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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmMa 1o Qu3MKEe Ha YpOBHE CpeHEro odiiero oopa3oBaHus
cocraBieHa B coorBeTrcTBUU ¢ DPI'OC COO ( yTBEepXKIEH NpHUKA30M
MunucrepctBa npocsemenuss PO Ne 732 ot 12.08.2022 roma), ®PenepanbHOR
oOpa3oBaTenbHON MPOrpaMMON CpeaHEero oO0Iero obpa3oBaHus (yTBEp)KIeHA
npukazoM Munnpocsemenus Poccun ot 18.05.2023 mox Ne 371), ®denepanbHoii
paboueit nmporpamMmoit no ¢usuke , OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMOi
cpeaero oomiero oopazoBanuss MBOY «I'umnuasus Nel r. HoBomasioBckay.

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI HAa YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TPEOOBAHMI K pe3ysbTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeIbHOM Mporpammsbl, mnpeacTaBieHHbx B OI'OC
COQO, a Takxke ¢ yuéroMm denepaqbHON paboyeil MporpaMMbl BOCIHTAHHS U
KOHIICNIIMK TIpenoAaBanusi yueOHoro mnpeaMera «®Puszmka» B 00pa30BaTENIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoInX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydarommxcs 10-11 kimaccoB mpu
oOyueHnu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-ACSATEIbHOCTHOIO
noaxojaa. IIporpamma no ¢usuke coorBeTcTBYeT TpeboBaHusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHs, a TaKXKe YUYHUTHIBAET HEOOXOJMMOCTh PEAU3AMH MEXKIPEIMETHBIX
CBs3€H (U3UKM C €CTeCTBEHHO-HAyYHBIMU YUYE€OHBIMH TMpeamMeTramu. B Hel
OTIPENICTIAIOTCS OCHOBHBIC 1€ U3y4YeHUs (DU3UKU HA YpPOBHE CPEIHEro OOIIEero
oOpa3zoBaHus, TUIAHUPYEMbIE PE3yIbTaThl OCBOCHHS Kypca (DU3UKHU: JIUYHOCTHEHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3rKe BKIIOYALT:

e TUIAHUPYEMBIC PE3YyJIbTaThl OCBOCHUS Kypca (pU3MKu Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTaThI 10 T0/1aM O0yUYEHUS;

e coJiepkaHue yueOHoro npeamera «Pusnka» mo rogaM 00ydeHuUs..

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAQJ B CUCTEMY
3HaHUI 00 okpy:xaroiem mMupe. LIKoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yoIui
JIUIS €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3myeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M aKTHBHOE
npuMeHeHne (QU3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMHA B cdepe HHEPreTUKHU, TPAHCIOPTA, OCBOEHUS
KOCMOCQ, TMOJIYYEHHs] HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOWCTBAMU M JPYTHX.
N3yuenne ¢Pu3NKM BHOCHT OCHOBHOW BKJIAT B (POpPMUpOBAHHE €CTECTBEHHO-



HAyYHOW KapTUHBI MHpa OOydJarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAyYHBIA METO]I TO3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca ¢u3WKM i1 ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
MOJIOKEH pAI UACH, KOTOpble MOXKHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTWUYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKu
o0ObeMHEH BOKpYr (Qu3nueckux Teopud. Bemgymum B Kypce sBisieTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes cymanumapuzayuu. EE peanuzanus MNpeanosiaracT HCIOIb30BaAHKE
T'YMaHUTAPHOTO TOTEHIHMAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
W3YUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXICHUS
npo6JieM pallMOHAIBHOTO IPUPOJOTIOIb30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSX O TMPUPOJE, TpaHUIIAX
MPUMEHUMOCTH TEOPUH, JMJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJIICHUA U
MIPOIIECCOB).

CUCTeMHO-AeSTENbHOCTHBIN TOJIX0/I B Kypce (DM3MKU pealn3yeTcsl Mpexie
BCEr0 3a CUET OpraHU3aldyd SKCIEPUMEHTAIbHOU JESITEIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (HU3MKM — OTO HKCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPAaTOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yKa3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOJUMBIX JJIsI KOHTPOJSL H  OICHKU, OCYIIECTBISICTCS  YYaCTHHUKAMU
0o0pa30BaTeNBbHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH MJIaHUPOBAHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM obOecrmieumBaeTcsi  OBIAJICHHUE
OOyYaroIMMHUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE M3MEPEHUs, HUCCIEeI0BAHUS



3aBUCHUMOCTEH (PU3MYECKUX BEJIWYMH U IIOCTAHOBKY OIBITOB IO MPOBEPKE
IPEIIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE YAENAETCA PEUNIEHUI0 PAacYETHBIX M KA4YE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIbIO, MO3BOJISIIOIINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KayeCcTBEHHBIX 3a/1ad NIPHUOPUTETOM SIBISIIOTCS 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUsl (PU3MYECKUX SIBICHUW M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrolue BbhIOOpa (DU3MYECKON MOJENM ISl CUTYyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUUYECKOMY OOECIICUCHUI0 Y4YeOHOTO Ipolecca 0a30BbIl ypOBEHb Kypca
(GU3MKN HAa YPOBHE CpEeIHEro oOLIero 00pa30BaHUs TOJIKEH U3yUaThCsl B YCIOBUSX
peIMETHOr0 KaOuHeTa (U3MKU WIA B YCIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HAYUHOIro IMKia. B kaOuHete (DU3UMKU JOJKHO OBITh
HeoOXouMoe J1abopaTopHoe OOOpyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpamMme no (pU3HKe YYEHHYECKHX MPAKTHUYECKUX padO0T U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoOHHOE  000pyAoBaHHE (OpPMHUPYETCS B COOTBETCTBHHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHHW ©  MPOIECCOB, OJMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHH.

JlaGopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIHEeUMBAETCS B pacyuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OPATOPUI.

OCHOBHBIMU LEJIIMHU U3y4YeHUS] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpeMJEHHUS OOYy4YalOMIMXCAd K HAy4YHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTyIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ TO3HAHUS U (opMUpOBaHUE
MCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYXKAIOLUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUW OOBSCHATH SBICHUSA C HCIOJIB30BAHUEM
bu3MYecKuX 3HAaHUHN M HAYYHBIX JOKA3aTEIbCTB;



dbopMupOBaHUE TPEACTABICHUNA O POJIM (U3MKH IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTxeHne 3TUX lenei 00ecrednBacTCsl pelIeHUeM CIEIyIOMNX 3a7ad B
npoliecce u3yueHus Kypca (U3MKU Ha YpOBHE CPEHET0 O0IIero o0pa3oBaHuUs:

NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  00mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpUsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIpHYIO  (DM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHHE YMEHUN MPUMEHSTh TEOPETHYECKUE 3HAHUS A
OoObsiCHeHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUSA
IIPAKTUYECKUX PELICHUM B IOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHUs pPAa3IUYHBIX 33Jad C SBHO 3aJaHHOMN
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue (pU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHWE (U3NYECKUX OCHOB WM MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUSA M IPOBEJICHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCIIOBHUH JJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPAaTOPHBIX M
MPAKTUYECKUX paldOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATHHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COJAEPKAHUE OBYUYEHUSA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o nmpupoje. HayuHble MeTOIbl TTO3HAHUS OKpY>Karomero Mupa. Poib 3KkCiepuMeHTa U TEOpPUHU B
IpoIiecce MO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (hH3BHKE.

MonenupoBanue pu3ndeckux siBIeHUN U nporeccoB. Hayunbsie runote3bl. @uU3nyeckue 3aKOHbI U TeOpUU. [ paHUIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [I[pUHIIMI COOTBETCTBUSI.

Ponb u mecto pusuku B GOpMHPOBAHWK COBPEMEHHON HAYyYHOW KapTHUHBI MHUpA, B NMPAKTUYECKOH AESITEIbHOCTU
JFOJIEH.

Jlemoncmpayuu

AHaJIOroBbIE U ITU(POBBIEC U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe arxkeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTo ABMKeHUsA. Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CPEIHSISI CKOPOCTh, MTHOBEHHAs CKOPOCTb) W YCKOPEHHE MATEPUAIbHOM TOYKH, X
MPOEKILIMHU HAa OCH CUCTEMBI KoopanHaT. Cl0KeHUE NEPEMEILICHUIN U CIIOAKEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE IBWXKEHUE. ['paduku 3aBUCUMOCTH KOOpPJMUHAT, CKOPOCTH,
YCKOPEHUS, MyTH U IEPEMEIIECHUS] MAaTEPUATTbHON TOYKH OT BPEMEHHU.

CBobOosHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe naBwxkeHue. JIB)KEHHME MATEPUATIBbHOM TOYKHM MO OKPYXKHOCTH C TMOCTOSSHHOW MO MOIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOpocTh. Ilepro u yactota oOpamienus. LleHTpocTpeMuTensHOE YyCKOPEHHE.

TexHn4eckre yCTpOMCTBA M NMPAKTHUYECKOEC NPUMEHEHUE: CIIUIOMETP, NABHKECHUE CHAPSJOB, LICMIHBIE U PEMEHHBIC
nepenayvu.

Jlemoncmpayuu



Mopenb cucteMsl 0TCUETA, MILTIOCTPAIUS KHUHEMATUUECKUX XapPAKTEPUCTUK JABUKEHUS.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HabGmronenue nBmxeHus Tena, OpoIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHHUS.

Hamnpapnenue CKOpPOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydeHne HepaBHOMEPHOTO JIBH>)KEHUS € LIETIBIO ONPEIEIICHHS] MTHOBEHHOW CKOPOCTH.

HccnenoBanre COOTHOLICHUSI MEXIY IMyTSIMH, MPOMJECHHBIMHU TEJIOM 3a IOCIEI0BATEIbHBIE PAaBHBIE MPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JABUKEHHH C HAYAJIBHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IApUKa B BA3KOM )KUIKOCTH.

N3ydenue nBUXKEHUs Tella, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Tpunnun otHOcuTenpbHOCTH | anmiies. [lepBeiit 3akoH HeroToHa. MIHEpLiManbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa 1151 MatepuaabHOW TOUKU. TpeTuid 3aKoH
HproToHa 1151 MaTepuaIbHbIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMHuueckas CKOpOCTb.

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

Tpenne. Buasl Tpenust (moxosi, ckoibxenusi, kaueHus). Cumna tpenus. Cyxoe Tpenue. Cuina TpeHUs CKOJbXKEHUS U
cuia TpeHus nokos. Koadgdumment tpenus. Cuina CONpOTUBICHUS TTPU ABUKEHUU TEJa B )KUJIKOCTH WM rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPIOrO Tea.

MOMEHT CHIIbl OTHOCUTENBHO OCH BpaileHus. [1nedo cuiibl. Y cinoBus paBHOBECHUS TBEPIOTO TeENa.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: TTOAIIUITHUKH, TBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHE MacC B3aUMOJIEMCTBYIOIINX TEJI.

Bropoi 3axkon HeroToHa.



N3mepenne cuil.

CrnoxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT AeopMainu.

HesecomocTs. Bec Teina npu yCKOpEHHOM MOABEME U MTaICHUM.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUECHUS U CKOJIbKECHUS.

YcnoBus paBHOBeCHs TBEPAOIO Teyla. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne aBm>xeHUs OpycKa IO HaKJIOHHOM TIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3ZHUKAIOIINX B MPYKUHE U PE3MHOBOM 00paslie, oT ux aedopMaluu.

HccnenoBanue ycioBU paBHOBECUS TBEPAOIO TeEJA, UMEIOLIET0 OCh BPAILLCHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

NMiynbC MaTepHalbHOM TOYKHM (Tesia), CUCTEMbl MaTEpPHAIbHBIX TOYEK. VIMIyJbC CUIIBI U M3MEHEHUE UMITYJIbCA
Tesa. 3aKOH COXpaHEHUsl UMITyJIbCca. PeakTHBHOE JBUKEHUE.

Pa6ora cuibl. MOIIHOCTH CUJIBIL.

Kunernueckas 3Heprusi MaTepuaibHON TOUKH. Teopema 00 N3BMEHEHUH KHHETUYECKON SHEPrUu.

[ToTennmanbHas sueprus. [loTeHnumanbHas sHeprus ynpyro a1eopMUpOBaHHOM MpyXUHbBL. [loTeHManbHas sHeprus
Tesa BOJIM3U MOBEPXHOCTH 3E€MJTH.

[ToreHunanbHbIE U HEMOTEHIMATbHbIE CUIIbL. CBsA3b PaOOTHl HEMOTEHLUUAIBHBIX CHJI C U3MEHEHHUEM MEXaHHYECKOM
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCTpouCTBa U IMPAKTUYECKOE IIPUMEHEHUE: BOJOMET, KOIIED, IPYKUHHBIN NIUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTnBHOE BMXKEHUE.

[lepexoq NOTEHUHUATBEHON SHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenne abCOMIOTHO HEYTIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.



HccnenoBanre cBsizu pabOThl CHJIBI C M3MEHEHHEM MEXAaHMYECKOM S3HEpPruu Teja Ha IpPUMEpPE paCTKEHUs
PE3UHOBOTO KIyTa.

Paznen 3. MoJgiekyasipuast pu3nka 1 TEePMOJANHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU U UX OMBITHOE OOOCHOBaHHUE. BpOyYHOBCKOE BUXKEHUE.
HNudbdysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YacTHUIl BellecTBa. Moienu CTpoeHus Ta30B, KUIAKOCTEH U TBEPABIX
TeJT U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ATUX Mojened. Macca u pasmepbl moJiekyi. KoinuecTBo BeriecTna.
[TocTosiHHass ABoraapo.

TermnoBoe paBHOBecue. Temneparypa u e€ uamepenue. [lkana remneparyp Llenbcusi.

Mopnens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KUHETHYECKOM TEOPUU UACAIBHOIO rasa.
AOconoTHas Temmeparypa Kak Mepa CpeaHell KWHETHYECKOM SHEpPruH TEIJIOBOrO JBMKEHUS dYacTul] rasza. [llkama
temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon JlansToHa. M3ompoueccsl B
UJCaJbHOM Ta3€ C IOCTOSHHBIM KOJMYECTBOM BelIecTBa. ['paduyeckoe MNpeAcTaBiICHUE H30IMPOLIECCOB: H30TEpPMa,
n30xo0pa, u3o06apa.

TexHHuecKue ycTpoiicTBa U MPAaKTUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, PoTOrpadrivi MOJIEKY OPraHUYECKUX COCAMHEHUIA.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUSI HI€aJIbHOTO T'a3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Omnpenenenne Macchl BO3yXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEpPEHH 00bEMa KOMHATHI, JABICHUS W
TEeMIEpaTypbl BO3/lyXa B HEW.



HccnenoBanre 3aBUCHMOCTH MEXAY MTapaMETPAMH COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoanHaMuueckasi cuctemMa. BHYTpeHHss] 3HEprus TEPMOJMHAMHYECKOM CHUCTEMbI U CIOCOOBbI €€ WM3MEHEHHS.
KonuuectBo TemnoTsl U pabora. BHyTpeHHsIE SHeprusi OJHOATOMHOIO HJI€aJbHOTO Ta3a. Buuel Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIMS, HW3JIyYCHHUE. YJAeNbHasd TEIIOEMKOCTh BellecTBa. KOIMYECTBO TEIUIOTHI IIPU
TeIIonepeaaye.

[Tonsarue 00 anuadbatHoM nporecce. [lepBriil 3aKoH TepMoarHaMUKH. [[puMeHeHne epBoro 3akoHa TEPMOIMHAMUKH
K u3ormpoiieccam. ['padmyeckas uHTeprpeTanus padoThl rasza.

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

TeroBble MamvHbl. [TpUHIMIBL 1€MCTBUS TEIJIOBBIX MaiuH. [IpeoOpa3oBaHus SHEPTrUU B TEIUIOBBIX MaIlIMHAX.
Koadduument nonesnoro nerctBusi TerioBod Mamuubl. [{ukn KapHo u ero ko3d@UIIMEHT MOJIE3HOrO IEUCTBUSL.
DKOJIOrHYecKHe MpoOIEMbI TETIOIHEPTETUKH.

TexHuueckue ycTpoicTBa U NPaKTUYECKOE MPUMEHEHHE: IBUTAaTeIh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHHUK,
KOH/JIUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEW SHEPruu Tejla MpPU COBEPIICHUU pabOThI: BBUIET MPOOKM U3 OYTBUIKK MO JEHCTBUEM
CKaTOTO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TPyOKe MyTEM TpeHUsl (BUACOIEMOHCTpAIIHS).

N3menenune BHyTpEeHHEH SHEpPTUn (TeMIlepaTyphl) Teja Mpu Terionepeaayde.

OmnpwIT 0 a1abaTHOMY PACHIUPEHHIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATENS] BHYTPEHHETO CTOpPaHUs, PEAaKTUBHOIO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne yaenbHOou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u koHmeHcamus. VMcnapenne u kumenune. AOCOTIOTHAS W OTHOCHUTENbHAS BIAXKHOCTH BO3/IyXa.
Hacelennslii map. Y aenbHas TeIioTa napooopazoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JABJICHHUS.

Teépnoe Teno. Kpucramnmuueckue u amopdHbie Teina. AHU3OTPONUS CBOMCTB KpUCTA/UIOB. JKUAKHE KPHUCTAJUIBL.
CoBpemennblie Mmatepuansl. [1aBnenue u kpuctammzanus. Y aeiabHas TeruioTa miasienus. Cyonumanus.



VYpaBHeHUE TEMIOBOTO OaaHca.

TexHn4eckre yCTpOWCTBA M NPAKTUYECKOE MPHUMEHEHUE: TUTPOMETP M IMCUXPOMETP, KATOPUMETP, TEXHOJIOTHHU
MOJTy4YE€HUs COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU.
Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne npy moHMKEHHOM JaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIECHUST KPUCTAUIMYECKOTO BEIIeCTBA.
JleMOHCTpalus KpUCTAIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
N3Mepenne OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Paznen 4. JaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa

OJIeKTpU3alMs TeN. DJIEKTPUYECKUM 3apsaa. J(Ba Buaa JJIEKTpUYECKHX 3apanoB. IIpOBOOHWKM, IHUAIEKTPUKUA M
HOJIyIPOBOJHUKH. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHsblil 3JIeKTpUUYECKH 3apsl. DIeKTpudyeckoe noje. Hanpssk€HHOCTh
AIEKTPUYECKOTO 1o, [IpyuHIMN Cynepno3unuu 3JIeKTPUIECKUX MoJer. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PabGora cun snekrpocratnueckoro mosig. Ilorenuman. PasHocTs moTeHiuanoB. [IpOBOJHUKU M JTUAIEKTPUKU B
AIEKTPOCTATUYECKOM MoJie. [{uanexkrprueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonnencaTop. DIeKTpOEMKOCTD INIOCKOTO KOHJEHCATOpa. DHEPTHUs 3apsKEHHOTO KOHAEHCATOpA.

TexHn4eckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOI, JJIEKTPOMETP, SJIEKTPOCTATUYECKAS 3AINTA,
3a3eMJICHHUE JIEKTPONPHOOPOB, KOHIEHCATOP, KOMMMPOBAIBHBIN armapaT, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.

3J'I€KTpI/I‘-IeCKOC I10JIC 3apPs’KCHHBIX TCJI.



[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCATOpa OT IUIOMAAU IUIACTHUH, PACCTOSIHUS MEXIYy HUMHU U
JTUBJIEKTPUYECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DNEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHMS 3JIEKTPUUECKOro Ttoka. Mcrounuku toka. Cuia toka. IlocTossHHBIN
TOK.

Hanpsbxenune. 3akon OMa 1151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. YIENbHOE CONPOTHUBICHHE BenlecTBa. llocnenoBarenpHoe, NapajuIesIbHOE,
CMEILIAHHOE COEUHEHNE IPOBOIHUKOB.

Pabota snextpuueckoro Toka. 3akoH J[xoymns—JIeniia. MOIHOCTE JIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBMKYIIAsl CUJia U BHYTPEHHEE CONMPOTHUBJIICHHWE HCTOYHMKA TOKa. 3akoH Oma Jjisi MOJHOM (3aMKHYTOM)
aneKTpuyecKon nenu. KopoTkoe 3ambIkaHue.

DONeKTpoHHAass NPOBOAUMOCTb TBEPIBIX METAUIOB. 3aBUCHMOCTb CONPOTUBIEHUS METAUIOB OT TEMIEPATYPBI.
CBepXIIpOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TYyYKOB.

[TonynpoBoguuku. CoOCTBEHHAass W MpPUMECHAs NPOBOJUMOCTH MOJYNpPOBOAHMKOB. CBoMcTBa pP—N-mepexoja.
[TorynpoBOTHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKU TOK B PACTBOPAX U PaCILIaBax 3JIEKTPOIUTOB. DJIEKTPOJIMTHYECKAS TUCCOUUALUSA. DIEKTPOIIH3.

DneKkTpudecKkuid TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [1nazma.

TexHuyeckne ycCTpOMCTBA M TPAKTUYECKOE NPUMEHEHHE: aMIEPMETP, BOJBTMETP, PEOCTAT, MCTOYHHKU TOKa,
AJIEKTPOHArpeBaTesibHble TPUOOPHI, JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTUBIIEHHUS, BAKYYMHBIN HOJ,
TEPMHCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.



Jlemoncmpayuu

W3mepeHne Cuibl TOKA U HANPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHJIPUYECKUX MIPOBOJHUKOB OT JUIMHBI, IUIOHIAJHM TOMEPEYHOrO0 CEYEHHUS W
MaTepuaa.

CMelanHOe COeIMHEHNE ITPOBOIHUKOB.

[IpsiMoe wu3MepeHue HIEKTPOABMKYIIEH cuiibl. KopoTkoe 3aMblKaHHE TrajJbBaHMYECKOTO 3JIEMEHTAa W OIEHKa
BHYTPEHHETO CONMPOTUBICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoil paspsii ¥ IPOBOJIMMOCTB BO3yXa.

OOHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne 3eKTPOABMXKYLIEN CHIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbie CBSA3H

N3yuenune kypca ¢usuku O6azoBoro ypoBHd B 10 Kiacce OCYIIECTBISIETCS C YYETOM COAEpKaTEIbHBIX
MEXMPEAMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOrMH, XMMHHU, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonamusi, CBSI3aHHBIE C M3YUYEHHUEM METOJOB HAyYHOTO IO3HAHUS: SIBJICHHE, HAay4yHbIM (akT,
rurnoTesa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOPHUsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAaHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHUue CUCTEMbl YpaBHEHUH, JTUHEHHas QPyHKIMs, mapadosa, runepbona, ux rpaduku U CBOMCTBA,
TPUTOHOMETpUUYECKHUE (YHKIMH: CHHYC, KOCHMHYC, TaHI€HC, KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOU mpupoje, 1udpdys3us, 0cMoc, TEII000MEH KHUBBIX OPraHU3MOB (BUIbI
TEIJIoNepeaun, TEMJI0BOE PABHOBECHE), DJIEKTPUUECKHUE SBJICHUS B )KMBOM MpPUpPOIE.



Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsA MAcca, TEIJIOBBIE
CBOMCTBa TBEPHABIX TE€J, KUIAKOCTEH M Tra30oB, JIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAs JMCCOLMALINSA,
rajbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus.: mpeoOpa3zoBaHue JIBIXKEHHUM C HCIIONIB30BAHUEM MEXAHM3MOB, YUET TPEHMSI B TEXHHUKE, MOMAIIUITHUKH,
MCITOJIb30BAHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U APYTHUE), IBUTATENb BHYTPEHHETO CTOPAHHUS,
napoBasi TypOuHa, ObITOBOW XOJOJWIBHUK, KOHIMIIMOHEP, TEXHOJOTHMU MOJYYEHHUS COBPEMEHHBIX MATEpUAIOB, B TOM
YlCc/ie HaHOMAaTEpUAJIOB, U HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MIICHHE S3JIEKTPONpHOOpPOB, KCEPOKC,
CTpYHHBIN IPUHTEP, JIEKTPOHATPEBATENbHBIE TPUOOPHI, JIEKTPOOCBETUTENBbHBIE TPUOOPHI, ralbBaHHUKA.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUASA

OcBoenue yueOHoro npeamera «Pu3nka» Ha ypoOBHE CpeaHEero oomiero oopazoBanus (6a30BbI ypOBEHB) TOJKHO
00ecCIeyuTh JOCTHIKEHUE CISAYIONIUX JIMYHOCTHBIX, METAPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJILTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «Du3nkay JTOMKHBI OTpakaTb TOTOBHOCTh U CIIOCOOHOCTH
oOyyJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEH TO3WIMEH JUYHOCTH, CHCTEMOH IICHHOCTHBIX
OpUEHTAIlMM, MO3WTHUBHBIX BHYTPEHHUX YOEKIECHHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM I[EHHOCTSAM POCCUHUCKOTO
00I11IeCTBa, PACIIMPEHHUE JKMU3HCHHOTO OIbITa W OMbITa JCATEILHOCTH B IMPOIECCE peaTu3alii OCHOBHBIX HampaBJICHUMN
BOCITUTATEJILHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOTro BOCIIMTAHMS:

c(hOPMHPOBAHHOCTh TPAKIAHCKON MO3ZHUIIMKA O0YYAIOIIETOCs KaK aKTHBHOTO W OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO
00IIIeCTBA;

MPUHATHE TPATUIIMOHHBIX 00IIIEUEIOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPATUUYECKUX IIEHHOCTEH;



TOTOBHOCTb BCCTH COBMCCTHYIO JCATCIIBHOCTL B HHTCPCCAX TI'PAKAAHCKOIO O6H.[€CTBa, y4aCTBOBAaThL B

caMOYIIpaBJIEHUU B 00pa30BaATEIbHON OpraHU3alnu;

yYMEHHE B3aUMO/ICHCTBOBATH C COLIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIMSAMU U HA3HAUCHHUEM;
TOTOBHOCTb K TYMAHMTAPHON U BOJIOHTEPCKOU JIE€ATEIBbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTH POCCUNCKOM TPAKTIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTHKEHHUSM POCCHUMCKUX YUEHBIX B 00JacTH (PU3UKU U

TCXHHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
c(pOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;
CIIOCOOHOCTH OLICHMBATh CUTyallMI0 M NPUHUMAThb OCO3HAHHBIE pEUIEHUs, OPHUEHTHPYSICh Ha MOpPAIbHO-

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

OCO3HaHHE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTONYUBOIO Oy IyIIETo;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

3CTETHYECKOE OTHOIICHHE K MUPY, BKIIIOYAsk 3CTETHKY HAyYHOI'O TBOPYECTBA, IPUCYIIEr0 (PM3MYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:

HHTEPEC K Pa3IMYHBIM cepaM nMpodhecCHOHAIBHOM IEITENBHOCTH, B TOM YUCIIE CBI3aHHBIM C (DU3UKOM U TEXHHMKOM,

yMEHHUE COBEPIIIaTh OCO3HAHHBIN BHIOOp OymyIel mpodeccruu U peain30BbIBaTh COOCTBEHHBIEC )KM3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHUIO M CaMO0Opa30BaHMIO B 00J1acTH (DU3UKU HA MIPOTSHKEHUH BCEH JKU3HU;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

c(hOPMHPOBAHHOCTH YKOJOTMIYECKON KYJIBTYPhI, OCO3HAHKE III00aTbHOTO XapaKTepa dKOJIOTHISCKUX MPoOIIeM;
IJIAHUPOBAHKUE U OCYIIECTBIICHUE ACHUCTBUU B OKPYXKAIOUIEH CPEJC HA OCHOBE 3HAHUS LEJEH YCTOMYMBOTO Pa3BUTHS

YCJIO0BCUYCCTBA,

paciMpeHne onbITa AeATeIbHOCTH IKOJIOTHYECKON HAMIPABIEHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH 10 (U3HKeE;
7) HEHHOCTH HAYYHOTO MO3HAHWS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3HMUYECKON HAYKH;



OCO3HAHUE [[EHHOCTH HAYYHOU JEITeTbHOCTH, TOTOBHOCTD B MPOIeCCEe U3yUeHUs! (PU3UKU OCYLIECTBIATH MPOCKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIBHOCTh UHANBHIYAIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eliCTBUS
ba3zoBble 1ornyeckue AecTBU:

CaMOCTOATEITLHO (POPMYITHPOBATh U aKTyaIM3UPOBATh IPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PpACCMATPUBAEMBIX (PM3NUECKHUX SBIICHUSX;

pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJEMbl C y4E€TOM aHalM3a MMEIOIIMXCS MAaTepUajbHBIX M HEMaTepHAIbHBIX
pecypcoB;

BHOCHUTh KOPPEKTHUBBI B JICATEIBHOCTh, OIICHMBATh COOTBETCTBHE pPE3yJIbTAaTOB IIENIsAM, OIICHUBATH PHUCKU
MOCJIEICTBUM ACITEIIbHOCTH,

KOOPJIMHUPOBaTh U BBINOJHATH pPabOTy B YCIOBUSAX pPEAJTbHOTO, BUPTYaJTbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBble uccienoBaTeIbCKHE T CTBUS:

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUYEBBIMU MIOHITHIMHU U METOJIaMU (PU3NIECKON HAYKH;

BJIAJICTh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEIHCKON U MPOSKTHON JIEITEIbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peIIeHUsT 3a1ad (PU3MYECKOro COACpKaHUsA, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHHSI,

BJIAJCTh BHUAAMH JICATCILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHMS, €r0 HWHTEPHpPETAlNH, NPeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUAX, B TOM YHCIIC TIPH CO3JaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIIITH IPUUMHHO-CJIC/ICTBEHHBIC CBSI3M U aKTyaJIM3UPOBATH 33J/1a4y, BBIIBUTATh THIOTE3y €€ pelIeHUs, HAXOIUTh
apryMEHTHI JIsl IOKAa3aTeIhCTBA CBOMX YTBEP)KICHU, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,



aHaJTM3UPOBATh TOJYYEHHBIC B XOJE PCEIICHUS 3aJaud pe3yJbTaThl, KPUTUUYECKU OLIEHHBATH HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/1adyd B 0Opa30BaTEIBHOW JEATEILHOCTH, B TOM YHUCJIE MPU NU3YICHUH
bu3uKy;

JaBaTh OIIEHKY HOBBIM CUTYallMsM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

yMETh TIEPEHOCUTD 3HAHUS TI0 (PU3MKE B MPAKTUICCKYIO 00JIACTh )KU3HEEATSILHOCTH,

yMETh UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOITYyCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIQJICTh HABBIKAMM TMOJy4YeHUsT HUHPopMauu (U3NYECKOTrO COJACpPKaHMS U3 MCTOUYHMKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIIATh MOUCK, aHAIU3, CUCTEMATH3alUI0 U UHTEPIPETALMI0O MHPOPMAIIUU PA3IMYHBIX BUIOB U
dbopm npeacTaBICHUS;

OIICHUBATh JOCTOBEPHOCTHh HMHPOPMAIIUH;

UCIIOJIL30BaTh CPEeACTBa HH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B PEIICHUU KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a7ad C COOJIIOJCHUEM TpeOOBaHUN HAPrOHOMHUKH, TEXHHKH OE30MaCHOCTH,
TUTHEHBI, peCypcocOepekeH s, TPABOBBIX U ATUUECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€301aCHOCTH;

co37aBaTh TEKCThl (DU3WYECKOTO COMEp)KaHHS B Pa3IMYHBIX ¢dopMarax C¢ y4€TOM Ha3zHaueHus WHGOpMAIMU U
[EJICBOM ayTUTOpUH, BEIOMpast ONTUMATBHYIO (hOpMY TIPEICTABICHUS U BU3yaJIU3aI1H.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:
OCYIIECTBISATH OOIICHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHIIKM KOHPIUKTHBIX CUTYalluid U CMSTYaTh KOH(IJIUKTHI;
Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOK TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MOHUMATh U UCTOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUTyaIbHOW PabOTHI;
BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX JACUCTBUN C YUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEHM KaKJI0TO YjieHa
KOJIJIEKTHUBA;



MPUHUMATh TICJIM COBMECTHOM NIeATeTLHOCTH, OPTaHW30BBIBATh U KOOPJIUHUPOBATH NEUCTBHS MO €€ TOCTIKCHHIO:
COCTABJISITh TUTAH NEUCTBHIMA, paCIpeNeNsaTh PO ¢ YYETOM MHEHHH yYaCTHHUKOB, OOCYXIaTh Pe3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJIaJa M KaXJOT0 yYaCTHHKAa KOMAaHJIbI B OOMIMK pe3ynbTaT Mo pa3paOdO0TaHHBIM
KPUTEPUSIM;

npeaiaraTh HOBbIE ITPOCKTHI, OTICHUBATH UCH C MO3UIIMH HOBU3HBI, OPUTHHAILHOCTH, MPAKTHYECKOW 3HAUUMOCTH;

OCYIIIECTBJIATh TO3WTUBHOE CTPATETUYECKOE ITOBEJACHUE B PA3IUYHBIX CHUTYalHsIX, MPOSBIATH TBOPUYECTBO U
BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusauus:
CaMOCTOSITEJIbHO OCYUIECTBJIATh IO3HABATEJIbHYIO JIEATEIBHOCTh B 00JIaCTH (U3MKM U ACTPOHOMUH, BBISBISATH
po0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTAaBJISATH IJIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 3aa4, IUIAH BBIIOJHEHUS NMPAKTHYECKON
paboTHI ¢ YUYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEINMOUYTEHHUI;
JaBaTh OLICHKY HOBBIM CHUTYalMsIM;
paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OLICHMBATh NPUOOPETEHHBIN OIIBIT;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHHUIO APYIULIMU B 00JacTH (PU3MKU, IMOCTOSTHHO MOBBIIIATH CBOM
00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
J1aBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHLTATOB
LETISM;
BJIAJ€Th HABbIKAMU IO3HABATENHbHON pe(dieKCHUM Kak OCO3HAHUSl COBEPILIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
UCIOJIb30BaTh MPUEMBI pe(IeKCUU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEILICHUS;



YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PELICHUSI IO UX CHUXKCHUIO;

MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MIPU aHATIU3€ PE3yJIbTaTOB JACATEILHOCTH;

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYrUX HA OMIMOKH.

B mporecce qocTmKeHNs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPaMMBbI TI0 (PM3UKE I YPOBHS CPETHETO OOIIETO
o0Opa3oBaHus y 00y4arOIMIMXCS COBEPIIEHCTBYETCS IMOLIMOHAIBHBIM UHTEIUIEKT, MPEANoNaranui copMUPOBAHHOCTS:

CaMOCO3HaHMS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHMMAaTh CBOE 3MOILMOHAIBHOE COCTOSIHHE, BUACTH HAIpaBICHUS
Pa3BUTHSI COOCTBEHHOM AMOIIMOHAIILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSI, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEACHUE,
CIIOCOOHOCTh aIANTUPOBATHCS K IMOIIMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOIIEH CTpEMJICHUE K JOCTHUKEHHUIO e U YCIeXy, ONTUMHU3M, UHUIIMATUBHOCTb,
YMEHHE JIEUCTBOBATh UCXOJS U3 CBOMX BO3MOKHOCTEW;

OMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHMMAaTh 5SMOILMOHAIBHOE COCTOSIHME JIPYTUX, YYUTHIBaTh €ro Mpu
OCYUIECTBJIEHUH OOLIEHUS, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COIIMAILHBIX HAaBBIKOB, BKJIIOUAIONIUX CIOCOOHOCTH BBICTpauMBaTh OTHOIIECHUSI C APYTUMHU JIIOJbMHU, 3a00TUTHCH,
MPOSIBIIATh HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEJMETHBIE PE3YJIBTATbBI

K xonmy oOyuenmss B 10 Kkjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MpUMEpPaX posib U MecTO (U3UKH B (POPMUPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI MUpPa, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOUN ACATEIIBHOCTH JIIOACH;

YYHUTHIBATh TPAHUIIBI PUMEHCHUS N3YUYEHHBIX (PU3MUECKUX MOJIeTICH: MaTepuaibHas TOUKa, HHEPIHAIbHAS CUCTeMa
oTrcuéra, aOCOIIOTHO TBEPIOE TEI0, WACATBHBIN Ta3, MOJCIN CTPOSHHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUH 3aps]i IPU pelieHnr (PU3NIecKux 3aj1ay;



pacno3HaBaTh (U3WUECKUE SBICHUS (TIPOIECCHI) U OOBIACHITH WX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYIISIPHO-
KUHETUYECKOM TEOPUU CTPOCHHUSI BEIIECTBA W JJICKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJUHEUHOE
JBIDKEHWE, CBOOOTHOE MAICHHUE TEJl, IBMYKCHHE 110 OKPY>KHOCTH, HHEPIIHSI, B3auMoeicTBre T, muddy3usi, OpOyHOBCKOE
JBUKEHUE, CTPOCHME >KUJIKOCTEM M TBEPABIX TeJ, U3MEHEHHEe OoOBbEMa Tell MpU HarpeBaHUU (OXJIAXKIACHHH), TEIJIOBOE
paBHOBECHE, HCIapeHUe, KOHACHCAIUs, IUIABJICHHE, KpUCTAJUIM3allMs, KHUIEHUE, BJIAXKHOCTb BO3/lyXa, IOBBIIICHUE
JIaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMH COCTOSIHUS ra3a B M30IMpolieccax,
AIIEKTPU3aLUs TEJ, B3AUMOJECICTBUE 3aPS/I0B;

ONKCHIBATh MEXAHUYECKOE [IBIDKEHUE, HCIOJb3Yysd (U3NYECKHUE BEIMYMHBI: KOOpJWHATA, IyTh, IMEpEMEIICHUE,
CKOPOCTh, YCKOPEHHE, Macca Teja, CUIIa, UMITYJIbC TeJla, KHHETHYECKas SHEPIUs, MOTCHINAIbHAs YHEPTUSI, MEXaHUYECKAsI
paboTta, MexaHWYeCKasi MOILTHOCTh; IIPU OMUCAHUU MPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOJIb3YyEMbIX BEJIUYMH,
UX O00O03HAYEHUS W EIUHUIIBI, HAXOAUTh (QOPMYJIbI, CBSI3bIBAIONIUE JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

OIKCHIBATh U3YUYCHHBIC TETJIOBBIE CBOMCTBA TEJ M TEILJIOBBIC SIBJICHUS, UCIIONB3YS (PU3NYECKUE BEIUYUHBI: JIaBJICHUE
rasza, Temreparypa, CpeHssl KHHETHUECKas SHEPTUsl XaOTHUYECKOIO JABUKEHUSI MOJEKYJ, CPEAHEKBAApaTUYHASL CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSA JIHEprusi, padora raza, KOA()PUIMEHT MOJIE3HOTO JCHCTBUSI TEIJIOBOTO
JIBUTATEIISI; MPU ONMUCAHWUU TPABUIBHO TPaKTOBaTh (PU3UYECKHUI CMBICT HCHOJb3yEMbIX BEJIMYMH, UX O0OO3HAYEHUS U
€UHUIIbI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (DU3NYECKYIO BEJIMYUHY C APYTUMU BEJIMUUHAM;

ONMUCHIBATh H3YYEHHBIE AJIEKTPUUECKUE CBOMCTBA BELIECTBA M DJIEKTPUUECKHE SIBICHUS (TIPOLIECCHI), MCIOJIb3YS
bu3nYecKue BETUYHMHBL: DJICKTPUUYECKUN 3apsll, AJIEKTPUUECKOE I0JIe, HAMPsSHKEHHOCTh TOJIA, IMOTEHIMAN, Pa3HOCTh
MOTEHIIUAJIOB; MPU OMHCAHUU MPABUIILHO TPAKTOBATH (PU3MUECKUN CMBICI UCMOJb3YyEMbIX BEJIWYMH, UX 0003HAUYEHUS U
€JMHUIIBI; YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIINE IAHHYIO (DU3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUUHAMM;

aHAM3UPOBATh (U3UUECKHUE TIPOIIECCHI U SBIICHUS, UCTIONB3Ys (DU3UUYECKUE 3aKOHBI U MPUHITUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUsS] MEXAaHUYECKOW SHEPrUH, 3aKOH COXPAHECHUS HMITYJIbCa,
NPUHLUIN CYNEPHO3ULUA CUJI, MPUHIUI PABHONPABUS HHEPLHAIBHBIX CHUCTEM OTCYETA, MOJEKYJSPHO-KUHETUUYECKYIO
TEOPHUIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEHEN KMHETUYECKOW PHEPTUM TETUIOBOTO JABMIKEHUSI MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOro 3apsiaa, 3akoH KyroHa,



OpU 3TOM pa3nIuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPHUHLHUIIBI ACHCTBUS MAIIMH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3nuyaTh yCIOBUS HUX
0€3011aCHOr0 UCII0JIb30BAHUS B IOBCEAHEBHOM KU3HH;

BBITNOJIHATh 3KCIEPUMEHTHI [0 HCCIEAO0BAHUIO (PU3MUECKUX SIBJICHUM M IMPOLIECCOB C MCIIONb30BAHUEM IPSAMBIX U
KOCBEHHBIX H3MEPEHHM, MpH 3TOM (OpMYIHMPOBATh MPOOIeMy/3a1ady U THUIOTE3y y4eOHOro SKCIEpHUMEHTa, coOupaTh
YCTaHOBKY M3 MPENJIOKEHHOTO0 000pYI0BaHHUS, IPOBOIUTH ONBIT U (POPMYJIMPOBATH BBIBOJIBI;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIMUYUH, IIPU 3TOM BbIOMpaTh ONTUMAJIBHBIA CIOCOO
WU3MEPEHHUS U UCII0JIb30BaTh U3BECTHBIE METO/bI OLIEHKH ITOIPEIIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYMHAMU C MCIOJB30BAaHUEM MPSAMBIX U3MEPEHUM, NPU 3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI TOIYYEHHOM 3aBUCUMOCTH (DU3UUECKUX BEIUYHUH B BUJE TAOJIUI] U
rpauKoOB, AEIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMUS;

coOmoaTh npaBuia O€30MACHOTO TpyJa NpH NPOBEACHUM HCCIEAOBAHUN B paMKax Y4YeOHOIO SKCIIEpUMEHTA,
y4eOHO-UCCIIEIOBATENILCKOM M MPOEKTHOW  JAESITENbHOCTH C  HCHOJb30BAaHUEM M3MEPUTEIbHBIX YCTPOHCTB H
71a00paTOPHOTO 000PYIOBAHUS;

pemaTh pacy€THbIe 3a7a4i C SIBHO 3aJJaHHON (PU3MUYECKON MOJIENbI0, UCHOJIb3Ys (PU3MUECKUE 3aKOHBI M MPUHLHUIIBI,
Ha OCHOBE aHaju3a YCIOBUS 33Jaud BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACHATh (U3MUYECKUE BEIUYUHBI U (DOPMYJIBI,
HEoOXOoJuMble IJisi €€ pEelIeHUs,, MPOBOIUTh Pacu€Thl U OLEHUBATH PEATbHOCTH IMOJTYYEHHOIO 3HAUCHUs (PU3MUYECKOM
BEJIMYMHBI,

pelaTh KaueCTBEHHbIE 337a4M: BBICTPAMBAThH JIOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYXKACHUI C OMOpOM Ha
M3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UUYECKUE SIBJICHUS;

UCIIONIb30BaTh IMPH pEIICHUU Y4eOHBIX 3a/ad COBPEMEHHblE HWH(POPMAIMOHHBIE TEXHOJOTUU JUIs TOMCKa,
CTPYKTYpUPOBAHHUS, UHTEPIPETALUNA U TPEICTaBICHUS y4eOHOW M Hay4HO-TOMYJApHOW HH(OpMAaIMM, MOTyYEHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJTy4aeMyIo HH(POPMAILIUIO;

NPUBOAUTH TPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B PpPAa3BUTHUE HAYKH, OOBSICHEHUE
MIPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



UCIOJIb30BaTh TEOPETUYECKUE 3HaHUS MO (PU3MKE B MOBCEIHEBHOM KHM3HU UId oOecriedyeHus 0e30MacHOCTH MpH
oOpallleHu ¢ TNpudbopaMM U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHUSA 3JI0pOBbS W COOIIOACHHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJIE;

paboTarh B rpymrne ¢ BBHIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIaHUPOBATh padOTy TPYMIbI, pallUOHATBHO
pacrnpeienarh 0053aHHOCTU U TUIAHUPOBAThH JEATEIBLHOCTh B HECTAaHAAPTHBIX CUTYyaIUsX, aJICKBATHO OLIEHHWBATh BKJIAJ

KQ)KJIOTO U3 YYACTHUKOB I'PYMIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (mipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHUS
bu6mmoreka [IOK
1.1 ) 2
W3HMKa ¥ METOJIbI HAYYHOTO TIO3HAHHUSI httos://m.edsoo.ru/7FA1bF72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 6 1 1
SaKOHLI COXPAHCHIS B MEXaHHke https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UNKA U TEPMOJIUHAMUKA



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

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 bubmmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1
3 OCHOBBI TEpMO/HHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da3oBbIE MIEPEXOIBI https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
49 [TocTosiHHBIN 351eKTpUYECKUil TOK. TOKH B 12 bubnnoreka [JOK
' Pa3IMYHBIX Cpetax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoabubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®dusnka — Hayka 0 IPUPOJIC.
1 Hayunsie MeT(})] bl HO?I,)H;HI/M 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHnyeckoe IBUKEHUE.

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

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHOCTH ["anues. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
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HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuuu cui. Bropoii 3akon bubmmorexa [JOK
. https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuanbHON TOUKH

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cznpomBnefnq; pu IIBI/I)Pi(CHI/II/I bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK
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[TorenuuanpHas sHEpPrUs ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3NHOBOTO KIyTa»

KonTponbHas padora no teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3onporiiecchl B nacaabHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

bu6nmoreka [JOK

31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayisl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [OK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueuHbIN 2IEKTPUYECKHAI bubmmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmorexa [TOK
) Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmiorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



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

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

bubmuorexa [JOK

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

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

bu6nmoreka [JOK

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

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAuUMocTh. CBOMCTBa
p—~n-niepexoa. I1omynpoBoTHUKOBEIE
npudopbI

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



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

DNEKTPUUECKUH TOK B pacTBOPax U

pacruiaBax 3JEKTPOJIUTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpONIn3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psa. MomaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0manmui ypox 1 bubnnoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

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

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuoteka [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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