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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHS Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOXKEHHWN M TpeOOBaHUM K pe3ylibTaTam
OCBOCHMSI OCHOBHOM 00pa3oBaTeibHOM MpOorpaMMmbl, mnpeactaBieHHbXx B PI'OC
COO, a Ttakxke c yu€roM deaepanbHOH pabouel mporpamMmbl BOCHHUTAHUS U
KOHIICTIIIMYU TIperoiaBanusl yueOHoro mpeamera «PDusmka» B 00pa3oBaTEIbHBIX
OpraHu3aLusaX Poccuiickon denepannu, peanu3yronmx OCHOBHbBIE
o0pa3oBaTesibHbIE TPOTrPAMMBI.

Copepxanue mnporpamMmbl MO (DU3MKE HAMpaBlieHO Ha (HOPMUPOBAHME
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa oOydarommxcs 10 kimaccoB mpu oOydeHUH
ux (puszrke Ha 6a30BOM ypOBHE HAa OCHOBE CHCTEMHO-JIEATEIILHOCTHOTO IOIXO/IA.
[Iporpamma 1o ¢m3uke coorBercTByeT TpedoBanmsiMm DOIOC COO «
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METANpEeIMETHBIM pe3yJibTaTaMm
Oo0y4yeHHsI, a TaK)K€ YUMUTHIBAET HEOOXOJAMMOCTb PEATN3ALUU MEXKIPEIMETHBIX
CBs3ell (DMBMKKM C €CTeCTBEHHO-HAyYHBIMH YyYE€OHBIMH TpeaMeTramMu. B Hel
OIIPEJICNISIIOTCS OCHOBHBIE 1IEIM M3y4eHUs] (PM3UKU Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHusl, MIAHUPYEMbIE Pe3yJIbTaThl OCBOSCHUS Kypca (DM3UKU: JIMYHOCTHEIE,
MeTarnpeaIMeTHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o puzuke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJILTaThl OCBOCHUS Kypca (GU3MKu Ha 0A30BOM ypOBHE, B

TOM YHCJI€ TIPEIMETHBIE PE3YJILTAThI 110 T0JIaM O0YUYECHUS;

o coaepxanue yueOHoro mpeamera «dusnka» no rogam o0ydyeHuU .

®du3nka Kak Hayka O HauOojee OOIIMX 3aKOHaX MPHUPOIbI, BBICTYIAs B
KayecTBe Y4eOHOro MmpeaMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIM BKJIaJ B CHCTEMY
3HaHUM 00 OKpyskaroreM Mupe. IIIKoapHbIN Kypc GU3UKHA — CHCTEMOOOPA3YIOIIHIA
JUI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBKY (PH3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB MW SIBICHUM, WM3YyYaeMbIX XUMHEH, OHMOJIOTHEH,
¢busnueckoil reorpaduert u acTtpoHommen. lcmonmp3oBaHWE W AKTHBHOE
npUMeHeHue (U3MYECKUX 3HAHUM  ONpeNessieT XapakTep ¢ pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJOTHUH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHUSI
KOCMOCa, TIOJY4YEHHUSI HOBBIX MAaTE€pPHAJOB C 3a/JaHHBIMU CBOMCTBAMHU U JIPYTHUX.
N3ydenne ¢Gu3Mkd BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHHE €CTECTBEHHO-
HAYyYHOM KapTHUHBI MHUpa OOydaromuxcs, B (GOPMHUPOBAHUE YMEHUW MPUMEHATH
HAYYHbBIN METOJ1 TO3HAHUS MPU BBIMOJTHEHUH UMH YU€OHBIX UCCIICOBAHUI.

B ocHoBy Kkypca (u3uKM JUISI YPOBHS CpEIHEro oOIero oOpa3oBaHUs
TIOJIOXKEH DSl HJIeH, KOTOpbIE MOXKHO paccMaTpuBaTh KaK IPUHIUIBI €To
MOCTPOCHHSL.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBJISIETCS JIOTHYECKHU
3aBEPILEHHBIM, OH COJEPKUT MaTepuall U3 BCEX Pa3/IeioB (PU3UKH, BKIIIOYAET KaK
BOINPOCHI KITACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBHM ¢ HEWl Marepuan Kypca (puszuku
00beMHEH BOKpYr (u3uueckux Teopuil. Beaymmm B Kypce sBisercs
(dbopMHUpoBaHHE TPEJACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTEpuH, BEILECTBE U
ToJe.

Hoes eymanumapuzayuu. EE peamzanus OpeAnoaracT HCIOIb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (U3NYECKONW HAyKH, OCMBICIICHHUE CBS3M Pa3BUTHS
busukn ¢ pazButMeM oOOIIecTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU M SKOJIOTUYECKUMU MPOOIeMaMHu.

Hoess npuxnaomou  uanpasiennocmu. Kypc ¢dusuku  npeamnonaraet
3HAKOMCTBO C HIMPOKHM KPYTOM TEXHUYECKHUX M TEXHOJIOTMUYECKUX TMPHIIOKESHUIM
M3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes »sxonocusayuu peanusyercs TOCPEACTBOM BBEACHHS AJIEMEHTOB
COIEpXKaHUSA, TMOCBSIIEHHBIX 3KOJIOIMYECKUM NpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJIOTHM, a TaKkkKe O0OCYKICHHS
npobJIeM parMoOHATLHOTO IPUPOOTIONB30BAHUS U SKOJIOTMUECKOM O€30MaCHOCTH.

Crep>KHEBBIMU DJIEMEHTaMU Kypca (U3MKKA HA YPOBHE CPETHEr0 OOIIEero
oOpa3zoBaHus SABISIOTCS (Pu3nueckue Teopuu ((HOpMUPOBAHHE IMPEICTABICHUN O
CTPYKTYpE MOCTpOeHHs (hPU3UYECKON TEOpUH, poiu (PyHIaMEHTAIbHBIX 3aKOHOB U
IOPUHIUIIOB B  COBPEMEHHBIX IMPEJICTABIEHUSIX O MPHUpPOJE, TpaHULAX
NPUMEHUMOCTH TEOPHM, MJIsi OIMCAaHUS E€CTECTBEHHO-HAYYHBIX SIBJICHUH W
IIPOIIECCOB).

CucTeMHO-IeSTENbHOCTHBIN MOAX0J B Kypce (DM3UKH Peau3yercsl MPEexIe
BCEro 3a CYET OpraHu3allM SKCIEPUMEHTAILHOW JIEATEbHOCTU OOYyYarOIIMXCSl.
s 6a3oBoro ypoBHS Kypca (GU3MKA — OTO HCIOJIB30BAaHUE CHUCTEMBI
(bpOHTATBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M J1abOpaTOpHBIX padoT,
KOTOpBIE B TIporpaMme 1o (pu3ukKe OOBEAUHEHBI B OOIIMH CIHCOK yUYEHUYECKUX
NPaKTUYECKUX PaboOT. BeijeneHne B yKa3aHHOM Ie€peuHe JIaOOpaTOPHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYUIECTBISIETCSd YYaCTHUKaAMHU
00pa30oBaTeNIbHOTO TIpOLlecca HCXOAS U3 OCOOEHHOCTEH IUIAHMPOBAaHUS U
ocHamieHusi kabuHera Qusuku. Ilpu dSTOoM oObOecrieunBaeTcsi  OBJIAICHHE
00y4aromyMHUCsl YMEHUSMUA TPOBOJUTH KOCBEHHBIE W3MEPEHUs, HCCIIEOBAHUS
3aBUCUMOCTEN (PU3MYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO MPOBEPKE
NPEUI0KEHHBIX TUIIOTES.

Bonbilioe BHUMaHWE YIENSETCS PEIICHUIO PACYETHBIX M KAueCTBEHHBIX
3agad. [Ipu aTOM IS pacy€THBIX 3a/la4 MPUOPUTETOM SIBJISIOTCS 337a4d C SIBHO
3aJJaHHOM (PM3UUECKOI MOJIEIBIO, TIO3BOJISIIOIINE PUMEHSTh U3YyUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfiesia Kypca, TaKk U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3jaesoB. J[si KaUeCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISTIOTCS 3a/1aHUS HA
OOBsICHEHUE TPOTeKaHUS (U3NYECKUX SIBICHUNA W TIPOIIECCOB B OKPYIKaroIIeH
KU3HU, TpeOyrolue BbIOOpa (U3WYSCKOWM MOJETM JI1 CHUTyaIldud IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusimu DPI'OC COO Kk MaTepualibHO-
TEXHUYECKOMY OOeCHeueHHI0 y4eOHOro mpoiecca 0a30BbI YPOBEHb Kypca
($U3MKM Ha YPOBHE CpPEeIHEr0 00111ero 00pa3oBaHusl JOKEH U3ydaThCsl B YCIOBHSIX
NPeMETHOTO KaOmHeTa (DM3MKH WIM B YCJIOBUSX MHTETPUPOBAHHOTO KaOWHETa
MIPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKJIa. B kabuwnHere (pM3mKu JOMKHO OBITH
HeoOXouMoe JlabopaTopHOe O00OpYJOBaHME [JIsl BBITIOJHEHHSI YKa3aHHBIX B
nporpamMme 1o (Gpu3uKe YIYCHHYECKHX MPAKTUIECKUX padoOT M JIEMOHCTPAIMOHHOES
000pyJI0OBaHUE.

JleMoHCcTpanioHHOE  00OpyaoBaHWEe (POPMHUPYETCSI B COOTBETCTBHH  C
NPUHIIUIIOM MUHUMAQJIBHON JOCTAaTOYHOCTH UM OOECHEYMBAET IMOCTAHOBKY
NIEPEUYNCICHHBIX B TMporpaMMe 10 (PHU3WKE KITFOYEBBIX JIEMOHCTpAIMA IS
WCCIICJIOBAHUS ~ W3yYaeMbIX SBICHHMA HM  TIPOIECCOB, OMIMPHUYSCKHX U
(dyHIaMEHTATBHBIX 3aKOHOB, MX TEXHUUYECKUX MPUMEHEHHIA.

JlaGopaTopHoe oOOOpyIOBaHME Ui YYEHUYECKUX TPAKTUYECKUX pPadoT
dbopmupyeTcss B BHUJIE TEMAaTUYECKUX KOMILUIEKTOB M OOECIEYMBAETCS B pacucre
OJTHOTO KOMIUJIGKTa Ha JBYX OOydYarommxcsi. TeMaTH4eCKHe KOMIUICKTHI
71a00paTOpHOrO O00OPYZOBAHMS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BaHWN AHAJOTOBBIX M IU(PPOBLIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
W3MEPHUTEIIbHBIX CUCTEM B BHJIE ITU(POBBIX JJaO0OpaTOPUH.

OCHOBHBIMU 1IEJISIMU M3Y4YeHUS (PU3MKU B 00IIEM 00pa30BaHUM SIBJISFOTCS:

e (opmupoBaHME HHTEpeca M CTPEMJICHUS OOYYalOIIMXCA K HAYYHOMY
W3YYCHHUIO TIPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUA U (POpMHUpOBaHHE
HCCJIEIOBATENILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHHSIM;

e (opMmupoBaHME HAYYHOTO MHPOBO33PEHMUS KaK pe3ysbTara H3YYCHHS
OCHOB CTPOEHMS MaTepuu M (PyHTaMEHTAILHBIX 3aKOHOB (PH3UKHU;

o (opMUpOBaHHE YMEHHI OOBSCHATH SBJICHUS C HCIOJH30BAHUEM
(bu3NYECKUX 3HAHWA 1 HAYYHBIX JI0KA3aTeIbCTB;

e (opmupoBaHHE MPEACTABICHUN O poMM (PU3UKK JJI Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHue ATUX Iiefiell 00ecreunBaeTCcsl PElIeHUEM CIISIYIOIMNX 3a/1a4 B

npoliecce u3ydeHus Kypca (PM3UKH Ha ypOBHE CPEHETO 001Iero oopa3oBaHus:



e TpUOOpPETeHHE  CHUCTEMbl  3HaHUW 00  0o0mHUX  (PUBHYECKHX
3aKOHOMEPHOCTSIX, 3aKOHaX,  TEOpHsIX, BKJIIIOYass  MEXaHMKY,
MOJIEKYJISIpPHYIO  (DU3HKY, BJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTHI ACTPOU3UKH;

o (opMuUpOBaHHE YMEHHA TNPUMEHSTH TEOPETHUUECKUE 3HAHUS JUIf
OOBsICHEHUS! (PU3MYECKUX SIBICHUH B MNPUPOAEC U I TNPHUHITUA
IIPAKTUYECKUX PEIICHUN B IIOBCETHEBHOM KU3HU;

e OCBOGHHME CIOCOOOB PELICHHS PA3JIMYHbIX 337a4 C SIBHO 3a/1aHHOU
dusnyeckol Monenblo, 3a/Jay, MNOJPa3yMEBAaIONIMX CaMOCTOATEIbHOE
co3lianue (pu3nyecKor MOJIEN, aICKBAaTHON YCIOBHUSM 3a/1a4H;

e TIOHMMaHHE (PU3UYECKUX OCHOB U TPHUHIIUIOB JCUCTBUS TEXHUYECKHX
YCTPOWCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAOLLYIO
cpeny;

e OBJIAJICHUE METOJAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS U MPOBEACHUS
(U3UUECKUX SKCIEPUMEHTOB, aHAIN3a U HHTEPIpeTaly WHPOpMaIuy,
OIpEeJIENIEHUS IOCTOBEPHOCTHU TOJIYYEHHOTO PE3YJIbTaTa;

e CO3JaHHE YCJOBUU JIJIsI PA3BUTUSI YMEHUN MPOEKTHO-UCCIIECIOBATEIIBCKOM,
TBOPYECKOM JIEATEIILHOCTH.

Ha usyuenue ¢usuku (0a30BbId YpOBEHb) HAa YPOBHE CPEIHEro OOIEro

obpazoBanus B 10 kimacce oTBoanTCs 68 YacoB (2 yaca B HEJEITIO).

[Ipemnaraemplii B mporpamme 1o (U3MKE TMepedeHb JabopaTOpHBIX U
NPaKTUYECKUX pabOT SBISIETCS PEKOMEHJOBAHHBIM, YUWTENb JIENaeT BBIOOD
MPOBEJICHUST J1a0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYaJIbHBIX
0c0o0EHHOCTEHN 00yHarOIUXCS.



COAEPKXAHME OBYUYEHUA
10 KUIACC

Paznen 1. ®usuka u MeTOAbI HAYYHOT O O3HAHUSA

Oduszrka — Hayka o mpupoae. HayuHble METOABI TO3HAHUS OKPYHKAIOIIETO
mupa. Ponp dSKkcnepuMeHTa W TEOpUM B IIPOLIECCE TO3HAHUA IPUPOIBIL.
OKCIepUMEHT B (PU3HKe.

MonenupoBanue (Qu3nMueckux siBIeHU U mnpoieccoB. HayuHble rumoTessl.
®du3nuecKue 3aKOHbl U TEOPUH. | 'paHUIbl MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHLMIT COOTBETCTBUSL.

Pors u mecto Qus3uku B GOPMUPOBAHUM COBPEMEHHON HAay4YHOW KapTHHBI
MHpA, B IPAKTUYECKOU EATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHayioroBele U I1HM(POBBIE HW3MEPHUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCHUTEIBHOCTh MEXaHHYECKOro JBHIKCHMS.
Cucrema orcuéra. Tpaekropusl.

[Tepemenienue, CKOpOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCThb) W
YCKOPEHUE MaTE€pUAIbHOW TOYKH, MX MPOEKIIMH HAa OCHU CHUCTEMBI KOOPJHHAT.
CroxeHue nepeMenieHul U CJI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsSMOJIMHEHHOE IBMXKeHHE. | paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHSA, IyTH U MEPEeMEIICHUS
MaTepuabHOU TOYKU OT BPEMEHH.

CBoOoHOE TIazicHuE. Y CKOpEHHE CBOOOTHOTO TTaICHUS.

KpuBonuneninoe nBuxkeHue. JIBMKEHHE MATEpUAIBHOM TOYKHA  TIO
OKPY>KHOCTH C TTIOCTOSTHHOM 10 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEWHAS
ckopocTb. [lepuon u yactora oOpaienusi. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIIHIOMETP,
JIBUYKEHUE CHAPSIOB, LIETTHBIC U PEMEHHBIE MTEPEAAYH.

Jlemoncmpayuu

Mopens cucteMbl OTCYETA, WILTFOCTPAIUS KUHEMATHYECKUX XapPAKTEPUCTUK
JIBHOKCHMUSL.

[IpeobpazoBanue ABMKEHUI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3/IyXE U B Pa3pEKEHHOM IMPOCTPAHCTBE.

Habmronenue aBukeHus Tenaa, OpPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenune yckopeHus CBOOOJHOTO MafCHUsI.

Hamnpasnenue ckopocTy Ipyu IBM>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHne HEpaBHOMEPHOIO JABMKEHUS C IIETBI0 OMPEICICHUS MTHOBEHHOM
CKOpPOCTH.

HccnegoBaHue COOTHOLICHUS MEXKIY MYTSIMH, MPOUJACHHBIMA TEJIOM 3a
MOCJIE/IOBATEIbHBIE PABHBIE TIPOMEXKYTKM BpPEMEHM TMIPU PaBHOYCKOPEHHOM
JBU>KEHUY C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yuenue ABUKEHUS IIapUKa B BA3KOH KUIKOCTH.

N3ydenne nqBuxeHMs TeIa, OPOIIICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuka

IIpuynuun  otHocutenbHOCTH  ['aymumnes.  llepBwli  3akoH  HbroTtoHa.
WNuepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3uiiuu cuwi. Bropoit 3akoH HeroToHa
JUIsL MAaTEPUAIIBHOM TOUKH. Tpetnit 3ak0oH HprOTOHA [UIsl MarepraabHbIX TOYEK.

3akoH BceMupHoro Ttsarorenus. Cwmna Tsokectu. llepBasg kocmuueckast
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (1okosi, CKoJIbkeHus1, kaueHus1). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUs: CKOJBKEHUs U cuia TpeHus mnokos. Koadduiment tpenusi.
Cuna conpOoTUBJIEHHUS IIPU IBUYKEHUU TEJIA B )KUIKOCTH UJIU rase.

[ToctynarenbHoe U BpalaTeabHOE IBUKEHNE a0COIOTHO TBEPAOIO Tea.

MoOMEHT CHIIbl OTHOCHUTENIBHO OCH BpaueHusd. Ilmeqo cuibl. YcioBus
paBHOBECH TBEPAOIO TeIA.

TexHnyecKkue yCTpoWCTBA M MPAKTUYECKOE NPUMEHEHHWE: MOIIIUITHUKH,
JIBUKEHHNE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHnEe MHEPIUHN.

CpaBHEHHE MacC B3aUMOJEHCTBYIOIINX TE.

Bropoii 3akoH HeroToHA.

N3mepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTD CHJIbI YIIPYTOCTH OT AepopMaIiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U MMAJICHUM.

CpaBHEHHME CHUJI TPEHUS TIOKOS, KAYEHUS U CKOJIbKECHUS.

YcioBus paBHOBeCHs TBEPAOTO Tena. BUibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomul

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pasIie, OT uX JAehopMariiu.

HccrnenoBanue ycnoBuid paBHOBECHS TBEPJOIO Tella, HMEIOIIETO OCh
BpaIIlCHHUSI.

Tema 3. 3akonvl coxpaneHus 6 mexaHuke

Nmiynibe  MaTepualibHOM TOUYKM (Tenla), CHUCTEMbl MaTepHUaIbHBIX TOYEK.
NMiynbC CHIIBI 1 M3MEHEHHE HWMITyJIbCa TeNa. 3aKOH COXPAaHEHWS HMITYJIbCA.
PeaxkTnBHOE IBIKEHME.

Pabora cribl. MOIITHOCTE CHIBI.

Kunerndeckass sHeprusi MaTepHaibHOM TOUYKH. Teopema 00 HW3MEHCHHH
KUHETUYECKOW SHEPTHUH.

[ToTrenumanbHas SHEPTHS. [ToreHumanbHas SHEPrus YIpyro
nedopmupoBaHHOW — mpyxkuHbL.  [loTeHnManbHas SHEprusi Tejda  BOJIU3H
MOBEPXHOCTU 3€MJIN.

[loTeHmanpHple W HEMOTEHIMATbHBIE  CHiIbl.  CBs3b  pabOTHI
HEMOTEHIIUAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM SHEPIHMH CHUCTEMBI TEll.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUEC PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUS] UMITYJIbCA.

PeaktrBHOE NBUXEHUE.

[lepexos MOTEHIIMAILHOM YHEPTUU B KWHETUUYECKYIO U 0OPATHO.

Yuenuueckuii sxkcnepumenm, nabopamopmsie padbonmul

N3ydyeHne aOCOIIOTHO HEYNPYroro yjapa C MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOM dHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Paznen 3. MogekyasipHas GU3nNKa 1 TEPMOJAMHAMUKA

Tema 1. OcHo6vl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBuxeHue. Juddysus. Xapakrep IBUKEHUS U
B3aMMOJICUCTBUSL YaCTUIl BelecTBAa. Monenn CTpOEHUs Ta30B, KUIAKOCTEW H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeliel. Macca u
pa3mepnl Mosiekyil. KomnuectBo Bemecta. [loctosiHaas ABoraapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ n3mepenue. Lllkana temmneparyp
Lenscus.



Mopens wuaeanpHOro rasza. (OCHOBHOE ypaBHEHHME MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJCAIbHOTO Ta3a. AOCOJIOTHAs TeMIlepaTrypa Kak Mmepa
CpelHEell KUHETUYECKOW SHEpPruM TEIUIOBOro JBMXKEHMs dvactull raza. [llkama
temriepatyp KensBuHa. ['a30Bbie 3akoHBI. YpaBHeHrne Menneneea—Kianenpona.
3akoH JlampToHa. M30mporecchl B HI€aIbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeaCcTaBICHUE H30IPOLIECCOB: H30TEpMa, H30X0pa,
n300apa.

TexHu4ecKkue yCTpPOWMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOIIME JIMCKPETHOE CTPOCHHE BelIecTBa, (oTtorpaduu
MOJIEKYJI OPTaHUYECKUX COEITUHEHH.

OnbITel 10 1M Py3Un KUAKOCTEN U Ta30B.

Monens 6pOyHOBCKOTO IBUKECHHUS.

Mopnenb onbita IlTepHa.

OnbITHI, JTIOKa3bIBAOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aIMO]JICUCTBHUSL.

Moiens, WUTIOCTpUPYIOLIAs NPUPOY JABICHHS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUTIOCTPUPYIOUIME YpPaBHEHHWE COCTOSHUS HJICATIbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomul

Onpenenenre Macchl BO3yXa B KJIIACCHOM KOMHATE€ HA OCHOBE HM3MEPEHUI
00BbEMa KOMHATHI, JABJICHUSI U TEMIIEPATYPhl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXKIY MapaMeTpaMu COCTOSTHUS pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuUHaAMUKU

TepMmoanHamuueckas cucteMa. BHYTpeHHSsl SHEprus TepMOJAMHAMUYECKOM
CUCTEMBI U CIOCO0bI €€ n3MeHeHus. KonruecTBo TemnoTel U paboTa. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  HJEalbHOrO  Ta3a. Buael  Temmonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIMSI, U3IyYEHHUE. Y IeJbHAsI TEIUIOEMKOCTh BEILECTBA.
KonruecTBo TEImIoThI U TEIIoNEpeIaye.

[Tonsstue 00 aamabatHoM Tmporiecce. IlepBeIii 3aKOH TEPMOJIMHAMHKHU.
[IpumeHeHne NepBOro 3aKOHAa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpHpeTalys padoThl ras3a.

Bropoii 3akoH TepmoauHaMuku. HeoOpaTuMoCTh MpOIeccoB B MPUPO/IE.

TeroBele  mammHbpl.  [IpuHIMOBI  JEUCTBUS  TEIUIOBBIX — MAIlMH.
[IpeoOpa3oBanus SHEPruM B TEIUIOBBIX MaimuHaxX. KoauuueHT mone3Horo
nercTBus TerutoBod MarmmHbL [{ukn Kapro m ero xodduimedT mone3Horo
NeUCTBUSA. DKOJIOTUYECKHE MPOOIeMbI TEIUIOIHEPTETHUKHY.



TexHuueckre yCTpPOHMCTBa W TNPAKTUUYECKOE MPUMEHEHUE: JBUTaTelb
BHYTPEHHETO CrOpaHUsl, ObITOBOM XOJOIWIbHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTpEHHEW HSHEPrHM Tela IMPHU COBEPIICHUHM DPAOOTHI: BBUIET
npoOKu U3 OYTBUIKM TMOJ JEHCTBHEM CXAaTOro BO3AyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe MyTéM TpeHUs (BUICOEMOHCTpALIHS).

W3MeHeHre BHYTpeHHEN HEpruu (TeMIepaTypbl) Tella Ipu Terlonepeaaye.

OnbIT 1Mo anuabaTHOMY pacHIMPEHHI0 BO3Ayxa (OMNBIT C  BO3AYLIHBIM
OTHHBOM).

Monenu napoBoi TypOWHBI, ABUTATeNsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomoi

W3mepenune yaensHON TeIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanusn eeuyecmea. Dazoevie nepexoovt

[TapooOpazoBanue u konaeHcaius. Vcmapenue u kumnenue. AOcomtoTHasE U
OTHOCHUTENIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbIM map. YOenbHas TeIioTa
apooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe teno. Kpucrammueckue u amopdubie Tena. AHU3OTPOIHS CBOWCTB
kpuctawioB. JKunkue kpuctamibl. CoBpeMeHHble Marepuanibl. [lnaBneHue u
KpUCTaJIM3aIus. Y neibHas Teriora tiaBneHus. Cyomumarus.

VYpaBHEeHHE TEIIOBOTO OanaHca.

TexHu4ecKue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP U
TICUXPOMETP, KaJOPUMETP, TEXHOJIOTHUH TOJTYUYEHHUsI COBPEMEHHBIX MaTepUajioB, B
TOM YKCJIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIEHHBIX MTAPOB.

Kunenue npu moHMXKEHHOM JIaBJICHUHU.

CriocoObI M3MEpPEHUS BIAKHOCTH.

Habmonenne HarpeBaHus ¥ MJIaBICHUS KPUCTATMYECKOTO BEIIECTRA.

JleMoHCTpanys KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusie padbomul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

OJnekTpu3alus Tel. OJEKTpUYECKHil 3apsia. JIBa BuAa BIEKTPUUYECKUX
3apssioB. [IpOBOJHUKH, TUANIEKTPUKKA W TIOJYIPOBOJHUKHU. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsija.



B3aumonerictBue 3apsanoB. 3akoH Kynona. TodeuHbll JIEKTPUYECKUAN 3apsia.
OnekTpudeckoe 1mojie. Hanpspk€HHOCTh — 3iekTpudeckoro mojs.  [Ipuniun
CYNEPIIO3ULINK DJIEKTPUYECKUX MOJICH. JIMHMM HAnpsyKEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

PaGora cunm oamektpoctatmyeckoro  mond.  llorenmwman.  Pa3HocTh
MOTEHIUAIOB. [IpOBOHUKM W JMANEKTPUKA B 3JIEKTPOCTATUYECKOM IIOJIE.
Jmanexrpuyeckas IpOHULAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. DIeKTPOEMKOCTh ITIJIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAECHCATopa.

TexHu4eckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, AJIEKTPOCTATHUECKasi 3allluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KOHJIEHCATOpP, KOIMPOBAJIbHBIN anmnapar, CTPyUHbINA IIPUHTED.

Jlemoncmpayuu

YCTpPOKUCTBO M IPUHIUI IEUCTBUS JJIEKTPOMETPA.

B3anmonenicTBre Ha IEKTPU30BAHHBIX TEIN.

DIEKTPUYECKOE TOJIE 3APSKEHHBIX TEJ.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM TOJIE.

DnekTpocTaThuyeckas 3aluTa.

JIMPIEKTPUKY B AIEKTPOCTATUYECKOM TTOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCAaTopa OT IUIOLAAH
IUIACTUH, PACCTOSTHUSA MEXIY HUMH U JTUAIEKTPUIECKOU IMPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHASHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonvl

N3mepenne 2neKTpOEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku 6 paznuunsix cpeoax

ONEKTPUYECKAA TOK. YCIIOBHSA CYIIECTBOBAHUS SJEKTPUUYECKOTO TOKA.
Hctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma Jij1s1 ydacTka 1ernH.

DNEKTPUYECKOE COMPOTUBIICHUE. YJIEIbHOE COINPOTHUBJICHUE BEIIECTBA.
ITocnenoBarenpHOE, TAPATLIEIIBHOE, CMEIIAHHOE COCTMHEHUE ITPOBOAHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyns—Jlennma.  MomHOCT
ANEKTPUYECKOTO TOKA.

OJIEKTPOJIBIKYIIIAsi CHWJla U BHYTPEHHEE COIMPOTUBIICHHME MCTOYHMKA TOKAa.
3akon OMa 11 MOJTHOM (3aMKHYTOM) 2JIeKTpUudecKoi 1enu. KopoTkoe 3aMbIKaHueE.

ONEeKTpoHHAasi  OPOBOAUMOCTh  TBEPABIX  METALIOB.  3aBUCUMOCTD
COMPOTHUBJIEHUSI METAIOB OT TeMneparypbl. CBEpXIIPOBOIUMOCTD.

DJIEKTPUYECKUN TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[1omyIpOBOTHUKH. CoOcTBeHHas W MpUMECHasT  MPOBOAUMOCTH
noJTynpoBoiHUKOB. CBoicTBa p—N-miepexonaa. [TomynpoBoHUKOBEIE TPHUOOPEI.



DNeKTpUYeCKuid TOK B pacTBOpax M  paciulaBaXx  JJIEKTPOJIUTOB.
DJIEKTPOIUTAYECKAS JUCCOLUALIMS. DIEKTPOIIU3.

OnekTpuyeckuid TOK B ra3zax. (CaMOCTOSTENbHBIM M HECAMOCTOATEIbHBIN
paszpsia. Momuus. [Lazma.

TexHu4ecKkue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: aMIIEPMETP,
BOJIETMETP, PEOCTaT, HCTOYHUKUA TOKA, DSJIEKTPOHArpeBaTENbHbIE MNPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE PUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN O/,
TEPMUCTOPBI U (POTOPEIUCTOPBI, MOTYNPOBOAHUKOBBINA MO/, TaJIbBaHHKA.

Jlemoncmpayuu

N3mepenne CUiTbl TOKA U HAIIPSDKEHUS.

3aBUCUMOCTb CONPOTUBJICHHS LWIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOLIA/I TIOTIEPEYHOTO CEUYEHUS U MaTepraa.

CMelaHHOe COeIMHEHNE MPOBOIHUKOB.

[IpsmMoe wu3MepeHue JIIEKTPOABMKYIIEH cuibl. KoOpoTkoe 3aMbIkaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB IIEKTPOIUTOB.

HckpoBo# paspsi v MPOBOJMMOCTD BO3yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD JTMOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yueHne cMEemaHHOro COeIMHEHNS PE3UCTOPOB.

W3mepenune 3IeKTPOIBHKYIEH CUIIBI UCTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmonenue snexTposmsa.

MexnpeaMeTHbIE CBSI3H

N3yyenne kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocyIIecTBIISIETCS €
YU4ETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBA3€M C KypcamMu MaTeMaTHKH,
OUOJIOTMH, XUMHHU, TeOrpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvie nouwsimusi, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBJICHUE, Hay4yHbId (PaKT, rumore3a, (u3MyecKas BEJIMYMHA, 3aKOH,
TEopHsi, HAOJIOCHNE, SKCIIEPUMEHT, MOJICTIMPOBAHKE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pelieHME CHUCTEMbl YpaBHEHUH, JIMHEHHAas (QyHKUUS,
napadosa, runepoosa, X rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMK Ha OCU KOOPAUHAT, CJI0KEHHE BEKTOPOB.

buonoeus: mexaHnueckoe ABUKEHHUE B KUBOHM mpupoje, nuddysus, ocMoc,
TEIIOOOMEH >KUBBIX OPraHU3MOB (BHIIbI TEILIONEpPEayuu, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBIICHUS B KUBOU ITPUPOJIE.



Xumusi: JUCKPETHOE CTPOCHUE BEIMIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs MAacCa, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, KUIAKOCTEU WU
ra3oB, d3JIEKTPUUECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS HUCCOIUAIINS,
rajlbBaHHMKa.

I'eoepaghus: BIAXXHOCTH BO3/IyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: TpeoOpa3oBaHUE JBMKEHUN C HCIOJIB30BAHMEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, NOMIIWIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET M JIpYTHE€), JBUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTHUN
MOJYYCHHUSI COBPEMEHHBIX MATEPUATIOB, B TOM YHUCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHHE JJIEKTPOIPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHArPEBATEIbHbBIC IpUOOPBHI,
AJIEKTPOOCBETUTEIBLHBIE MPUOOPHI, TaTbBAHUKA.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMAA

OcBoenue ydeOHOro mpeamera «@Du3MkKa» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHusi (6a30BbI YPOBEHb) JODKHO O0ECIICUUTh JOCTHKEHHE CIIETYFOIINX
JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS YUeOHOTO mpeameTa «Du3nKay JOKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEHW IMO3UIIUEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIlUM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHHM, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUICKOrO OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
OMBITA U OMbBITA AEATEILHOCTA B IPOLIECCE PEAU3ALNA OCHOBHBIX HANPABICHUUN
BOCIIMUTATENBHOMN JAESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

Cc(OPMHUPOBAHHOCTD IPAKIAHCKOM MO3UIMH 00YYAIOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'0 4YJIEHA POCCUMUCKOT0 OOIIECTBA;

NPUHIATHE  TPAAWIIMOHHBIX  OOIIEYESIOBEUECKMX TI'yMAaHUCTUYECKUX M
JIEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO IEATEIIbHOCTh B MHTEPECAX IPAXKIAHCKOTO
00I11eCTBa, Y4aCTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTeIbHON OpraHU3aIliuy;

YMEHHE B3aUMOJECHCTBOBATh C COIMATIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX QyHKIMSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU AEATEIILHOCTH;

2) IAaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM TPAXKIAHCKOU VJICHTUYHOCTH,
MaTPUOTU3MA;

LICHHOCTHOE OTHOILIECHHWE K TOCYJAPCTBEHHBIM CHUMBOJAM, JOCTHUKEHUSAM
POCCHMCKHX YUEHBIX B 00J1aCTH (DU3UKU Y TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPHUEHTHUPYSCh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI W LIEHHOCTH, B TOM YHCIIC B
JIESITEILHOCTH YYEHOTO;

OCO3HAHHUE JINYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOIO OYIyIIETrO;

4) 3CTeTHYEeCKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs 3CTETUKY HAYYHOIO TBOPUYECTBA,
npuUcymiero (pu3ndeckon Hayke;

5) Tpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K Pa3nuyHbIM chepaM npodecCHOHAIbHON NEATETbHOCTH, B TOM
YKCJIC CBSI3aHHBIM C (PM3MKOM M TEXHUKOW, YMEHHE COBEPIIIAaTh OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccun U peaaTu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3HUKY Ha TIPOTSHKECHUH BCEH KU3HU;

6) 3K0JI0THYECKOr0 BOCIIMTAHUSA:

C()OPMHUPOBAHHOCTb 3KOJIOIMYECKOW KYJIBTYPbI, OCO3HaHHE TJI00AIBHOIO
XapakTepa 3KOJOTHUYECKUX MTPOooIIeM;

IJTAHUPOBAHKE U OCYILIECTBICHUE JEHUCTBHUI B OKPYXAIOIICH Cpelie Ha OCHOBE
3HAHMS LEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

paCIIMPEHHUE OIbITa JIEATEILHOCTH HKOJOTMYECKON HAMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH M0 (DU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMSI:

C(OPMHUPOBAHHOCTb MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKU;

OCO3HAaHWE IIEHHOCTM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B MPOIIECCE
u3ydeHus  (UBMKUM  OCYIIECTBJISITH ~ MPOEKTHYHD M HUCCIIEIOBATENLCKYIO
JIEATEIbHOCTh MHAUBUAYAJIBHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE Y4eOHbIE 1eCTBUS
ba3oBble jornueckue AecTBUs:
CaMOCTOSITENIbHO  (DOpMYJIMpOBaTH W aKTyaJU3UpoBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh ILENU NEITEIBbHOCTH, 3aaBaTh MapaMETpPbl U KPUTEPUU X
JIOCTHKCHUS;
BBIABJISIT  3AKOHOMEPHOCTM M NPOTUBOPEYMS B  PaACCMATPUBAECMBIX
(UBUYECKUX SIBICHUSX;
pa3pabaThIBaTh IJIaH PEIIeHUs] MPoOJeMbl ¢ YYETOM aHaIM3a UMEHOIIUXCS
MATEPUAIBHBIX U HEMATCPUAIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSM, OLICHHBATh PUCKHU MOCIIECTBUN JEATENBHOCTH;
KOOPJAMHUPOBaTh M BBIMIOJHATH PabOTy B  YCIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUN KU3ZHEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAyYHOU TEPMHUHOJIOTMEMN, KIIOUEBBIMU MOHATHUSAMUA U METOAAMU
(hM3UYECKON HAYKH;



BJIQ/IETh HABBIKAMU Y4E€OHO-UCCIIE0BATENLCKON U MPOEKTHOM AESITeIbHOCTU
B 00y1acTi (PU3KKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TOHCKY
METOZIOB PELICHHs 3a/a4 (PU3MYECKOTO COJEpKAHUS, MPUMEHEHHUIO Pa3InYHbBIX
METOIOB TIO3HAHUS;

BJAJIeTh BUAAMU JEATEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHHUSA, €ro
UHTEPIIPETAIlMK, MPEOOPA30BAHUIO W MPUMEHEHHIO B PA3IUYHBIX Y4YEOHBIX
CUTYyaIUSIX, B TOM YHCJIE IIPU CO3aHMUHU YUEOHBIX MPOEKTOB B 00JaCTU (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3M U aKTyaIM3UpPOBATh 3ajady,
BBIJIBUTaTh TUMOTE3y €€ pPEUICHMs, HAaXOAWTh apPTyMEHThI IS JOKa3aTehCTBa
CBOUX YTBEPXKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJM3UPOBaTh TMOJIyYEHHBbIE B XOJ€ PpEUIeHHsS 3aJaud  pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMYyIUpPOBaTh COOCTBEHHBIC 3a7aud B 00pa3oBaTeIbHOMN
NEeSITETILHOCTH, B TOM YKCIIE TIPU U3yUYEeHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;

yMeTh TEPEHOCHTh 3HaHWSA 10 (U3MKE B MPAKTHYECKYI0 00J1acTh
KHU3HEICATEIIbHOCTH;

yMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIE UJICH, TIPEJUIaraTh OPUTMHAILHBIC TIOJIXO/IbI U PEUICHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, IOIMYyCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIAJIETh HABBIKAMH TOJTY4YeHUsS MHPOPMALUU (PU3HUECKOTO COJCpXKAHUS U3
UCTOYHHUKOB PAa3HBIX THIIOB, CaMOCTOSITENILHO OCYILECTBIIATh TIOUCK, AaHaju3,
CHUCTEMaTH3alMI0 M HMHTEPIPETALNI0O MH(DOPMAIMM Pa3IMYHBIX BUAOB U (Popm
MIPEJICTaBIICHMUSI,;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAITUH,

UCTONb30BaTh  CPENICTBA  MH(POPMALMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OpraHU3aIlMOHHBIX
3aJa4 ¢ COOMIOICHHEM TpeOOBaHMI JPrOHOMUKH, TEXHUKUA O€30MaCHOCTH,
TUTHEHBI, pecypcocOepexeHus, TMPaBOBbIX W JTUYECKHX HOPM, HOPM
nH()OpPMAITMOHHOM 0€301TaCHOCTH;

CO3/IaBaTh TEKCTHI (PU3UYECKOTO COJNEP)KaHMsI B PazIUYHBIX (opmarax c
y4€TOM Ha3Ha4YeHUs UHOOPMAIUH U 1IETIEBON ayAUTOPUH, BHIOMPAsi ONITUMAIIbHYIO
dbopMy npeJICTaBICHNS U BU3YyaTU3aIHH.

KoMMyHHKaTHBHbBIE YHHBEPCAIbHbIE YUeOHbIE e CTBHUSI:
OCYIIECTBIISATH OOIICHUE HA YpoKaX (PU3WKHU M BO BHEYPOUHOM JIeATETHHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(PJIMKTHBIX CUTyallMd ©  CMSr4arh
KOH(JIUKTBHI;



Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHUS C MCIOJIb30BAHHEM
SI3bIKOBBIX CPEJICTB;

MMOHUMATh M MCMOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYaIbHON
pabdoTHI;

BBIOMpATh TEMATUKYy U METOJbl COBMECTHBIX ICHCTBHM C Y4ETOM OOITHX
MHTEPECOB M BO3MOXKHOCTEN KAKIOTO WICHA KOJUIEKTUBA;

MPUHUMATh I[I€JIM  COBMECTHOM  JIEATE€ILHOCTH, OpPraHW30BbIBATH U
KOODJIMHUPOBATh JEHUCTBUA 10 €€ JNOCTHKEHMIO: COCTaBJISITh IUIAH JICWCTBUM,
pacrtpeenarh pPojau ¢ y4€TOM MHEHHM YYaCTHHKOB, OOCYXKIATh pe3YJIbTaThl
COBMECTHOM pabOThI;

OLICHMBATh KAuyeCTBO CBOEr0 BKJIAJda U KaXJIOr0 YYAaCTHHKA KOMaHJbl B
oOITMii pe3ysIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBBIE TPOEKTHI, OICHUBATh MJEU C TIO3UIIMH HOBU3HBI,
OpUTHHABHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYAaIIUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATUBHBIM.

Pery/siTUBHBIE YHUBepCaJbHbIE yUeOHbIe eiicTBUSA
Camoopranu3amnus:

CaMOCTOSITEJIbHO OCYLIECTBIISTh [MO3HABATENbHYIO JIEATENLHOCTh B 00JIaCTU
(UMK U aCTPOHOMHHM, BBISIBISATH NPOOJEMBI, CTaBUTh U (POPMYITUPOBATH
COOCTBEHHBIE 3aa4M;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHHs] PAaCYETHBIX M KAaY€CTBEHHBIX
3aj1a4, TUIaH BBIMOJHEHUSI PAKTUYECKON paboThl ¢ YUYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIMpsATh paMKH y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JeNiaTh OCO3HAHHBIM BBIOOp, apryMEeHTUpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTH 3a PELICHHUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAULIMKA B 00NacTU
(bU3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJIeTh ~ HaBbIKAMM  [IO3HABATEJIbHOM  pe(diIeKCMM KaK  OCO3HaHUS
COBEpIIACMbIX JEHCTBUII M MBICIUTENBHBIX MPOLIECCOB, HUX PE3YyIbTATOB U
OCHOBAHMI;

UCMOJIb30BATh MPUEMBI pe(IIEKCUN AJIsi OLIEHKU CUTYalluH, BHIOOpPA BEPHOTO
pELLEHNS;



YMETh OIICHWBATh PHCKH W CBOEBPEMEHHO NPHUHHUMATH PEIICHHUS IO HX
CHIDKEHHUIO;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IIPH aHalu3e pPe3yJbTaToB
JeSITEIbHOCTH,

NPUHUMATh ce0sl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHUBBI M apryMEHTBI JIPYTHX IIPH aHaU3e pPe3yJbTaToB
NESITeTHbHOCTH,

NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA ONTHOKH.

B mporecce DOCTHXKEHUST JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS ITPOIPaMMBbI
no (Qusuke IS YPOBHS CpPEAHEro OOIEero oOpa3oBaHUS y OOYYaroIIMXCs
COBEPIICHCTBYETCS OMOITUOHATBHBIH WHTEJUIEKT, TPEe/IIOIararoIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHWSI, BKJIFOYAOIIETO CITIOCOOHOCTh MMOHUMATh CBOE AMOIMOHATIBHOES
COCTOSTHHE, BUJICTh HATIPABJICHUS Pa3BUTHsI COOCTBEHHOHN AMOIMOHAIIBLHOMN CQephl,
OBbITH YBEpPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHUE, CIOCOOHOCTh aJalTHPOBAThCS K
SMOITMOHAIBHBIM U3MEHEHHUSM U TPOSIBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY

BHYTPEHHEH MOTHUBAIIMH, BKITIOYAIONICH CTPEMIICHHUE K JIOCTHYKCHUIO IICITH U
yCIIeXy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOJS W3 CBOUX
BO3MOKHOCTEH;

AMITATHH, BKITIOYAOIIEH CITIOCOOHOCTh TIOHUMATh AMOITMOHAIBHOE COCTOSIHUE
NPYTHUX, YYWATBIBATH €r0 IIPH OCYIICCTBICHHHM OOIICHMS, CIOCOOHOCTh K
COYYBCTBHIO U COTICPEIKUBAHUIO;

COITMAJTLHBIX HABBIKOB, BKJIFOUYAIOIIUX CITOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3800 TUTHCS, TIPOSIBIISITh MHTEPEC U Pa3peIiaTh KOH(PIUKTHL

INMPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 10 kjacce MnpeaMeTHbIE pPe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIM:

JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTO (HU3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHpPA, B PA3BUTHH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTU, B IPAKTUYECKOU JIESITENBHOCTH JIFOJEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3MUYECKUX MOJICTIeH:
MaTepuagbHas TOUKa, MHEpLUHUAIbHAsI CUCTEMA OTCUETA, ADCOIIOTHO TBEPIOE TEIO,
WJICATIbHBIN Ta3, MOJIEIN CTPOEHHUS T'a30B, XKUAKOCTEW U TBEPJBIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3apsi/i IPU pelIeHnr GU3NUECKUX 3a/1a4;

pacrno3HaBaTh (pU3NUYECKHE SIBICHUS (TPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHUSI BEIIECTBA U



ANEKTPOJAVMHAMUKHN: PAaBHOMEPHOE H  PaBHOYCKOPEHHOE MPSMOJUHEHHOE
JBUKEHHE, CBOOOTHOE TMAaJICHUE TeN, JBWKEHUE IO OKPY>KHOCTH, WHEPIIHS,
B3auMojiecTBUe Ten, Auddy3usi, OpOYHOBCKOE JBMKEHHUE, CTPOSHUE JKUJIKOCTEN
Y TBEPJBIX TEN, U3MEHEHHUE 00bEMa TeJl MPY HAarpeBaHUU (OXJIaKICHUHU ), TEIJIOBOE
paBHOBECHE, WCIApEeHUEe, KOHJCHCAIWs, TUIABJICHUE, KPUCTALIU3AlMs, KUTICHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIIICHHUE JIABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM
CoCyZe, CBSI3b MEXKIy TMapamMeTpaMu COCTOSHHS Ta3a B  H30MpoIleccax,
AJIEKTPHU3ALINS TEN, B3aUMOJICHCTBUE 3apsiIOB;

OIMMCHIBATh MEXaHWYECKOE JIBIKCHHUE, HCITONB3YS (PH3UYECKUE BEIIMYUHBL:
KOOpJIMHATa, MYyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuia,
UMITYJIbC TeJla, KHHETUYECKasl dHEPrus, MOTCHIMAIbHAs dHEPTUs, MEXaHU4YecKas
paboTa, MexaHMYeCKas MOIIHOCTb, IpPU OMHCAHUM TPABWIBHO TPAKTOBATh
(GU3MYECKUH CMBICT HCITOJIb3YeMbIX BEIMYWH, WX OOO3HAUCHHUS W CIUHUIIBI,
HAXOAWTh (HOPMYIIBI, CBS3BIBAIOIINE JaHHYIO (PM3NYECKYIO BETUYHMHY C APYTHMHU
BEJIMYNHAMU;

OINUCHIBATh M3yUYEHHBIC TEIUIOBbIE CBOMCTBA TEN M TEIUIOBBIC SIBJICHMUS,
UCTIONBb3ysl (DU3MYECKHE BEIIMYMHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETUYCCKasT SHEPTUs XaOTHYECKOTO JIBIDKEHHUS MOJICKYJI, CPEIHECKBAApATUIHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEILJIOThI, BHYTPEHHSS JHEpPrus, pabora rasa,
KOX((UITMEHT TIOJIG3HOTO JICWCTBUS TEIUIOBOTO JBHUTATENsl; MPH OMHCAHUU
MPABWIBHO TPAKTOBAaTh (DM3MUECKUNA CMBICT HCIOIB3YEMBIX BEIWYMH, UX
00O3HAYEHUS W €IUHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JIAHHYIO
(U3HYECKYIO BETHUMHY C APYTUMH BEJTUYIUHAM;

OMUCHIBATh U3YYCHHBIC FJICKTPUYECKUE CBOMCTBA BEIIECTBA U AJIICKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PM3MUECKUE BEIIMUUHBI: AJICKTPUUICCKUMN 3apsi,
AJIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD TMOJISI, MMOTEHIIMAJ, PA3HOCTh MOTEHIUAJIOB;
IIPA  ONHUCAHUM MPABUIBLHO TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOIB3yEMbIX
BEJIMYMH, WX OOO3HAYCHWS W CIUHHIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAFOIIIHC
TaHHYIO (PU3UYECKYIO0 BETMYNHY C IPYTUMHU BEIMUYNHAMU,

aHAJIM3UPOBATh (PU3UYECKHUE MPOLIECCHl U SBICHUS, HCIONB3Ys (hHU3HUECKUe
3aKOHBI U TIPUHITUIIBL: 3aKOH BceMupHoro Tsrotenus, |, 11 u 1l 3akonsr HetotoHa,
3aKOH COXpAHEHUS MEXAHMYECKOM OJHEpPruM, 3aKOH COXPAHEHHUS WMITYJIbCa,
MIPUHIIAIT CYTICPIIO3UIIMN CHJI, TPUHIIAII PABHOIIPABUS HWHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHMS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPETHEH KMHETHUECKON HEPTHH TEIUIOBOTO JBIKEHHUS MOJIEKYI C
aOCOJIOTHOM TeMIlepaTypoM, MEpBbIM 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOT0 3apsna, 3akoH KyloHa, TMpu ATOM pa3ivyarh CIOBECHYIO
(GhOpMYyJIUPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIB,
00J1acTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MPHUHIMIBI JACUCTBUS MalluH, OpUOOPOB WU
TEXHUUYECKUX YCTPOMCTB; pa3inyarh YCJIOBHS MX OE30MACHOTO MCIOJIb30BAHUS B
TIOBCETHEBHOM JKU3HU;

BBIMOJIHATh OKCIEPUMEHTHI 1O UCCIEAOBAaHUIO (U3NYECKUX SIBICHUN U
NPOIIECCOB C HCMOJb30BAHMEM TMPSMBIX W KOCBEHHBIX HM3MEpPEHHM, MpU 3TOM
dopmynupoBarh mpoOieMy/3afadyy W TUIOTE3y Y4EOHOTro SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, MPOBOAMTH OIBIT U
(dhopMyIUpOBaTh BHIBOJIBI;

OCYILIECTBIIATH MPSIMbIE U KOCBEHHbIE U3MEPEHUST (PU3UUECKUX BEIIMYUH, TIPU
ATOM BBIOMpATh ONTUMAIBHBIN CHOCOO M3MEPEHHUS U HUCMOJIb30BAaTh H3BECTHHIC
METO/IbI OLICHKH ITOTPEIIHOCTEN N3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXKIYy  (U3NYECKUMHU  BEIUYMHAMH  C
UCTIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKcupoBaTh pe3yJabTATHl IMOIYYEHHONW 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B
BUIe TaOIUI] U TPapUKOB, ATaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHMUS;

coOMoAaTh MpaBuia OE30MacHOro TPyJla MPHU MPOBEICHUU HCCIICIOBAaHUIN B
paMKax y4eOHOro OSKCHEPUMEHTa, Y4eOHO-UCCIIEAOBATEIILCKOM W MPOCKTHOM
NEeSITETLHOCTH C WCIOJIh30BAHUEM H3MEPUTENILHBIX YCTPOMCTB U J1aOOPaTOPHOTO
000pyIOBaHUS;

pemath pacu€THble 3aJa4dl C SBHO 3aJaHHOM (PU3HUYECKOM MOJIENbIO,
UCMOMb3YA (PU3HUECKUE 3aKOHBI U PUHIUIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4U
BBIOMpaTh (PU3NYECKYIO MOJIEIb, BBIICIATh (PU3NUYECKUE BEIMYUHBI U (POPMYJIBI,
HEOOXOUMBIE JUIsl €€ pelIeHUs, MPOBOJIUTh PACUYETHl U OIICHWBATh PEaTbHOCTh
MOJTYYEHHOTO 3HaUeHUs (PU3HUECKON BETMYNHBI;

pelaTh Ka4eCTBEHHbIE 3a]a4i: BHICTPAUBATH JIOTHUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PaCCyXJACHUW C OMOpPOM Ha M3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnvecKue SBICHUS;

UCTOJNb30BaTh  TPU  pEIICHHMH  YY4eOHBIX  3a/la4y  COBPEMEHHbBIC
UH(POPMAIIMOHHbBIE TEXHOJIOTUU Ui MOMCKA, CTPYKTYPUPOBAHHUSI, HHTEPIIPETALIUH
U Mpe/CTaBICHUsl y4eOHOM U HAYyYHO-TIONYJISIpHOW MH(pOpMAIIMU, TOTYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHIO;

MIPUBOUTH IPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHUE
TEXHUKU M TEXHOJIOTUM;

UCMOJIb30BAaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOW YKU3HU
JUIst o0ecrieueHns: 0€30MacHOCTH TP OOpaIieHUH ¢ MPUOOpaMU U TEXHUUICCKUMHU
YCTPOWCTBAMH, JUISI COXPAHEHUS 3JI0POBbSI U COOIOACHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPY>KalOIIEH CpeIe;



paboTaTh B TIpYIIE C BBHIIOJHEHUEM paA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TpyIIbl, PAUUOHAIBHO paclpeneisaTh OOS3aHHOCTU U
IUTAHUPOBATh JAEATEILHOCTh B HECTAHJAPTHBIX CUTYAIUsIX, aJIeKBATHO OLICHUBATH
BKJIAJ] KQK/I0T0 U3 YYACTHUKOB I'PYIIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

KosmnuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontpoabsnbsie IIpakTnueckue
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcesbl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O IIO3HAHUS
bu6nuoreka [JOK
11 ®u3nKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pazpnen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Auramka ! https://m.edsoo.ru/7f41bf72
bubnmmorexa [JOK
2.3 3aKOHbBI COXPaHEHUS B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubanorexa [JOK
' TEOPHH https://m.edso00.ru/7f41bf72
bubnmmoreka [JOK
3.2 OCHOBbI TEPMOJHHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnuorexa [JOK

®da3oBbIe MEPEXOIbI

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



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

Utoro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMMUKA
bubmuoreka [JOK

4.1 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN 3neKTpUYecKUuil TOK. TOKU B 12 bu6nmoreka [JOK

' PasIMYHBIX Cpeax https://m.edso0.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOe Bpemst 2

OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabnbie IIpakTuyeckue p
n/n Bcero H3y4yeHusi oOpa3oBaTeJIbHbIC
padoThI padoThbI
pecypchl
®usznka — HayKa 0 MPUPOJIC.
Hayunsie MCTg Bl HO?I,)H;)HI/ISI 1 bubmmorexa [JOK
e A https://m.edsoo.ru/ff0c32e2
OKpYKaloIIero Mupa
Ponb u Mecto dusuku B
dbopMHUpPOBaHUM COBPEMEHHOM 1 bubnmoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEITEIBbHOCTH JTHOICH
MexaHn4eckoe ABUKEHHUE.
OTHOCHTEIHFHOCTH MEXaHHYECKOTO 1 bubmuoreka [JOK
nBwxenud. [lepemenienue, CKOpoCTh, https://m.edso0.ru/ff0c3508
YCKOpEHHUE
PaBHOMEpHOE NpAMONIMHENHOE 1 bu6muoreka [IOK
IBYKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE NPAMOJIUHENHOE 1 bubnuotexa [JOK
JBMOKEHUE https://m.edsoo.ru/ff0c372e
CBoOogHoe majienue. Y CKopeHue 1 bubmuoreka [JOK
C¢BOOOIHOTO ITACHNSA https://m.edsoo.ru/ff0c39cc
KpuBosnHeliHOe IBUXKEHHE.
JBrm>KeHrEe MaTepHaIbHON TOYKH IO 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[Tpunnmn otHocuTenbHOCTH ['anumes. 1 bubnuoreka [JOK



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

WuepunanbHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HproToHa

Macca tena. Cuina. [Ipunuun

https://m.edsoo.ru/ffOc3be8

bubmuoreka [JOK

o CYHEPHOSHIHH CHIL. BTOpOvaaKOH https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepHallbHON TOUKU

10 Tperuii 3akoH HeroToHa 11 bu6muoreka [IOK
MaTepHAIBHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMupHOro Tsarorenus. Cuia

11 TsKecTu. [lepBasg kocMuueckas bubmmorexa LIOK

https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. KoaddumueHT tpenus.

13 Cuna CEnpOTI/IBne}(Ibnqs){ npu ,I[BI/IE(CHI/II/I bubmmorexa [JOK

https://m.edsoo.ru/ff0c3f76
TeNa B KUAKOCTU WM Ta3e
IlocTynarenbHOE U BpallaTelbHOE

14 JIBIDKEHUE a0COIIOTHO TBEPJIOTO Tea. bubmuorexa [JOK
MowmenT cuibl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HMMiynbsc MaTeprabHON TOUYKH,

15 CHUCTEMBI MaTepPHUAIIbHBIX TOYCK. bubnmnorexa [JOK
WNmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
umnyibsca. PeakTuBHOE IBUKEHHE
Pabota u MoHOCTD CHITBI.

16 Kunernueckast sHEprust MaTepuagIbHON bubnmnoreka [JOK
touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEPTUHN

17 [NorennmanpHast SHEPTHSL. bu6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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[ToreHnMa bHBIC U HETIOTCHIIMAILHBIC
cuibl. CBs3b pabOTHI
HEIIOTCHIIUAJIbHBIX CHUJI C UBMCHCHHUEM
MEXaHUYECKOU OHCPIUU CUCTEMBI TCII.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUHU

JlaboparopHas pabota «lccienoBanue

CBSI3U PabOTHI CHIIBI C U3MEHEHUEM
MEXaHUYECKOM SHEpruu Tea Ha
IpUMepE PacTSKEHUs] pE3UHOBOTO
KIyTay

KonrtponbHas pabora no reme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

OcHoBuble nonoxenus: MKT.
bpoynosckoe nmxenue. Auddysus
Xapakrep JBUKEHHUS U
B3aUMO/ICVCTBUS YACTHI] BEIIECTBA.
Mopaenu cTpoeHHUsI ra30B, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyn. Konuuectso
BemiecTBa. [locrosHHas ABoraapo
TermmoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. Illkana remneparyp
Lenscus

W neanpusiii raz B MKT. OcHoBHOE
ypaBHeHne MKT

https://m.edsoo.ru/ff0c461a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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AOGcomoTHas TeMieparypa Kak Mepa
CpPEeIHEYW KUHETUYECKON SHEPTUn

but6mmoreka [{JOK

26
JBUKECHUS MOJICKYJ. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knaneiipona
27 3akon JlanbToHa. ['a30BEIC 3aKOHBI
28 N3omporieccrl B U1eaqbHOM Ta3e U UX bubmuoreka [JOK
rpaguveckoe npeCcTaBIeHNe https://m.edsoo.ru/ff0c570e
JlaGoparopHas paboTa
29 «IKCcTepUMEHTaAIbHAS TIPOBEPKA
3akoHa I 'eii-JIroccakan
BHyTpeHnHsis sHeprus
TEPMOJUHAMHYECKON CUCTEMBI U
croco0On! e€ u3menenus. Konnuectso bu6nunoreka [JOK
30
TEIUIOTHI U pabota. BHyTpeHHSss https://m.edsoo.ru/ff0c5952
SHEPTHs OJHOATOMHOTO HUACATLHOTO
rasza
bubnuoreka [JOK
31 Bunpl Temonepeaaun
A pes https://m.edsoo.ru/ff0c5¢36
YV nenpHas TEII0EMKOCTh BEIIECTBA.
32 KonnuecTBO TEIIOTHI IIpU bubmmorexa [JOK
p . https://m.edsoo.ru/ff0c5c36
Terionepenade. AnnadbaTHbIN Tporece
33 [lepBbIii 3aKOH TEPMOJAMHAMUKH U €T0 bubnmnorexa [JOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs mporieccoB B
34 npupoae. Bropoi 3akoH Bubmaorexa ITOK
PHPOZE. p https://m.edso0.ru/ff0c6230
TEPMOJUHAMHUKHU
35 [Tpunnun aeicteus u KII/ TernmoBoit bubmuoreka [JOK

MallluHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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36

uxn Kapno u ero KIIJ]

DKoJoru4ecKue npooIemMbl

37 TETUTOIHEPTETUKH (YPOK-
KoH(pepeH1us)

38 O06o6marmuii ypok «MoJteKyIsipHast bubnmnorexa [JOK
¢duznka. OCHOBBI TEPMOIMHAMHUKI https://m.edso0.ru/ff0c6938
KoHTponbHas pabora 1o Teme

39 «MonexynsipHas ¢puznka. OCHOBBI Bubmmorexa LIOK

YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI

40 [TapooOpazoBaHue U KOHACHCALIUS. bubnuotexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIIbHAS

41 BIAXKHOCTH BO31yxa. HackIeHHbIN bubmorexa HOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Tteno. Kpucramnmueckue u
aMopdHBIE Tena. AHU30TPOIIHS
42 CBOI\EI)S)FB KpUCTAIJIOB }Knp KUe bubmmorexa [JOK
p PR https://m.edsoo.ru/ff0c65f0
kpuctauisl. (CoBpeMeHHbIE
MaTepUaIbl)
[TnaBieHre U KPUCTATUTH3AIIHS.
43 VienbHast TEII0Ta MIaBICHUS bubmmorexa [JOK
8 ’ https://m.edsoo.ru/ff0c6708
CyO6numarnust
bubnuoreka [JOK

44
YpasHenue TeroBoro banasca https://m.edsoo.ru/ff0c6820
OnexTpu3anus Tea. JIEKTPUIECKUI

45 3apsia. JIBa BUIa DIEKTPUIECKUX bubmmorexa [JOK

PAA. A p https://m.edsoo.ru/ff0c6bcc
3apsI0B

46 [TpoBOTHUKY, TUATIEKTPUKH U bu6nunoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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MOJYIIPOBOIAHUKHU. 3aKoH COXpaHCHHUA
SJICKTPUYICCKOTO 3apsaia

B3aumoneiictBue 3aps10B. 3aKOH

https://m.edsoo.ru/ffOc6bcc

47 Kynona. Todeunslii anekTpudeckuit bubmmorexa LIOK
4 ' P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanps>kx€HHOCTB AIIEKTPUYECKOTO
nosist. [IpuHDMn cynepnosuuun bubnmnorexa [JOK
48 .
ANIEKTPUYECKUX Tosel. JInnnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cui anekTpocTaTH4ecKoro
49 nosist. [Torennman. PasHocth bubmmorexa [JOK
' ' https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[TpoBOAHHKY U TUIIIEKTPUKHU B
50 3J1peK OCTaTUYCCKOM Holee bubmmorexa [JOK
P ’ https://m.edso0.ru/ff0c7018
JwusnexTpudeckast IpOHUIIAEMOCTb
bubnmorexa [IOK
o1 OnekrpoémkocTh. KoHaencato
P A P https://m.edsoo.ru/ff0c7126
DnEeKTPOEMKOCTH IIIOCKOTO
52 KOHAEHCATOpa. DHEPIU 3apsHKEHHOTO bubmmorexa ITOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"
[IpuHIIMT AEHCTBUS Y IPUMEHEHUE
54 KOHJICHCATOPOB. DNEKTPOCTaTUUYECKAs
3alIUTa. 3a3eMIIEHUE
AIIEKTPOTIPUOOPOB
55 DIJIEKTPUYECKUH TOK, YCIOBHUS €T0

cyuiectBoBaHus. [I0CTOSAHHBIN TOK.


https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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Cuna toka. Hanpspkenue.
Conporusnenue. 3akon Oma Jist
y4acTKa [enu

[TocnenoBarenpHOE, TapasieaIbHOE,
CMEIIaHHOE COEAMHEHNE
npoBoAHUKOB. JlaboparopHas paboTa
«/3yueHune cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-JleHa

3axoH OMa a1 OJTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenne D/]C ucTouHnKa TOKa U
€ro BHYTPEHHET0 CONPOTUBIICHUS»

DIIeKTPOHHAs TPOBOIUMOCTD TBEPIIBIX
METAaJUIOB. 3aBHUCHUMOCTh
COTIPOTHUBJICHUS METAJIIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.
CBolcTBa 3JIEKTPOHHBIX ITyYKOB

0.5

0.5

bubnmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c7838

but6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

61

[TonynpoBOIHUKY, UX COOCTBEHHAS U
IIpUMECHas IpOBOAUMOCTh. CBoOICTBa
p—~n-nepexoa. I1osrynpoBoIHUKOBBIE
npudOpHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEKTPUUECKUN TOK B pacTBOPaxX U
paciuiaBax 3JeKTPOJIHUTOB.
DIEKTPOTUTHYECKAS TUCCOIHALISI.
DIIEeKTPOIH3

but6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba
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68

DJIEKTPUUYECKUM TOK B Ta3ax.
CaMOCTOSTENbLHBIN U
HECaMOCTOSITENIbHBIN pa3psa. MomaHusl.
IIna3ma

DnekTpuueckue mpruOopsl U
YCTPOMCTBA U UX MPAKTUUYECKOE
npuMmenenue. [IpaBuna TexHuKu
0€30MMacHOCTH

O6o0maromuii ypok
«ONEeKTPOIUHAMUKA»
KonTponbHas pabota no teme
«2nektpoctatuka. [locTosTHHBII
3NeKTprYecKuil ToK. Toku B
pa3IMYHBIX Cpeaax»

PesepBHelii ypok. KonTpoiabsHas
pabora no Teme "DneKTpoauHaMHKa"

PesepBHeIil ypok. O600mammui ypok
o temam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [{JOK
https://m.edsoo.ru/ff0c86fc

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c88be

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

bu6nunoreka [JOK
https://m.edsoo.ru/ffOc8f6c
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dwuzuka. 10 kmacc: yue6. [ obieodpaszoBar. Opranusaiiyii: 6a30BbIN U
yriyonenHsii ypoBuu / I'.4. Msikumes, b.b. byxosues, H.H. Cotckwuii; non
pen. H.A. [TapdentheBaoii. — 7-e uza. — M.: IIpocsemienne, 2020.

METOANYECKHNE MATEPHUAJIBI JIJIAA YYUTEJIS
®dwusuka. bazoseiit ypoBeHs. 10 kiace : MeToauueckoe mocodue / M. A.
[Terposa, B. B. Kyapssies. — M. : JIpoda, 2019. — 255, [1] ¢. : w1 —

(Poccuiickuii yueOHUK)

dwusuka. "Knaccuueckuii kype". Msikumes .51 u ap. (10-11) (ba3oBsii
/Y1y OJIeHHBIIA)

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://www.yaklass.ru/

https://resh.edu.ru

https://interneturok.ru
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