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INOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOLIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUM W TpeOOBaHUM K pe3yJbTaTaMm
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a rtakxe c yuy€toM ¢enepaibHONH pabouell MporpaMmbl BOCHUTAHUS U
KOHIENIMK TpernojaBaHus yueOHoro npeamera «®dusnka» B 00pa3zoBaTelbHBIX
OpraHU3aUAX Poccuiickon Oenepannu, peaNU3yIOIIUX OCHOBHBIC
oOpa3oBareNbHbIE MPOTPAMMBI.

Copepxanve mnporpamMmbl 1O (pU3MKE HaIpaBiIeHO Ha (opmupoBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 xiaccoB npu
o0yueHun ux (usruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ACSATEILHOCTHOIO
noaxoxaa. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
MJIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAaNpeIMETHBIM pPE3yJbTaTaM
oOydeHHusl, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTh peaNM3alMh MEXIPEIMETHBIX
CBs3el (DM3MKH C ECTEeCTBEHHO-HAYYHBIMH YYEOHbIMH TIpeaMeTamu. B Hel
OMPENENSAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3UKH HAa YPOBHE CPEJHEro OOILEro
oOpa3oBaHus, IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTanpeIMETHBIC, MpeIMETHbIC (Ha 6a30BOM ypOBHE).

[TporpamMma no ¢pu3MKe BKIIOYALT:

e INIAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca (U3MKKM Ha 0a30BOM YpOBHE, B

TOM YHCJIe TPEIMETHBIE PE3YJIbTAThI 110 ToJaM 00yUYeHHUS;

e coziepkaHue yueOHoro npeamMera «Ousuka» 1mo rogamMm oOydeHHs..

®du3rka Kak Hayka o HauOoree OOIIMX 3aKOHAX NPHUPOABI, BBICTyIAs B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxaromiemM Mupe. [1IKoJIbHBIN Kypc PU3NKK — CHCTEMOOOpa3yroNuii
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHbI
JeKaT B OCHOBE TIPOILIECCOB U SIBJICHUM, HM3y4aeMbIX XUMHUEH, OHWOJIOTHEH,
¢usnueckoit reorpadmeir w actpoHomuei. lcmonb3oBaHWE W aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep U pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B cdepe HSHEPreTUKH, TPaHCIOpTa, OCBOCHUS
KOCMOCA, IOJYYEHHUs HOBBIX MATEpUAJIOB C 3aJaHHBIMH CBOWCTBAMHM U JIPYTHX.
Wzydyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIad B (OPMHpPOBAHHE E€CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHME YMEHHMH NPUMEHSTH
Hay4HbIA METO/I MO3HAHMSI IPY BBITIOJIHEHUH UMH YU4E€OHBIX UCCIIEI0BAHUM.

B ocHOBy kypca ¢u3uku i1 ypOBHS CpeaHEro oOImiero oOpa3oBaHUs
NOJIOKEH pAX WAECH, KOTOpPbIE MOXHO paccMarpuBaTh KaK MIPUHLUIBL €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEMl KypcC SBISETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BceX pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes eenepanuzayuu. B cOOTBETCTBMM ¢ HeEW MaTepuan Kypca (Qumku
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Bengymum B Kypce sBIgeTcs
dbopMHupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanms mpeArnosiaraeT HCMOJb30BaHUE
I'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢u3ukn ¢ pa3BuTHeM OOIIECTBA, a TaKXe C  MHPOBO33PEHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTUYECKUMH MTPOOTIEMaMHU.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢usuku mpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKHX M TEXHOJOTUYECKUX MPHUIOKEHUN
U3YYEHHBIX TEOPUIN U 3aKOHOB.

Hoes osxonocusayuu peanusyercs TMOCPEACTBOM BBEACHUS DJIEMEHTOB
collepKaHMs, TOCBSIIEHHBIX OKOJOTUYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTMH, a TaKXKe OOCYXICHUS
po0JIeM palOHAIBHOTO MPUPOIONOIBE30BaHUS M SKOJIOTHUECKOH 0€30MacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaAMHU Kypca (PM3WKM Ha YpOBHE CpPEIHEro oOIIero
oOpa3oBanus sSBIAIOTCS (pusmyeckue Teopuu (popmMupoBaHHEe TPEACTABICHHUA O
CTPYKTYype MOCTpOCHHSI (GU3HUECKON TEOPHH, posid (PyHIaMEHTATIbHBIX 3aKOHOB H
MPUHIIMIIOB B COBPEMEHHBIX  TPEJACTABICHUAX O MPUPOJE, TIpaHHUIAX
IPUMEHUMOCTH TCOPUH, IS OIHUCAHUS €CTCCTBEHHO-HAYYHBIX SIBIICHUA W
IIPOIICCCOB).

CHUCTeMHO-IeSITETPHOCTHBIN TIOX0/ B Kypce (DM3UKH peamu3yeTcsi Mpexe
BCEro 3a CYET OpraHU3alMKU AKCIEPUMEHTAIBHOM JESTEIHHOCTU OOYYAIOIINXCS.
Jlns  6a3zoBOro ypoBHA Kypca (U3MKA — 23TO HCHOJb30BAHUE CHUCTEMBI
(GpOHTABLHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOIMMA CIUCOK YUCHUYECKHUX
IpPaKTUYECKUX padboT. BrljeneHne B ykazaHHOM TepedHe J1abDOopaTOPHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS ©  OICHKH, OCYIIECTBISICTCS  YYaCTHHUKAMU
00pa3oBaTENbHOIO Mpollecca UCXOAsl M3 OCOOEHHOCTEW IUIAHUPOBAHUS W
ocHalleHust kaOuHera @u3uku. Ilpu »>TOM obecneuynBaeTcsi OBJAJICHUE
0OyJaronMMuUCs yYMEHUSMU TPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HMCCIEIOBaHUS
3aBUCUMOCTEN (U3MYECKUX BEJIMYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
IPEJIOKCHHBIX TUITOTE3.

bonbiioe BHUMaHHME yAENSETCS PEIICHUIO PACYETHBIX M KAaueCTBEHHBIX
3amad. [Ipu 3TOM U1 pacdyE€THRIX 3a7a4 MPHOPUTETOM SIBIISFOTCS 3a7a4ydl C SIBHO
3aIaHHON (PU3UIECKON MOJICITBIO, TIO3BOJISIONINE MPUMEHATh U3yYEHHBIE 3aKOHBI



3aKOHOMEPHOCTH KaK M3 OJHOTO pasliefia Kypca, TaK U MUHTETpUpys 3HAHUS U3
pa3HbIX pasnenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaHMs HA
OOBsICHEHHE MPOTEeKaHUs (U3MUECKUX SBICHUH M TPOLECCOB B OKPYXKAIOIIEH
KHU3HU, TpeOyromme BbIOOpa (U3NYECKON MOAENH Ui CUTyallud MPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBuM ¢ TpeboBanusmMu DPI'OC COO k MarepuaibHO-
TEXHUUYECKOMY OOECIeUeHHI0 Yy4eOHOro Ipolecca 0a3oBBIM ypOBEHb Kypca
(bU3UKN HA YpPOBHE CpeaHEro o0Iero oopa3oBaHus JI0HKEH U3Y4aThCsl B YCIOBUSAX
MpeIMETHOr0 KaOuHeTa (PU3MKH WM B YCJIOBHSIX HHTETPUPOBAHHOIO KaOMHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (U3NKU TODKHO OBITH
HEoOXoaMMoe J1abopaTopHOe OO0OpyAOBaHWE ISl BBHITIOJIHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YUYCHHUECKUX MPAKTHUECKUX padOT U JEMOHCTPAIIOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pyJI0BaHHEe (QOPMHUPYETCSI B  COOTBETCTBUM C
OPUHIIMIIOM MUHUMAJIBHON JOCTaTOYHOCTH W 00EcleYrBaeT TMOCTAaHOBKY
MEPEYUCIICHHBIX B TMpOrpaMMe MO (HU3WKE KIIOUEBBIX JAEMOHCTpAlUd IS
UCCIICIOBAaHMSI  M3YYaeMbIX  SBJICHHA W  MPOIECCOB, OMIHUPUYCCKUX M
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHCHHM.

JlabopaTopHoe 00OpynOBaHHE IS YYCHHUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMILUIEKTOB M OOecredrBaeTcsl B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX oOOydJammuxcs. TemaTHueckne KOMIUICKTHI
7abopaTopHOTO O00OPYAOBAHMS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE€ IIU(PPOBBIX J1a0OpaTOPHUHi.

OCHOBHBIMHU LIENIAMH U3y4YeHUs (PU3UKU B 001IEM 00OPA30BAHUHU SBIIIOTCS:

e popMupoBaHMEe HHTEpEca M CTPEMJICHHA OOYYalOIIMXCS K HaydHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HMX MHTEIUIEKTyaIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEN;

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJ/E MO3HAaHUS U (HOpMUPOBAHHE
MCCJIEI0BATENLCKOTO0 OTHOIICHHUS K OKPYKAIOUIUM SIBIICHUSM;

 hopMHUpOBaHNE HAyYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3yuyeHUsI OCHOB
CTpOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e popMUpOBaHUE YMEHHH OOBSICHATH SBJICHUS C  HUCIOJIb30BAaHUEM
bu3MYecKuX 3HAaHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE MPEACTABICHUA O PO (PUUKU ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3TuX 1elield oOecrneunBaeTcsl peleHueM CIIeAyIoluX 3a1ay B

MpoIiecce u3ydeHus Kypca pu3nKu Ha YPOBHE CpeTHEero 00IIero 00pa3oBaHus:



e IPHOOPETEHNE CUCTEMBI 3HaHUM 00 00X (PUZUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpUAX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPO(U3HKHY;

e popMHupoBaHME yYMEHUI TNPUMEHATh TEOPETUYECKUE 3HAHUS UL
OoOBsICHEHUS] (PU3MYECKUX SBICHUM B NpUpPOAE M Uil TPHUHITHS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIICHHS pa3IMyYHbIX 3aJa4 C SBHO 3aJaHHON
¢u3znyecKkol MoneNblo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3aaHue (PU3NUECKON MOJIENH, aIeKBaTHOW YCIIOBUSIM 3a]1a4H;

e [IOHUMaHHE (PU3NUYECKMX OCHOB U IPHUHLMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, MX BIHMSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIaMU CaMOCTOSATEIbHOIO IUJIAHUPOBAHUS U TPOBEACHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHAIW3a W HUHTEpHpeTanuu HH(OopMaluu,
OnpeaeIeHUs] JOCTOBEPHOCTH MOJIYYEHHOIO PE3YJIbTaTa;

e CO3JJaHUE YCIIOBUM JIsI PAa3BUTHUS YMEHUU IPOEKTHO-HUCCIIEI0BATEIBCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha u3ydenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obpazoBanus orBogutcs: B 10 kimacce — 68 yacos (2 4aca B Henento). byaer
npoBeaeHo 63 ypoka , T.k. 23.02, 08.03, 03.05, 10.05 npa3aHUYHBIEC THH.

ITpennaraemelii B mnporpaMMe no (U3MKE IEpeueHb JIabOpaTOpPHBIX W

MPAKTHYECKUX PAa0OT SBISIETCS PEKOMEHIOBAaHHBIM, YYUTENb JejaeT BhIOOp
NPOBE/ICHUST JTA0OPATOPHBIX pPAa0OT M OIBITOB C YYETOM WHAMBHIYaIbHBIX
0COOEHHOCTEH 00yJarommxcs.

COJEPXKXAHME OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOIO NIO3HAHMUS

®dusnka — Hayka o mpupone. HaydHble METOIbI NMO3HAHMS OKPYKAKOLIETO
mupa. Ponp d3kcnepuMmeHTa M TEOpUHM B IIPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (PHU3UKE.

MonenupoBanue (U3MUECKUX SBICHHM M mporieccoB. HayuHble THIOTE3BI.
duzuyeckue 3aKOHbI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 MecTto ¢u3uku B (GOpMUPOBAHMU COBPEMEHHON HAyYHON KapTUHBI
MHPA, B IPAKTUYECKOU IEATENBHOCTH JIFOAEH.

Jlemoncmpayuu

AnanoroBble U IUGPOBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znea 2. Mexanuka



Tema 1. Kunemamuka

Mexannueckoe aABukeHHe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienue, cKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) H
YCKOPEHHUE MAaTEpUaJIbHOW TOYKHM, MX MPOEKIMU HA OCU CHCTEMBI KOOPIUHAT.
CiioxxeHue NnepeMeIIeHU U CII0KEHUE CKOPOCTEMN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE nBwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHUs, IyTHU U IEpEMENICHUs
MaTEepUAIBHOM TOYKH OT BPEMEHMU.

CBoOoaHOe azieHue. Y ckopeHue CBOOOJHOTO MaIeHUS.

KpuBonuneiinoe  nBuxeHue. J[BKEHHWE  MaTEpUAIBHOM  TOYKHA IO
OKPYHOCTH C IIOCTOSIHHOW IO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JINHENHAS
ckopocTb. [lepron u yactora obpamenus. LleHTpocTpeMuTeTbHOE YCKOPEHHE.

TexHn4eckrue YCTpOWCTBA U IPAKTUYECKOE NIPUMEHEHHE. CIUIOMETD,
JIBUKEHUE CHAPSJIOB, LICITHBIE U PEMEHHBIE MIEPEAAYU.

Jlemoncmpayuu

Mojenb cuctemMbl OTCUETA, UIUTIOCTPALXs KHHEMATUYECKUX XapPaAKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanue ABUKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenune yckopeHusi CBOOOIHOTO majaeHus. HampapieHue ckopocTu npu
JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LEJIbIO OINMPEACIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY NyTSAMH, IPOWJICHHBIMU TEJIOM 34
[I0CJICIOBATEIIbHBIE PABHBIE MIPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHne nBUKEHUS IApUKA B BA3KON KUJIKOCTH.

N3yuenune nBmkeHus Tena, OpoIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutensHOCcTH  l'anmnes.  Ilepseli  3axkoH  HbroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoit 3akon HproToHa
JUISL MaTEPUAIIbHON TOUKHU. Tpernit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cumiia Tspkectr. llepas kocmuueckas
CKOPOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEHUs U cuiia TpeHus nokosd. KoadduimenT tpenus.



Cuita conpoTUBIIEHUS PU IBUKEHUU TEJIA B KUIKOCTH UIIN Ta3e.
[TocTynarensHoE U BpalaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TENa.
MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpamieHus. Ilnedo cumbl. YcioBus

paBHOBECHS TBEPAOTO TEIA.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE IPUMEHEHUE: MOAIIUITHUKH,

JBU>KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBiieHue nHepLIUN.

CpaBHeHME Macc B3aMMOJEHCTBYIOIIUX TEIT.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT A€(OpMalIUu.
HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.
CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUSI U CKOJIbKEHUSI.
YcnoBust paBHOBECHS TBEPAOTO TeJia. Buabl paBHOBECHS.
Yuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol
N3ydenue nBm>xeHus OpycKa 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIMX B MPYXUHE U
pPE3MHOBOM 00pa3ziie, OT X aedopMaruu.

HccenenoBanne ycioBUM paBHOBECHsS TBEPAOTO Tela, HMEIOIIETO OCh
BpalIeHUsI.

Tema 3. 3aKkonvl coxpanenus 6 Mexanuke

NMnynsc MarepuasbHOM TOYKM (T€la), CUCTEMBl MATEpUAIBHBIX TOYEK.
MMIynbsC cuibl 1 U3MEHEHHME HMITyJbCa Teld. 3aKOH COXPAHEHUs HMMITYJIbCA.
PeakTnBHOE 1BHXKEHUE.

Pa6ota cuiibl. MOIIHOCTD CHITHI.

Kunerndeckass sHeprus MarepuaqpHOM TOuUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOW SHEPTUU.

[ToTrennmanbHas DHEPIHUS. [ToTennmansHas SHEPTHUs yHIpyro
nepopMUPOBaHHON  mpyxuHbl. [loTeHIManbHas 5SHeprus Tena  BOJIU3H
IIOBEPXHOCTHU 3EMIIH.

[ToreHunansHble W HeENOTEHUUalbHble  cuibl.  CBsi3p  paboOThI
HEMOTEHUUAIBHBIX CHJI C M3MEHEHHEM MEXaHUYECKON SHEPIHMH CHUCTEMBI Tell
3aKOH COXPAHECHUS MEXAHUYECKOU SHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHruYecKue yCTpONCTBA M INPAKTHYECKOE NPUMEHEHHUE: BOJOMET, KOIED,
IIPY’KWHHBIN TUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE NBMKEHMUE.

[lepexoa NOTEeHIHATBHON SHEPTUU B KHHETUYECKYIO U OOPATHO.



Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3yyeHue abCOMOTHO HEYTIPYTOIo yAapa ¢ HOMOIIBIO IBYX OJIMHAKOBBIX
HUTSHBIX MasSTHAKOB.

UccnenoBanue cBsi3u pabOTHI CHUJIBI C U3MEHEHHEM MEXAaHWYECKON SHEPTHH
TeJa Ha MPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyasipHasi (pu3uKa ¥ TEPMOJUHAMUKA

Tema 1. Ocnoebt MOIEKYAAPHO-KUHEMUYECKOU MeopUn

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Jduddysus. Xapakrep IBUXKEHUS U
B3aMMOJECHUCTBUS YaCTULl BewecTBa. MoJenu CTPOCHHS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJ U 00OBSICHEHUE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3mepsl MoJieKysl. KonnuectBo BemecTsa. [locTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temrmeparypa u €€ uzMmepenue. lllkana temmeparyp
Llenbcus.

Mognens wupeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJICKYJISIPHO-
KHHETHYECKOW TEOPUHU HJCANBHOrO raza. AOCOIIOTHAs TeMmrmeparypa Kak Mmepa
CpEIHEN KWHETHYECKOM SHEPIUM TEIUIOBOrO JBWXKEHUS uactul rasa. [llkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHUe MenaeneeBa—Kianeipona.
3akoH JlansToHa. M30mpomeccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE HM30MPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTtp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOIIME JMCKPETHOE CTpOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUH.

OnpiTel 10 AUGPYy3UN KUJTKOCTEH U Ta30B.

Mopenb GpOyHOBCKOIO ABUKEHUS.

Mogens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYyIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aNMOJECHUCTBUA.

Mogens, nuIrocTpupyronas pupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnbITel, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJICAIBHOTO Tasa,
M30MPOIIECCHI.

Yuenuueckuu skcnepumenm, 1abopamopusie pabomul

Onpenenenue Maccbl BO3/yXa B KJIACCHOM KOMHAaTE Ha OCHOBE M3MEPEHUI
00BbEMa KOMHATHI, TaBJICHUSI ¥ TEMIIEPATypPhl BO3TyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKY TapaMeTpaMU COCTOSIHUS Pa3pEKEHHOTO



rasa.

Tema 2. Ocnoevt mepmoounamuxku

TepmonunamMuueckas cucreMa. BHYTpeHHssI dHEprus TepMOAMHAMUYECKON
CUCTEMBI U clocoObl €€ u3mMeHeHus. KonmuectBo TemioTsl U padbota. BHyTpeHHsis
SHEPrus  OAHOATOMHOTO  WJACaJbHOrO  ra3za. Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHas TEIIOEMKOCTh BEIIECTBA.
KonuyecTBo TEMmaoThl IpH TEIIONEpeaye.

[lonsitue 006 aauabatHoM mporiecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumeHneHre TepBOTO 3aKOHA TEPMOJMHAMHKK K H3omporieccaMm. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepMomuHamuikd. HeoOpaTUMOCTh MpOIECCOB B MPUPO/IE.

TerutoBbie MamuHbL. [[pUHIMITEI AEHCTBUS TEILTOBBIX MAIIIUH.
[IpeoOpazoBanmsi HEPTUU B TEIUIOBBIX MammHaX. Koaddumument moae3Horo
nevctBua TteroBol mammuHbl. [ukn KapHo u ero koadduimeHT mnoje3Horo
JEUCTBUSL. DKOJIOTHUYECKUE MPOOIEMBbI TEMIOIHEPTETHKHY.

TexHruueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: JBUTATellb
BHYTPEHHEI0 CrOpaHusi, ObITOBON XOJIOAMIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEpPruM Tejla MPU COBEPIICHUH pPaOOThI: BBUIET
npoOKK W3 OYTBUIKM IOJ JEWCTBUEM CXKATOrO BO3/AyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUAECOIEMOHCTPALIMS).

M3MmeHeHre BHYTpEHHEN sHEpTruM (TeMIepaTyphl) Tella pu TeIIonepeaaye.

OneiT 1o anuabaTHOMY pacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Monenu mapoBoii TypOUHBI, ABUTATENs] BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TEINIOEMKOCTH.

Tema 3. Azpezammnbie cocmoanus eeuyecmea. Pazoevie nepexoont

[TapooOpa3oBanue U KoHjeHcalus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJbHASA BIAXHOCTh BO3Ayxa. HacellleHHbIM mnap. YaenbHas TeEIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIICHUSI OT 1aBJICHUSI.

Teépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnmaBienue u
KpUCTAIIM3aIus. Y IebHast TeryioTa riasneHus. CyOoaumarms.

VYpaBHeHUE TETIOBOIO OaaHca.

TexHuyeckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOIYyYEHHUS] COBPEMEHHBIX MaTE€pHaloOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX [TAPOB.

Kunenuve nmpu nOHMKEHHOM JIaBJIEHUU.



CriocoOb1 M3MepeHus BIAXKHOCTH.

Habmoaenne HarpeBaHus U IUIABJICHUS] KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpanust KpuCTalIoB.

Yuenuueckuu sxcnepumenm, 1abopamopusie padbomul

M3MepeHre OTHOCUTENBHOM BIIaXKHOCTH BO31yXa.

Pa3znen 4. DiekTpoauHaAMHUKA
Tema 1. dnekmpocmamuka
ONeKTpu3auusl Tel. OJEKTPUYECKU 3apsia. JBa BuAa 3IEKTPUUYECKUX
3apsinoB. [IpOBOIHMKH, OUAJIEKTPUKUA W TOMYNPOBOJHUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsia.
Bzaumopeiictue 3apsaoB. 3akoH KynoHna. ToueuHbIN 2JIEKTPUUECKUM 3apsil.
DnekTpuueckoe noje. Hanpspk€HHOCTE anekTpuyeckoro mnois. [Ipuamun

MEPIO3ULINN JJIEKTPUUECKUX TMoJer. JIMHNuM HanpssKEHHOCTH 3JIEKTPUYECKOTO
ITOJIA.

PaGora cunm  snekrpoctatndeckoro  mnons.  I[lorenuuman.  PasHocThb
MOTCHIMANIOB. [IpOBOAHWKM W JUANEKTPUKH B BJIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoémMkocTb. KonaeHncaTtop. DIEKTpOEMKOCTh MJIOCKOIO KOHAEHCATOPA.
DHeprus 3apsH>KEHHOTO KOHEHCAaTopa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, JJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE BJICKTPONprOOpoB,
KOHJIEHCATOp, KOMIMPOBAJIbHBIN anmnapar, CTpyWHbIN IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M NPUHIUIT AEUCTBHS AJIEKTPOMETPA.

B3anmoneiicTBre HaA3IEKTPU30BAHHBIX TEJ.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aLIUTA.

JIA3IIEKTPUKY B BIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH TUIOCKOTO KOHJEHCAaTopa OT IUIOUIAIU
IJIACTUH, PACCTOSIHUSA MEXKIY HUMU U TUIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsH>KEHHOTO KOHJIEHCATOoPa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomel

N3Mepenue anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannsiit 31exkmpuyeckuit mox. Toku 6 paziuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJOBUSA CYIIECTBOBAaHMS JJICKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma Jy1st ydacTKa IEIH.

DNEKTPUYECKOE COMPOTHUBJIEHUE. YJIEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBarenbHOE, MAPAILIEIBHOE, CMELIAHHOE COCIMHEHNE ITPOBOIHUKOB.

Pabora osnektpuueckoro Toka. 3akoH JDxoyms—Jlenuna. MoiHOCTb



AIEKTPUYECKOTO TOKA.
DNEeKTpOABMXKYLIAsl CUjla U BHYTPEHHEE CONTPOTHUBIICHUE HCTOYHHUKA TOKA.
3akoH Oma J171s OJIHOM (3aMKHYTOM ) aieKTpruueckoi nenu. KopoTkoe 3aMbIKaHUE.

OnexkTpoHHass  MPOBOAMMOCTb  TBEPABIX  METALUIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUSI METAJNIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKUid TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHasT W MNpUMECHas  IPOBOJAUMOCTH
noJynpoBoIHUKOB. CBoMcTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKHuid TOK B  pacTBOpax H©  paciuiaBaXx  3JIEKTPOJIMUTOB.
DNEKTPOIIUTAYECKAS] QUCCOLUALS. DIEKTPOIIU3.

OnexTpuyeckuid TOK B ra3ax. CaMOCTOSTENbHBI M HECAMOCTOSATEIIBHBIN
pa3psaa. Momuus. [1nazma.

TexHuuecKkue yCTpOHMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIEepMETp,
BOJIbTMETP, PEOCTaT, MCTOYHHKH TOKA, OJJIEKTpPOHArpeBaTeNIbHbIE MPHUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JHO/,
TEPMUCTOPBI U (POTOPE3UCTOPBI, OITYIPOBOJHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSKEHUS.

3aBUCUMOCTD COITPOTHUBJICHUSI HUJIMHIAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIAU TIOTIEPEYHOr0 CEUEHUS U MaTepuaia.

CMmenanHoe CoeIMHEHNE IPOBOJHUKOB.

[Ipsamoe wn3MepeHHe JIEKTPOABWXKYIIEeH CHibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCUMOCTh COITPOTHUBIICHHSI METAJJIOB OT TEMITEPATYPHI.

IIpoBOAMMOCTB AIEKTPOJIUTOB.

HckpoBoit paspsia v IpOBOAUMOCTE BO3yXa.

OnHOCTOPOHHSIS IPOBOAUMOCTD TUOAA.

Vuenuueckuu sxcnepumenm, 1abopamopsvie pabomul

N3yueHne CMEaHHOoro COeIMHEHMSI PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYIIEH CHIJIBI UCTOYHHWKA TOKAa W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

Habmonenue snekTpoiusa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCylIECTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nouwsimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SIBJICHWE, Hay4YHbIM (akT, rumnoresa, Quanyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelmieHue CHUCTEMbl ypaBHEHUM, JuHEHHas (QyHKIHMS,
napaboia, runepbosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,



BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B XKUBOUM mpupoje, nuddysus, ocmoc,
TEIJI000MEH JKMBBIX OPTaHU3MOB (BUIBI TEIUIOTIEPEIayu, TEIJIOBOEC PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOI IPUPOJE.

Xumusi: IUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHASI Macca, TEIUIOBbIE CBOMCTBA TBEP/BIX TEN, KUIKOCTEH U

ra3oB, JJIGKTPUUYECKHE CBOWCTBA METAJIOB, SJEKTPOJUTHYECKAS TUCCOIUAIINSA,
raJibBaHUKa.

T'eocpagpus: BnaxXHOCTh BO3TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeus: nipeoOpa3oBaHKUe JIBH)KCHUN C MCIOJIb30BAHHMEM MEXaHU3MOB,
y4€T TpEeHUsT B TEXHHUKE, IOJIIUITHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JABUTATEIb BHYTPECHHETO
cropaHus, apoBas TypOuHa, OBITOBOW XOJIOJAWJIBHHUK, KOHJAWIIMOHEP, TEXHOJIOTHH
TIOJIYYCHUSI COBPEMEHHBIX MaTepHalioB, B TOM UYHCJE HAHOMATepUajoB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE AJIEKTPOIPHUOOPOB,
KCEpOKC, CTpYHHBIN IPUHTED, AIIEKTPOHATPEBATEIHHBIC puoOOPHI,
AIEKTPOOCBETUTEIILHBIC MPUOOPHI, TaTbBaHHUKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpenmera «Du3nKay Ha YPOBHE CPETHErO OOIIero
oOpa3oBanusi (0a30BbIN YPOBEHB) JOJKHO OOECIIEUNUTH JOCTHIKEHUE CIICTYIOITIX
JUYHOCTHBIX, METAMPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro nmpeamera «Ou3nka» A0THKHbBI
OTpa)xkaTb TOTOBHOCTh M CIHOCOOHOCTh OOyYarolmuxcsi PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUEH JMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHUX  YOCXKICHHI, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACHIMPEHUE >KU3ZHEHHOTO
ONBITA M OMbITA JICSITEILHOCTH B MPOIIECCE pPeai3allii OCHOBHBIX HaIlPaBJICHUMN
BOCHIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaKaaHCKOro BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YyJaIONIerocs Kak akTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHIICKOTO OOIIECTBA;

MPUHATHE  TPATUIIMOHHBIX  OOIIEYETOBEUECKMX TyMAaHUCTUYECKUX M
JIEMOKPAaTHYECKUX LIECHHOCTEM;

FOTOBHOCTh BECTU COBMECTHYIO JEATEIBLHOCTh B MHTEpPECAX TI'PaXAaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEILHON OpraHu3alluu;

YMEHHUE B3aUMOJIEHCTBOBATH C COLIMAJIbHBIMU MUHCTUTYTaMU B COOTBETCTBUU C
X QYHKIUSMUA U Ha3HAYCHUEM;



TOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOM AESTENbHOCTH;

2) NaTPHMOTHYECKOT0 BOCIIUTAHMSA

c(hOopMUPOBAHHOCTD pOCCUICKON IPaXKIaHCKOMN UJEHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOUIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEATEIIBHOCTH YUYEHOTO;

OCO3HAHME JUYHOTO BKJIA/Ia B IOCTPOEHUE YCTOMYMBOrO OyaylIEro;

4) 3cTeTHYeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyuiero (Uu3n4ecKoi HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEpEC K Pa3nuyHbIM chepam NpoPecCHOHATbHON NEATEeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuiei npodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00J1acTH
(U3HUKHN HA MIPOTSKEHUU BCEH KU3HU;

6) ’K0J10rM4eCcKOro BOCIMTAHMS

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYyJIbTYpbl, OCO3HAHHE TIJ100aIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpooiiem;

IUTAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYIKAOIIEH Cpelie Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO PA3BUTUS YEJIOBEYECTBA;

pacIIMpeHre OmbITa ACSTENbHOCTH 3KOJIOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKOMN HAYKU;

OCO3HaHUE LIEHHOCTH HAay4YHOW JEATEIIBHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHHUsd  (U3MKKM  OCYIIECTBISATH IPOEKTHYHD M MCCIEA0BATEIbCKYIO
NEeATEIbHOCTh UHANBUAYAIBHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
ba3oBble Joruuyeckue 1elcTBUA:
CaMOCTOATENIbHO  (OpPMyJIHpOBaTh W aKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh LENU JEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX



TOCTHKCHHSI,

BBISIBJSITH  3aKOHOMEPHOCTH W TPOTHUBOPEYHMsI B pacCMaTpPUBACMbIX
(GU3NIECKUX SIBICHUSX;

pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ y4€TOM aHalM3a MMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JCATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIbTaTOB
TeJISIM, OTICHUBATh PUCKHU TIOCIIEACTBHIA JEATEIHHOCTH;

KOOPJIMHUPOBAaTh ¥  BBINIOJNHATH pabOTy B  YCIOBHSIX  peajbHOTO,
BUPTYJIBHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHUBaTh KPEATUBHOE MBINIJICHUE MIPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciieoBaTeIbCKUe 1eiCTBUSA:

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYEBBIMU MOHATUSIMHU U METOIaMU

bu3nYeCKOi HAYKH;

BJIa/I€Th HAaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHOM JESATEIbHOCTH
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY HOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUECKOTO COJEpKaHUs, MPUMEHEHHIO Pa3IMYHbIX
METO/IOB TIO3HAHUS;

BJaJE€Th BHUAAMM JESITEIBHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO W MPUMEHEHHIO B Pa3IUYHBIX YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX MPOECKTOB B 001aCTU (DU3HKHU;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3aj]audy,
BBIIBUTATh THUIOTE3y €€ pelIeHHs, HaXOAWTh apTyMEHTHI Ui JI0Ka3aTelbCTBa
CBOMX yTBEPXKIACHMIA, 3a]1aBaTh TApaMEeTPhl M KPUTESPUH PEIICHUS;

aHAJIM3UPOBaTh TMOJYYCHHBbIE B XOJE pEUICHHs 3aJaud pe3yjbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a7ayd B 0Opa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (PU3UKU;

JTaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

yMETb NEPEHOCUTh 3HaHUA MO (QU3UKE B MPAKTHUYECKYIO 001acThb
KU3HECSATEIIbHOCTH;

yYMETb MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIEC UCH, TIPE/jIaraTh OPUTHHAIBHBIE TOAXO/IbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unopmanuei:

BJIa/IETh HABBIKAMU MOJTy4YeHHs] MH(POpMALUU (PU3HYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIISCTBISTh IOWCK, aHAJN3,
CHUCTEMAaTH3alMI0 U WHTEPIpEeTAio WHOOPMAIUK Pa3IUYHBIX BUAOB U (OpM
IpeJICTaBICHMUS,

OIICHUBATH JIOCTOBEPHOCTh MH(OPMALIUK;

UCIIOJIb30BaTh  CPEJCTBA  MH(POPMAIMOHHBIX W  KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHI B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AILIMOHHBIX



3aa4 C COONIOJICHUEM TpeOOBaHUM APrOHOMHMKH, TEXHHKH OE30MMacHOCTH,
THTUEHBI, PECYPCOCOCPEKCHHS, TMPABOBBIX M  ITUYCCKUX HOPM, HOPM
nH()OPMAITMOHHOU 0€30T1TaCHOCTH;

CO3/1aBaTh TEKCThI (U3NYECKOTO COACPIKAHUS B pa3MyHbIX (opMaTax ¢
y4€TOM Ha3Ha4YCHUs MH()OPMAITUK U 1CJICBOH ayJMTOPUH, BEIOUPAs ONTHMATIbHYIO
(dbopMy MpeICTaBICHUS U BU3YaTH3aIIHH.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eHCTBHS:

OCYIIECTBIISITh  OOIIEHWE Ha ypokax (U3UKK W BO BHE-YPOUHOH
TeSTETHPHOCTH;PACIIO3HABATh MPEANOCHUIKA KOH(MIUKTHBIX CUTyallMil U CMSATYATh
KOH()JIMKTBI;

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOK TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEACTB;

IMOHUMAaTh W KMCHOJIB30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUILYAIbHOU
paboTHI;

BBHIOMpaTh TEMAaTUKy U METOAbl COBMECTHBIX JEHUCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YJICHA KOJUIEKTUBA,

IIPUHUMATh LEJIM  COBMECTHOM  JEATEIIbHOCTH, OPraHW30BBIBaTH U
KOOPAWHUPOBATH JIEMCTBUS IO €€ NOCTMIKEHUIO: COCTABJIATh IUJIaH JCWCTBUU,
pacrpenensiTbh pojid C Y4E€TOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHO pabOThI;

OLICHUBATh KauyeCTBO CBOErO BKJIAJa M KaXJOrO0 YYaCTHUKA KOMAaHIbl B
o01uii pe3ynbTar Mo pazpaboTaHHBIM KPUTEPHSIM;

npejaraTb HOBBIE MPOEKTHI, OIECHWBATh HAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIITh TO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIE YueOHbIE AelicTBUSA
Camoopranusanmus:

CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATENBHYIO JESATEIBHOCTh B 00JIACTH
GU3MKN W acTPOHOMHH, BBISBISTH TMPOOJIEMBI, CTaBUTh M (QOPMYIUPOBATH
COOCTBEHHEIC 3aa4H;

CaMOCTOSITENIbHO COCTAaBJISATh IUIAH PEIICHUS PAcUYETHBIX M KaueCTBEHHBIX
3aj1a4, IJIaH BBIMOJTHEHUS MPAKTUIECKONW paboThl ¢ yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEANOYTECHUH;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacimpsaTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHHIA;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBAaTh €ro, OpaTth Ha cels
OTBETCTBEHHOCTb 3a pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00JIacTH



(buU3KKH, TOCTOSHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KyJIbTYpPHBII YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJIEKT:
JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;
BJaJeTh HABbIKAMU  TIO3HABATEeNbHOM  pediekcuu Kak  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX IIPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHHIA;

UCIIOJIB30BaTh MPUEMBI pedIIeKCHH NIJIsi OIICHKU CHUTYyaIllH, BRIOOpAa BEPHOTO
pEIICHMS;

YMETh OILICHWBAaTh PUCKH M CBOCBPEMEHHO MPUHUMAThH PEIICHUS MO WX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI W apPTyYMEHTHI JAPYTHX TMPU aHAINU3E pPe3yIbTaTOB
NeSATeTLHOCTH,

IPUHUMATH ce0s1, TOHUMAasi CBOU HEJTOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX TPHU aHAJIU3€ PE3yIhTaTOB
NeSATeTLHOCTH,

IPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OMIHOKH.

B mporiecce mocTmkeHUsT TUYHOCTHBIX PE3YJIBTATOB OCBOCHHSI MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEeAHEro oOIero o0pa3oBaHUs y OOyYaromuXxcs
COBEPIIICHCTBYETCS AYMOIIMOHATBHBIN WHTEJJICKT, MPEeIOoJIararoIniA
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUJICTh HANPABIIECHUS Pa3BUTHS COOCTBEHHOW IMOIIMOHATILHOU cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
HYMOIMOHAIEHBIM U3MEHEHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTpEeMJICHHE K JTOCTIXKCHUIO 1N U
yCIIeXy, ONTHMHU3M, WHHUIIMATHUBHOCTh, YMEHHE NEHWCTBOBATH HCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIECH CITOCOOHOCTh MOHUMATh AMOIIMOHATLHOE COCTOSTHUE
IpYTUX, YYUTBIBATh €r0 TPH OCYIIECTBICHUH OOMICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAIOIINX CTIOCOOHOCTH BHICTPAUBATh OTHOIICHHSI
C IPYTHMH JIFOJIbMH, 3a00THTHCS, TIPOSIBIISITE MHTEPEC U pa3pemiaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI
K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPAXXaTh C(HOPMHUPOBAHHOCTD y OOYUAIOLIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (HU3UKU B (HOPMHPOBAHHUU
COBPEMEHHOM Hay4YHON KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOM TEXHHUKU U



TEXHOJIOTHH, B IPAKTUYECKOU ESTENBHOCTH JIFOAEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (U3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, HHEpIMalbHas CUCTeMa OTCcuéTa, abCOJIFOTHO TBEPIOE TEIIO,
WJICATbHBIN a3, MOJEIHN CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUH 3apsij] MpU pErIeHNH (PU3MIECKIX 3a]1a4;

pacro3HaBaTh (U3HUECKHUE SBICHUS (IIPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpUH CTPOCHUSI BEIIECTBA U
AJEKTPOJAVMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MNPSIMOJUHEHHOE
JBI)KCHUE, CBOOOJHOE TMajJeHUEe TeJ, JBHXKEHHWE II0 OKPYKHOCTH, WHEPIIHS,
B3aumojeicTBue e, Auddy3usi, OPOYHOBCKOE ABMKEHUE, CTPOCHUE KUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bhEMA TN MPU HarpeBaHUU (OXJIAXKICHHH ), TETIJIOBOE
paBHOBECHE, HMCHAPEHHUE, KOHACHCAIMS, IUIABJICHHUE, KPUCTAJUIM3alUs, KUIIEHUE,
BJIQYKHOCTbh BO3/lyXa, MOBBIIIICHUE JIAaBJICHUS ra3a MpU €ro HarpeBaHUMU B 3aKPHITOM
cocyle, CBSI3b MEXAY MapaMeTpaMHd COCTOSIHMSI Ta3a B  M30IPOLECCax,
3JIEKTpHU3aIis TEJ, B3aUMOJICCTBHUE 3apsI0B;

OMHUCHIBATh MEXAHUYECKOE JIBMIKEHHE, HUCMOJIb3ys (DU3UUYECKHUE BEIMYMUHBI:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJa, CHIIa,
UMIYJIbC TeJla, KHHETUYECKasi SHEPrus, MOTECHUHUAIbHAS SHEPIrUsl, MEXaHU4YeCKas
paboTa, MeXaHWYECKas MOIIHOCTh;, IIPH OIHUCAHWHM IPABHUIBHO TPAKTOBATH
(bU3UYECKUI CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYECHUS W EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUUHY C APYTUMU
BEJIMYNHAMU;

ONMUCHIBATh M3YyYECHHBIE TEIJIOBBIE CBOWCTBA TEI M TEIUJIOBBIE SIBICHUS,
UCTIONIb3YsT (M3MYECKHME BEIMYWHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KHMHETUYECKasi SHEPrUsl XaOTUUYECKOTO JIBMXKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHsISI JHEprus, padboTa rasa,
KO3(pPUIIMEHT TMOJIe3HOTO JCHCTBHUS TEIJIOBOTO JBUTATENsl; IPU ONMUCAHUU
IMPaBUWJIBHO TPaKTOBaTh (DM3WYSCKHUH CMBICI MCIOJB3YEMBIX BEJIMYUH, HX
0003HAaYEHUS © CJAWHHUIIBI, HAXOJUTh (OPMYJIBI, CBS3BIBAIOIIUE JAaHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMU BEJTUUUHAM;

ONMCHIBATh N3YUYEHHBIC IEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUEC
sIBJICHUS (TIPOLIECCHI), UCTIONb3Ysl (PU3NUECKUE BEIUYUHBI: DJICKTPUUYCCKUM 3apsij,
3JIEKTPUYECKOE T10JIe, HANPSKEHHOCTD IM0JI, MOTEHIIMA, Pa3HOCTh MOTECHIIMAJIOB;
IpU  OINMCAHWHM IIPABUJIBHO TPAKTOBAaTh (DU3UYCCKUH CMBICT HCIIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAUEHUS] W EIUHUILIBI, YKa3biBaThb (DOPMYJIbI, CBSI3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO0 BEJTUYUHY C IPYTUMU BEJIMUNHAMU;

aHAJM3UPOBaTh (PU3UYECKHUE TPOIIECCHI M SBJICHUS, UCIOJB3Ys (U3NIECKUE
3aKOHBI Y TIPUHIMIBL: 3aKOH BceMHUpHOTo TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAHCHUS MEXAHWYECKOW OJHEPruu, 3aKOH COXPaHEHWs HUMIYJIbCa,
NPUHLUN CYNEPHO3ULUA CHUJI, TPUHIUI PaBHOMNPABUS HWHEPIUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KMHETHYECKYI0 TEOPUI0 CTPOCHMSI BEIIECTBA, T'a30BBIE
3aKOHBI, CBA3b CPEAHEN KMHETHYECKON SHEPTUU TEIJIOBOIO JBMKEHUS MOJICKYH C



aOCOJIIOTHOM TeMmepaTypou, MepBblid 3aKOH TEPMOIUHAMUKH, 3aKOH COXpPaHEHUs
ANEKTPUUYECKOTO 3apsiaa, 3aKkoH KylloHa, mpyu 3TOM pa3inyarh CIOBECHYIO

(bOpMyIHpPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHE W YCJIOBUSA (TpaHMIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMINBI JEHCTBUS MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS MX O€30MacCHOr0 MCIOJb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBIMOJHATh HKCIEPUMEHThl MO MCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH, MPH 3TOM
dbopmynupoBath TpoOiemMy/3agady U TUIOTE3Y YYEOHOTOo  IKCIIEPUMEHTa,
coOUpaTh YCTaHOBKY U3 MNPEIJIOKEHHOTO0 00O0pYyIOBaHMS, MPOBOAUTH OMNbBIT U
(bopMynHpOBaTH BHIBOJIBI,

OCYUIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3HUECKUX BETUYUH, MIPU
ATOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMS] W HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPENIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMHU  BEIMYMHAMHU  C
MCIIOJIb30BaHUEM MPSAMBIX H3MEPEHM, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(GuKcHpoBaTh pPe3yibTaThl IMOJYYCHHON 3aBUCHUMOCTH (PU3UYECKUX BEIUYUH B
BU/JIe TaOJIUIL U TpadUKOB, 1€TaTh BEIBOBI IO PE3YJIbTATAM MCCIIEIOBAHUS;

coOro/1aTh MpaBuiia 6€30MacHOr0 TpyJa MpPU MPOBEIECHUU MCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESTENIbHOCTH C KCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
000pyI0BaHUS;

pemiaTh pacu€THble 3aJauyd C SIBHO 3aJaHHON (DU3MYECKOM MOJENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a]1a4u
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3UUECKHE BETUUYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pelleHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
MOJIy4eHHOTO 3HAYeHUS (PU3NUECKON BEJIMUUHBI,

periaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C ONOpOd Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nYecKue BICHUS;

UCIIOJIb30BaTh ~ MPU  pEIIEHUH  y4eOHbIX  3a7a4  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJOTUU JIJISl TIOWCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS YYeOHOW W HAyYHO-TIOMYJISIPHON WHGOPMAINH, MOTYyYEeHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOJTydaeMyto HH(pOopMaIuio;

IPUBOIUTH TIPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOMIET0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM JKU3HU
i obecriedeHusi 0€30MacHOCTH MpU OOpallleHuU C MPUOOpPaMU U TEXHUYECKUMU



yCTPOMCTBAMH, AJI1 COXPAHEHHUS 310POBbs U COOIIOAEHNS HOPM DKOJIOTHYECKOTO MOBEECHUS B OKPYKaIOILEH Cpele;

paboTaTh B TpyNIE C BBIOJHEHUEM PA3IUYHBIX COIUANBHBIX POJIEH, INIaHUPOBATh PadOTy TPYIIbI, PAMOHATIHHO
pacnpenenaTb 00s13aHHOCTH U TUIAHMPOBATh NEATEIbHOCTh B HECTAHAAPTHBIX CUTYaIMsAX, aJIEKBATHO OLICHWBATH BKJIAJl
Ka)KI0r0 U3 yYaCTHUKOB IPYIIIIBI B PELICHUE pacCCMaTPUBAEMO MTPOOIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo uacos JJIeKTPOHHbIE
HaumeHoBaHUe pa3aesioB U TeM (mudposbie)
Ne i/ Kontpoabubie | IIpakruueckue
NMPOrpamMmmabl Bcero oOpa3oBartejibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®PUBUKA U METO/IbI HAYUYHOI'O ITIO3HAHUA
Bbubnuoreka [HOK
1.1 ®du3nKa U METOAbl HAYYHOTO MMO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorera LHOK
https://m.edsoo.ru/7f41bf72
29 Jnnamuka 7 Bbubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHUs B MEXaHUKE 6 1 1 bubsmorera LIOK
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Pa3znen 3. MOJIEKYJIAPHASL ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOM 9 | bubnuoreka HOK
' Teopuu https://m.edsoo.ru/7f41bf72
bub6nuoreka IJOK
3.2 O 10 1
CHOBEL TCPMOANHANIIKH 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

33 ArperaTHble COCTOSIHUS BEIIIECTBA. 5 bubnuoreka HOK
' ®a30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Pa3nen 4. DJIEKTPOJANHAMUKA
Bbubnunoreka [IOK
4.1 C) 10
HCKTPOCTATIIA https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 37€KTpUUECKU TOK. TOKH B 12 bubnuoreka HOK
' pa3NUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Utoro no pazaeny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 63



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUJIACC
KoauuecTBO 4acos JeKTpPOHHBIE MU(PpPOBLIE
Ne Tevin v Jdata usydenust o0pa3zoBaTe/bHbIE
n/n P Bcero Kp | TP pecypchl
du3nKa — HayKa O IPUPOJIE. 01.09
bub6 OK
1 Hayunbie MeTOABI TO3HAHUS 1 nbnnotexa 11
OKpYKAIOWIEr0 MHpa https://m.edsoo.ru/ff0c32e2
KPYKaIIero MU
Ponb u mecto ¢pusuxu B 05.09
) (hopMUPOBaHNU COBpEMEHHON | bubnnorexa [JOK
HAy4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAaKTUYECKON AeSTeTbHOCTH JIIoAeH
MexaHn4ueckoe OBUKEHHE. 08.09
3 OTHOCUTENBLHOCTh MEXaHUYECKOTO | bubnuoreka [{OK
nBrkeHus. [lepeMenieHue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMepHOE TipsiMoONIHEHHOE 1 12.09 bubmmoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE TPAMOIMHENHOE 1 15.09 bubmmoreka HOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢
6 CroOoaHOE TafieHue. Y CKOpeHue 1 19.09 bub6mmoreka [JOK
CBOOOTHOTO MaJCHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe TBUKEHUE. 22.09 Bu6 OK
7 JBm>keHne mMaTepuaabHON TOYKH IO 1 nomHotexa Il
https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Ipunnun orHocutensHocT [anmmes. 1 26.09 bubmmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

29.09

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Tpuniun 03.10
9 cyneprno3uinuu cui. Bropoii 3akoH bubmorexa IOK
yuep . ' p . https://m.edsoo.ru/ff0c3bes
HrroToHa myist MaTepuaabHOM TOUKA
10 Tpertuii 3akon HetoToHa 1151 06.10 bub6mmoreka [JOK
MaTepUaTbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro TsaroteHus. Cuia 10.10
11 TspkecTu. [lepBast kocMuueckas bubmorexa IOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
D Cuna ynpyroctu. 3akoH ['yka. Bec 13.10 bub6mmoreka HOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdurment tpenwus. 17.10
13 C P b P bubnuoreka [IOK
Wja COMPOTUBIICHUS TPU JBUKEHUHU
P pu A https://m.edsoo.ru/ff0c3f76
Tena B JKUAKOCTH WUIIH ra3e
[TocTymnarensHOE U BpamiaTeabHOe 20.10
14 JIBIKEHWE a0COJTIOTHO TBEPIOTO Tena. bubnuoreka [{OK
MowmeHnTt cuisl. [1nedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TENa
Nmnynsc MaTepruaibHONW TOUKH, 24.10
15 CHUCTEMBbI MaTepPHUaJIbHBIX TOYEK. bubnnorexa [JOK
Nmmynsc cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTuBHOE NBMKEHUE
PaGoTta 1 MOIITHOCTB CHITHL. 27.10
16 Kunerndeckas sHeprusi MaTepuaibHONR bubmmoreka HOK
Touku. Teopema 00 U3BMEHEHUN https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW IHEPTrUuun
17 IToTenuunanbHas HEPTUSL. 07.11 bubnuoreka [{OK



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

[TorennmanbHas YHEPTUS YIPYTO
ne(opMUPOBAHHON MPYKUHBI.
[TorennuanbHas sHeprus Teaa BOIU3U
MMOBEPXHOCTH 3eMIIH

10.11

https://m.edsoo.ru/ff0c461a

18

[ToTeHIMaNbHBIC ¥ HETIOTEHIHAIBEHBIE
cuibl. CBsi3b pabOTHI
HETMOTEHIIUATbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOU YHEPTUU CUCTEMBI TEII.
3aK0H COXpaHEHUs MEXaHUYECKOU
SHEPTUU

14.11

bubnuoreka [{OK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTopnas pabora
«MccnenoBanue cBsi3M pabOTHI CHIIBI C
W3MEHEHHEM MEXaHUYECKOM SHeprun
TeJa Ha MPUMepe PacTsHKEHUS
PE3HHOBOTO KTyTa»

17.11

20

KonTponpHas pabora mo teme
«Kunemaruka. J/[nnamuka. 3aKOoHBI
COXpaHEHUsSI B MEXaAHUKEY

21.11

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

21

OCHOBHBIE TOJIOKEHUSI MOJICKYIISIPHO-
KHHETHYECKOi Teopun. bpoyHoBCKOE
nerkeHue. Jduddyzus

24.11

butmuoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUS U
B3aMMOJICMCTBHUS YaCTHI] BEIIECTBA.
Mopenu cTpOeHUs Ta30B, KUIAKOCTEH
U TBEPIBIX TEII

28.11

23

Macca monekyin. KonuuectBo
BemecTna. [locrosiHHas ABorasipo

01.12

24

TemoBoe paBHOBecue. Temmneparypa

05.12



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

u e€ uzMmepenue. llkana temneparyp

Ienbcus
’5 Nneansuwiii Taz B MKT. OcHOBHOE 08.12 bubmmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AbcouoTHas TeMIiepatypa Kak Mepa 12.12
26 cpeaHell KHHETUYeCKON SHEepruu bubnuoreka [{OK
JIBUKEHUS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneiipona
27 3akoH /laapToHa. ["a30BBIC 3aKOHBI 15.12
JlaGopaTopnas pabora 19.12
)3 «HccnenoBanue 3aBUCUMOCTH MEXITY
napaMeTpamH COCTOSTHUS
pa3peKEHHOTO ra3a
9 H3zomnporieccsl B uaeaaIbHOM Ta3e U UX 22.12 butmuorexka LIOK
rpadugeckoe mpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
BryTpenHss sHEprus 26.12
TEPMOJIMHAMHUYECKONU CUCTEMBI U
30 crocoObl e€ m3MeHenus. Konmnuectso bubnuoreka [{OK
TEIIOTHl U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO HJI€aTbHOTO
rasza
31 B 09.01.2024 bubnuoreka [{OK
U/JIbI TEIUTONepeiaun
A pex https://m.edsoo.ru/ff0c5¢36
VY nenbHasi TEIUIOEMKOCTH BEIIECTBA. 12.01
bubnunoreka [IOK
32 KonuuecTBo TenioThl npu
. https://m.edsoo.ru/ff0c5¢36
Terionepenavye. AauabaTHbIA MPOLECcC
13 [IepBblii 3aKOH TEPMOJIMHAMHUKH U €TO 16.01 bubmmoreka HOK

NpUMCHCHHEC K U30IIpOoLeCCaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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HeoOpaTtumocTs mporeccoB B

19.01

34 npupoje. Bropoii 3akon bubmorexa IOK
prpose. p https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU

35 ITpunmnun nevicteus u KI1J{ TemnoBoit 23.01 bubmmoreka [JOK
MaIIWHBI https://m.edsoo.ru/ff0c600a

36 [wukn Kapuo u ero KITJ] 26.01

17 DKOJOTHYECKHE TTPOOIIEMBI 30.01
TETUIOPHEPT e THKH

13 O6oOmaronuii ypok «MoJtekynspHas 02.02 bubmmoreka [JOK
¢dbuzuka. OCHOBBI TEPMOIMHAMHUKHN) https://m.edsoo.ru/ff0c6938
Kontponbnas pabora no teme 06.02

39 «MonekynsipHast ¢puznuka. OCHOBBI Brtanorexa [JOK

YBP ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMHUKW»

40 [TapoobpazoBaHue 1 KOHICHCAIIHS. 09.02 bub6nmoreka HOK
Hcnapenune u Kunenume https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS M OTHOCHTEIIbHAS 13.02

41 BIIAJKHOCTH BO3/1yXa. HackIieHHbIH bubmorexa HOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
map
Teépnoe teno. Kpucrammmueckue u 16.02

4 amop@HsbIe Tena. AHU30TPONHUS bubmmoreka HOK
CBOMCTB KpucTaLIOB. XKugkue https://m.edsoo.ru/ff0c65f0
Kkpuctaiuibl. CoBpeMEHHbIE MaTepHalibl
[InaBnenue u KpucTaLIU3aALUA. 20.02

43 VYnenpHas TemsoTa IJIaBICHUS bubanoreta OK

8 ’ https://m.edso0.ru/ff0c6708
Cy6mumarust
27.02
44 VYpaBHeHHE TEIJIOBOro OajaHca bubmorexa IOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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DneKTpu3aIus Tea. DIeKTPUIECKUMA

01.03

bubnunoreka [IOK

45 .
3apsL. Jpa BHIA S1CKTPHUCCKUX https://m.edsoo.ru/ff0c6bcc
3aps0B
[IpoBOIHMKH, TUDIIEKTPUKHU U 05.03 Eu6 OK
46 MOJIYITPOBOTHUKH. 3aKOH COXPaHEHUS nbsmorera 1
https://m.edsoo.ru/ff0c6bec
NEKTPUYECKOTO 3apsa
Bzaumopeiictue 3apsgoB. 3aKoH 12.03 Bu6 OK
47 Kynona. ToueuHslli 351€eKTpUYECKHANA nommotexa I
https://m.edsoo.ru/ff0c6ced
3apsn
Hanps>k€HHOCTB 2JIEKTPHYECKOTO 15.03
43 nons. [Ipuanun cynepno3unuu bubnnorexa [JOK
3JIEKTPUYECKUX MOJIEN. JIMHUM https://m.edsoo.ru/ff0c6df2
HAIpsKEHHOCTH
Pabota cui anekTpocTaTH4ecKoro 19.03 Eu6 OK
49 nons. [Torenuuan. Paznocts noumoreka Il
https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[IpoBOTHMKH U TUAIIEKTPUKH B 22.03 Eu6 OK
50 BIIEKTPOCTATUUECKOM TOJIE. nommotexa I
https://m.edsoo.ru/ff0c7018
JuznexTpuyeckas MPOHUIIAEMOCTb
51 OnexrpoémkocTts. Konaencarop 02.04 bubnuoreka IIOK
OIeKTPOEMKOCTH TIOCKOTO https://m.edsoo.ru/ff0c7126
KOHJIEHCAaTOpa. DHEPrusl 3apsHKEHHOTO
KOHJIEHCaTopa
JlaboparopHnas pabota "M3mepenne 05.04 Bu6 OK
52 3JEKTPOEMKOCTH KOHAeHcaTopa" nbsmorera [
https://m.edsoo.ru/ff0c72¢0
53 [IpuHIMDT KENUCTBHUS U TIPUMEHEHUE 09.04
KOHJICHCATOPOB, KOMUPOBAJILHOTO
anmnapara, CTpyHHOTro NMpUHTEpa.
54 DIIEKTPUYECKUN TOK, YCIIOBUS €0 12.04

cylecTBOBaHUSA. [I0CTOSHHBIN TOK.
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Cuna Toka. Hampsixenue.
ComnpoTtusnenue. 3akon Oma st
y4acTKa Ienn

55

[TocnenoBarenbHOE, TapaUIEIBHOE,
CMEIIaHHOE COCIMHCHHE
MpoBOTHUKOB. JlabopaTtopHas padota

«/3ydeHne cMEIIaHHOTO COSAMHEHHUSI
PE3UCTOPOBY

16.04

bubnunoreka [IOK
https://m.edsoo.ru/ff0c7410

56

PaboTa 1 MOIITHOCTH 3JIEKTPUUYECKOTO
Toka. 3akoH [[xoynsa-Jlenna

19.04

bubnunoreka [IOK
https://m.edsoo.ru/ff0c7838

57

3akod Oma 11 oJTHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambIkanue. JlaboparopHas padora
«3mepenune DJIC ncrtouyHuka Toka u
€r0 BHYTPEHHETO COIPOTHBICHHS»

23.04

bubnunoreka [IOK
https://m.edsoo.ru/ff0c7ae0

58

DJEeKTpOHHAsT MPOBOAMMOCTH TBEPIIBIX
METaJUIOB. 3aBUCUMOCTD
COTIPOTHUBIICHUS] METAJJIOB OT

TeMieparypbl. CBEpXIpOBOIUMOCTD

26.04

59

DJIEKTPUUYECKUN TOK B BaKyyMe.
CBOMCTBa 3JIEKTPOHHBIX ITyYKOB

30.04

60

[TomynpoBOJHHUKH, UX COOCTBEHHAs U

MpUMecHasi MpoBoAUMOCTh. CBOMCTBA
p—n-niepexona. IloxynpoBogHUKOBBIE
prOOpPbI

07.05

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

61

DneKTpUYecKuil TOK B paCTBOPAX U
paciuiaBax 3JIEKTPOJIUTOB.
DNEeKTPOIUTHIECKAsT JHCCOINALIHSL.
DJIEKTPOJIN3

14.05

butmuoreka LIOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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62 DIIEKTPUYECKUM TOK B Trazax.
CaMOCTOSITENbHBIN U
HECaMOCTOSTENBHBIN pa3psa. MomHusl.
IInazma

17.05

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

KonTponpHas pabora mo teme

62 «Qnekrpocratuka. [locTossHHBIN
3IIEKTPUUECKHM TOK. TOKH Bpa3IMIHBIX

cpeaax»

21.05

PezeprubIil ypok. O600MIar0Mui ypok

63 no temam 10 kiacca

24.05

butmuoreka LIOK
https://m.edsoo.ru/ff0c86fc

OBLIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME 63



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYUEHUKA
» dmsuka, 10 krace/ KacesinoB B.A., O61iecTBO ¢ OrpaHUYeHHOM

0TBeTCTBEHHOCTHIO «[IPODAY; AktinonepHoe o01iecTBo «3narenbcTBo
«IIpocseieHue»

» ®usuka, 11 knacc/ KacksnoB B.A., O6111ecTBO ¢ OrpaHMYEHHOM
0TBeTCTBEHHOCTHIO « [ [IPODA»; AkuinonepHoe oduiecTBo «M3mareabcTBo
«IIpocsereHue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
[Iporpamma kypca ¢pusuku 1y 10—11 kiacco. ba3oBslif ypoBeHs (aBTop B.
A. KacbsiHOB)

YMK «®Pwusuka. 10 knacc. ba3oBblil ypOBEHb)

1. ®usuka. 10 knacc. ba3zoBblil ypoBeHb. YUeOHUK C 3JIIEKTPOHHBIM
npwioxenueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 10 knacc. ba3oBsiil ypoBeHb. MeToauueckoe nocodue (aBTop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. bazoBsiit ypoBens. TeTpanb Asis 1abopaTOPHBIX
pab6ort (aBTopsl B. A. Kacesinos, B. A. Koposun).

4. ®wnsuka. 10—11 kiaccel. bazoBblil ypoBeHb. KoMIekT TeTpaneit ais
KOHTpPOJIbHBIX paOoT (aBTop B. A. KacksaHOB)
5. ®@usuka. 10 knacc. JluakTuueckue KapTouku-3aaanus (aBTopel M. A.
VYmakos, K. M. Ymakos).
YMK «®Pu3zuka. 11 knacc. ba3oBbiil ypOBEHb)
1. u3uka. 11 kiacc. ba3oBeiil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxeHueM (aBTop B. A. KacesHOB).
2. ®usuka. 11 kmacc. ba3zoBslii ypoBeHb. Metoanueckoe nocobue (aBrop B.
A. KacpsaHOB).
3. ®usuka. 10—11 xmaccel. ba3oBelit ypoBeHb. TeTpaib /i 1a00paTOPHBIX
pab6ort (aBTopsl B. A. KacesnoB, B. A. Koposun).
4. ®usuka. 10—11 kmaccel. ba3zoblid ypoBeHb. KOMIIIEKT TETpaaen ajs
KOHTpOJIbHBIX padoT (aBTophl B. A. Kacesanog, 1. B. UrpsiioB).
5. ®usuka. 11 knace. unakTudaeckue KapTouku-3aaanus (aBTopsl M. A.
VYmakog, K. M. Yiiakos).
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
1 http://nsportal.ru - counanbHas ceTb pabOTHUKOB 00pa30BaHUSI.
2 http://markx.narod.ru/pic/ - pu3suka B mKoe.
3 http://festival.1september.ru/articles/ - pecTrBanb nemarornyecKux uaen
«OTKpPBITBIN YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - caltT 111 yuureneil pU3UKU U UX YICHUKOB.
5 http://www.physics.ru/ - MaTepuabl o Gu3MKe.

6 www . ege .edu.ru - unopmarmonHsii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas kosutekius [{OPoB


http://www.fizika.ru/
http://www.physics.ru/
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