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INOACHUTEJIBHASA 3AITMCKA

[Tporpamma mo ¢u3uke 0a30BOTO YPOBHS HA YpOBHE CPEIHETO OO0IIero oO0pa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHA W TpeOOBaHWUU K pe3ysbTaraM OCBOCHUS OCHOBHOM
oOpasoBarenbHOM Tporpammbl, TmpeactaBieHHbx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboueil MporpaMMbl BOCHUTAHHS W KOHIENIUU TpEenojaBaHus y4eOHOTO
npenmera «®Pu3uka» B 00pazoBaTeNbHBIX  opraHu3anusx Poccuiickoit  ®epeparum,
peann3yoImX OCHOBHBIE 00pa30BaTeIbHBIC IPOrPAMMBI.

CogepxaHue mporpaMMbl Mo (u3MKe HampaBieHO Ha (HOpPMHpPOBAHHE ECTECTBEHHO-
Hay4YHOU KapTwHBI MHupa oOyuaromuxcs 10-11 knaccoB npu oOydeHun ux (pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEILHOCTHOTO Noaxoaa. [IporpaMma no ¢pusmke cOOTBETCTBYET
tpeboBanusM ®PI'OC COO k miuaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIPeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKe YUYUTHIBAET HEOOXOAMMOCTh pealu3allid MEXIPEeIMETHBIX
CBs3eil (U3UKH C eCTECTBEHHO-HAyYHBIMH Y4YeOHBIMHM IpenMeTramu. B Hell ompenensiorcs
OCHOBHBIE LIeJIM U3Yy4€HHUs (U3UKH Ha YPOBHE CPEIHEro oO0Iiero odpa3oBaHus, IJIAHUPYEMbIE
pe3ysibTaThl OCBOEHHUS Kypca (HU3UMKMU: JIMYHOCTHBIE, METanpeIMEeTHbIe, NpeAMETHbIE (Ha
0a30BOM YpOBHE).

[Tporpamma o ¢pu3KKe BKIIOYALT:

e [UTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (pu3mKM Ha 0a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YJIbTAThI 10 TOAAM 00YUEHUS;

e coziepkanue yueOHoro npeamera «Du3nkay mo rogaM o0ydeHuU .

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHAaX MPUPOJIbI, BBICTYIAs B KAU€CTBE yUeOHOTO
IpeIMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHMM 00 OKpY)KarolleM MHpE.
HIkonbHBI Kypc (HU3MKH — CHCTEMOOOpa3yloImuil sl eCTEeCTBEHHO-HAy4YHbIX YYEOHBIX
IIPEIMETOB, MOCKOJIBKY (PM3NUECKUE 3aKOHBI JIEKaT B OCHOBE MTPOLIECCOB U SABJICHUH, H3ydaeMbIX
XUMHeH, Ouosoruei, pusmueckoil reorpadueit U actpoHomuen. Mcnonp3oBaHHE M aKTHBHOE
NpUMeHeHHe (U3NYECKUX 3HAHMW OMNpeAenseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHUKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHHUs] HOBBIX
MaTepUajoB C 3aJJaHHBIMU CBOWCTBaMU U Apyrux. M3ydenne Qpuauku BHOCUT OCHOBHOW BKJIaJ B
(GbopMHpOBaHME €CTECTBEHHO- HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (popmupoBaHUE
YMEHHH MPUMEHATh HAyYHBIA METO]T IO3HAHHMSI TP BBITOJIHEHUH UMH YI€OHBIX HCCIICIOBAaHUH.

B ocHOBY Kkypca (u3uku 17151 ypOBHS cpelHero oOuiero oopa3oBaHus MOJI0XKEH psij HeH,
KOTOpbIE MO’KHO pacCMaTPHUBATh KaK MPHUHIIUIIBI €TOTIOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS TOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP>KUT MaTepual U3 BceX pa3AenoB (U3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHYECKOH, TaK U
COBPEMEHHO! (PU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEll MaTepuan Kypca pU3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBuseTcss (OpMHUpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puu, BEUIECTBE U MOJIE.

Hoes eymanumapusayuu. E€ peanusanus mpeamnonaraeT UCIoJb30BaHUE T'yMaHUTAPHOTO
nmoTeHIMana Pu3ndeckord HayKu, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKHU C Pa3BUTHEM OOIIECTBa,
a TaKkke ¢ MHUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH M 3KOJOTUYECKHUMHU MTPOOIeMaMHU.

Hoesa npuxnaonou Hanpasnennocmu. Kypc ¢u3Mku mpeanonaraer 3HAKOMCTBO C
IIUPOKUM KPYrOM TEXHUYECKMX M TEXHOJOTHYECKUX TPUIOKEHUH H3YYCHHBIX TEOPHH W
3aKOHOB.

Hoes »sronoeuzayuu peamusyeTcs MOCPEIACTBOM BBEICHHUS DSJIEMEHTOB COJEpKaHUs,
MOCBSIIEHHBIX AKOJIOTHYECKUM TMPOOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM



TE€XHUKH U TEXHOJIOTHH, a TaKXKe 00CYXJICHHsI MPoOIJIEM pallMOHAIIBHOTO IPUPOAOIOIb30BAHUS U
9KOJIOTUYECKOM OE€30IaCHOCTH.
Crep)KHEBBIMHU 3JIEMEHTaMHU Kypca (DM3MKH Ha YPOBHE CpPEIHEro o0mero oOpa3oBaHUS
ABISIOTCS  (u3nueckue Teopuu ((HOpMUpOBAHHME MPEICTABICHHH O CTPYKType HOCTPOCHHUS
¢usnyeckoil Teopuu, poau (QyHIAMEHTAJIbHBIX 3aKOHOB M IPHHLUIOB B COBPEMEHHBIX
IIPEJCTAaBICHUAX O IPUPOJE, IPAHULAX IPUMEHUMOCTH TEOpUH, AJI OMMCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUN U MPOLIECCOB).
CucTeMHO-IeITENFHOCTHBIN MOIX0 B Kypce (DM3UKU pealn3yeTcs MPEXIe BCEro 3a CUET
OpraHu3alK 3KCIIEPUMEHTAIBHON JesITeabHOCTH oOydaronmxcs. s 6a30Boro ypoBHs Kypca
(GU3MKN — 3TO UCMOJIb30BAaHUE CHUCTEMBbl (POHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpble B TIporpamMmme 1o (usmke oObEAMHEHBI B OOIIUNA CHUCOK
YUYCHHUYECKUX NPAKTUUYECKUX padoT. BrlaeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JJIi KOHTPOJS U OLIEHKH, OCYILECTBIJIAETCS Y4YaCTHHKaMU 00pa30BaTeIbHOIO
Ipolecca UCXos U3 0COOEHHOCTEH MIaHUPOBaHUs U OCHallleHHUs kaOuHeta Gusuku. [Ipu sTom
o0ecrieunBaeTcsl OBJIAZCHHE OOYYAIOUIMMHUCS YMEHHSIMHU IPOBOJUTH KOCBEHHBIC H3MEpPEHMUS,
WCCIICIOBAHMSI 3aBUCHUMOCTEH (U3NYECKUX BEIWYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEUIOKEHHBIX THITOTE3.
Bosnbiioe BHUMaHKe yaenseTcsl pelieHUI0 pacyETHBIX U KayecTBEHHBIX 3ajad. [Ipu sTom
IUIsL pacyE€THBIX 3a/1a4 MPHUOPUTETOM SBIISIOTCS 3a7auyl C SIBHO 33JaHHOW (U3NYECKOI MOJIEIbIO,
MO3BOJISIONIME MPUMEHSTh HM3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OIHOTO pasJerna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pas3zienoB. i KaueCTBEHHBIX 3ajay IPUOPUTETOM
ABJIIIOTCSL 3aJaHMs Ha OOBSICHEHUE IPOTeKaHWsl (U3NYECKUX SBJICHMH M HpPOLIECCOB B
OKpY)Karolllel >KU3HH, TpeOyromue BbIOOpa (DM3WYECKOH MOMACNTH JUIsl CUTYaIlluu IMPaKTUKO-
OPHEHTHUPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepHalbHO- TEXHUYECKOMY
o0ecrniedyeHn0 y4yeOHOro mporecca 0a30BbI YpPOBEHb Kypca (U3UKHM Ha YpPOBHE CPEIHEro
o01iero oOpa3oBaHUs JOJDKEH M3Y4aTbCs B YCIOBMSX NMPEIMETHOrO KaOMHeTa (U3UKU WIN B
YCJIOBUSAX MHTETPUPOBAHHOIO KaOMHETAa MPEJIMETOB €CTECTBEHHO-HAYYHOro LuKiIa. B xabunere
¢bu3uKn  JOMKHO OBITh HEOOXOoauMOe JabopaTopHOE OOOpYAOBaHUE [JIsi  BBITIOJHEHUS
YKa3aHHBIX B MPOrpamMMe Mo (HU3HMKe YUSHHUECKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE
o0opynoBaHue.
JleMoHCTpallMoOHHOE 000py/noBaHHe (HOPMUPYETCS B COOTBETCTBHUM C MPUHIMIIOM
MUHUMAaJIBHON JJOCTATOYHOCTH M O0ECIIEYMBAET MOCTAHOBKY INEPEUYHCICHHBIX B MPOTpamMMe I10
¢u3MKe KIIOYEBBIX JEMOHCTpPAIMKA Uil WCCIENOBAaHHUS H3YYaeMbIX SIBICHUH M IPOIECCOB,
HMIUPHUYECKUX U(YHJAMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.
JlaGopaTtopHoe 00OpyJOBaHUE JIsi YUEHHMUECKUX MPAKTHUECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOeCTeuMBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. TemaTHueckue KOMIUIEKTHI Ja00OpaTOpHOTO OOOpYIOBaHUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILUICKCHOM HCHOJIb30BAHUU AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKxke
KOMIIBIOTEPHBIX U3MEPHUTEIBbHBIX CUCTEM B BHJIE IU(POBBIX JIAOOPATOPHil.
OCHOBHBIMH LIETSIMH U3Yy4eHUS (PU3UKH B 0011IeM 00pa30BaHUU SIBJISIOTCS:
e hopMHUpOBaHHE WHTEpecCa M CTPEMJICHHS OOYYAIOMIMXCS K HAyYHOMY HW3YYCHHUIO
TIPUPOJIBI, PA3BUTHE WX MHTEIUICKTYABHBIX H TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TPEACTABICHUH O HAayyHOM MeToJe TMO3HaHus U  (QopMUpOBaHHE
HCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAOIINM SIBIICHHSIM;

¢ (hopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTara W3Y4eHHUS OCHOB CTPOCHUS
MaTepuy U pyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (hopMupoBaHHE yMEHUI OOBACHATH SBJICHHUS C HCIOJIb30BaHUEM (PU3MUYECKHX 3HAHUN U
Hay4HBIX J0Ka3aTeJIbCTB;



 pOpMHUpOBaHUE TPEICTABICHUA O PONU (U3MUKU JUIS Pa3BUTHS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHH.
JlocTiokeHne 3TuX Ienell oOecrieynBaeTcsi pelIeHHeM CIEeAYIONMX 3aJad B IIporecce
M3y4eHHs Kypca QU3UKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs:

e IPUOOpPETEHUE CUCTEMBI 3HAHUK 00 OOmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsk MEXaHUKY, MOJIEKYJISIPHYIO (PH3HUKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY 1 37I€MEHTHI aCTPOU3UKH;

e popMmupoBaHre yMEHUN TNPUMEHATH TEOPETHUYECKHE 3HAHUS  JUIsl OOBSCHEHUS
Gu3MYECKUX SBICHWA B TPUPOJE W JUIS TPUHATUS MPAKTUYECKUX pEIICHUN B
MMOBCEAHEBHOM JKU3HU;

® OCBOCHHUE CIIOCOOOB pEIIeHUs Pa3IMUHBIX 33]a4 C IBHO 33JaHHON (PU3UUYECKOI MOJIEIbIO,
3aJa4, MOJPa3yMEBAIONIMX CaMOCTOSTENIbHOE Cco3JaHue (DU3HUYECKON MOJelu,
aJICKBaTHOW YCIJIOBUSIM 33J1a4U;

e IOHUMaHWE (U3HUYECKUX OCHOB W MPHUHIIMIIOB JCHCTBUS TEXHUYECKHX YCTPOUCTB M
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIOCPEY;

® OBJIQJICHUE METOJIaMU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS WU TMPOBEACHUS (PUIUYECKUX
SKCIIEPUMEHTOB, aHalIM3a ©  HMHTEpHpeTanud  UHPOpPMAIUH,  ONpECICHUS
JIOCTOBEPHOCTH IOJTyYEHHOTO Pe3yJIbTaTa;

® CO3JJaHUE YCIOBHUM JJISI Pa3BUTUSA YMEHHMH MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOU
JESITEIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii YpOBEHb) Ha YpOBHE CpEAHEro oOIero oOpa3oBaHHs

orBoautcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B HEZIETIO).

[Ipennaraemsiii B mporpaMMe mo Gpu3uKe nepevyeHb Jab0paTOPHBIX HIIPAKTUIECKUX PadoOT

SBIIETCS PEKOMEH/IOBAHHBIM, YYHUTENb J€laeT BBIOOpP MPOBEIEHUS Ta0OpPaTOpPHBIX PAdOT U
OTIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00yYaromnXcs.

COJAEPKAHUE OBYYEHUSA

Pa3nen 1. ®u3nka u MeToAbl HAYYHOI0 O3HAHUS

®usnka — Hayka o npupone. HaydHble MeToApl MO3HaHUs OKpy’Karouero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue ¢GuU3NUECKUX SBICHUN U mpoueccoB. Hayunsle runore3sl. Ousznueckue
3aKOHBI ¥ TeOpUU. ['paHHIIbl NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBUS.

Ponp m mecto ¢usuku B (OpMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MHpa, B
MIPAKTUYECKOU NEATEIBbHOCTH JIFOACH.

Jlemoncmpayuu

AHajoroble U 1UPpPOBBIE  HU3MEPHUTEIbHbIC npuboOpsl,  KOMIIBIOTEPHBIE
JaTYNKH.

Pa3znen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe aBMKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHKECHMSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepUuaIbHOW TOUYKH, UX MPOEKIIMH Ha OCH CHCTeMBbI KoopAuHaT. CloXKeHHE TEPEeMEIICHUN 1
CII0)KEHHE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBWKeHUe. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NMEPEMEILIEHUS] MaTepUaIbHON TOUKH OT BPEMEHH.



CBoOonHOe TTafieHne. Y CKOpEHUE CBOOOTHOTO TaICHUSI.

KpuBonuneiiHoe nBwkeHUE. JIBU)KEHHME MaTepUalIbHOW TOUYKM [0 OKPYXKHOCTH C
MMOCTOSIHHOM IO MOJAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JINHENHAACKOPOCTh. [lepron u yacrora
oOpatieHusi. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa U IPAKTUYECKOE MPUMEHEHHUE: CIUIOMETp, JBH)KEHUE
CHaps0B, LICIIHbIE U PEMEHHBIE MEpeIayu.

Jlemoncmpayuu

Mopeinb cucTeMbl 0OTCUETA, WILTFOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUKIBHKECHHUSL.

[TpeoOpa3zoBanue IBUKEHUH C UCIIOIb30BAaHUEM NIPOCTHIX MeXaHu3MoB.Ilanenue Ten B

BO3/yX€ U B Pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue nBuxkeHHs Tesa, OpOIIEHHOTO MO YIJIOM K FOPU30HTY UTOPHU30HTAIBHO.

H3mepenue yckopenus cBoboaHoro naaenus. Hampasnenue

CKOPOCTH IPH IBUXKEHUH 110 OKPYKHOCTHU. Yuenuueckuul

9KCnepumeHm, 1abopamopusie pabomul

N3y4yeHre HepaBHOMEPHOIO JBUKEHUS C LIENbIO OIIPEIEICHHS] MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH, [POMJIEHHBIMM  TEJIOM  3a
MOCJICIOBATEIbHBIE pPaBHBIE MPOMEXYTKH BPEMEHU TP PABHOYCKOPECHHOM JIBMDKCHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU )KUAKOCTU. M3yueHue

JBUKCHHUS Tea, OpoleHHOro ropu3oHTanbHo. Tema 2. lunamuka

[Tpuatmun OTHOCHUTEIBHOCTH lanumnes. [TepBbIit 3aKOH HrroToHa.
NHepuyanpHbIe CUCTEMBI OTCYETA.

Macca Tema. Cuna. Ilpunmun cynepno3unud cwi. Bropoit 3axkon Hprorona st
MarepuanbHOU Touku. Tperuil 3akoH HbproTOHA J171s1 MaTEepUAIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckas CKOpOCTb.

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

Tpenune. Buabl Tpenust (mokosi, ckoyibkeHusi, kauenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHMsI CKOJIbKEHUs U cuiia TpeHus nokos. Koadduument tpenus. Cuna conpoTuBieHus
MIpU ABUKEHUU TeNa B )KUJIKOCTU WJIH Ta3e.

[ToctynarensHo€ U BpalaTebHOE JBUKEHHE aOCOIIOTHO TBEPIOTO TENA.

MoMeHT cuiabl OTHOCUTENIBHO OcH BpaiieHud. Ilnedo cumibl. VYcioBus paBHOBeCHS
TBEPAOIO TeNA.

TexHu4yeckne yCTPONMCTBA M MPAKTHUYECKOE TPUMEHEHHE: NOMAIIUITHUKH, JIBUXEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue uHepuu.

CpaBHEHHE MacC B3aMMOAECHCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepeHue cui.

CrnosxeHnue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JehOpMaInu.

HesecomocTs. Bec Tena nmpu yckOpeHHOM MOIBEME U MTAJICHUU.

CpaBHeHHE CUII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHHUSI.

VYcnoBus paBHOBecus TBEPIOTO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul VIzyuenue

JBUKEHHS OpYyCKa MO HAKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAMOIIMX B MPYXHHE W PE3HHOBOM
oOpasiie, OT ux aedopMaiuu.



HccnenoBanue ycloBUi paBHOBECHS TBEPAOIO TEJA, UMEIOLIETO OCh BPAILCHUS.

Tema 3. 3axonvl coxpanenHus 6 Mexanuxe

Hmnynbe MarepuanbHOM TOUKH (Tea), CUCTEMbl MaTepHalbHbIX Touek. Mmmynbe cuibl n
M3MEHEHNE UMITYJIbCa TeJa. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTUBHOE BUKEHMUE.

Pabora cuiibl. MOIIHOCTB CHIIBL

Kunernueckast sHeprus marepuaibHOM TOUKH. Teopema 00 M3MEHEHMHM KHHETHYECKOMH
JHEPIUHu.

[TorennuanbHas sHeprus. [loreHiuansHas sHEprust ynpyro 1e(popMHUpOBAHHOM MPYKUHBI.
[TorennuanbHast SHEPrys Tesa BOJIU3M MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHbple U HEMOTEHUUANbHbIE CHIIbL. CBsi3b pabOTHl HEMOTEHIHUAIBHBIX CHII C
M3MEHEHHEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHMSI MEXaHUYECKON SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIEp, IPYKUHHBIN
IIUCTOJIET, IBUKEHUE PaAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexon mOTEHIIMANBHON SHEPTUN B KHHETHUECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

W3ydeHne abCOTIOTHO HEYIPYTOTO yaapa ¢ TOMOMIBIO ABYX OJMHAKOBBIXHUTSIHBIX
MAasITHUKOB.

HccnenoBanue cBs3u pabOThl CHIBI C U3MEHEHHEM MEXaHWYECKOW IHEpruuTesnia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. MojiekyasipHasi pu3uka U TEpMOAMHAMHUKA

Tema 1. Ocnogvt MOIEKYNAPHO-KUHEMUYECKOT MeopuU

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OINBITHOE 0OOCHOBAaHUE.
bpoynoBckoe gaBwxkenue. Juddys3us. Xapakrep ABWKEHHS W B3aMMOJAEHCTBHS YaCTHI]
BeuiecTBa. Mojenu CTpOeHHUs Ta30B, JKUIAKOCTEH M TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojelieil. Macca U pasmepbl Mojekysl. KojnuecTBo BelllecTBa.
ITocTrosiHHas ABoragpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMepenue. lllkana remneparyp Lienbcus.

Mogenp uaeanbHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO- KHHETHYECKON TEOpUH
uaeanbHOTO raza. AOCONIOTHas TeMmIeparypa Kak Mepa CpelHed KHHETHYECKOW JHEepPrHH
TEIUIOBOTO JABWXKEHUs uactul raza. [llkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBunenue MenneneeBa—Kianeitpona. 3akon [lanproHa. M3omporeccsl B UAEaIbHOM Ta3e C
MTOCTOSITHHBIM KOJIMYECTBOM BemiecTBa. ['paduyeckoe mpeAcTaBiIeHNE U30MPOIIECCOB: U30TEPMa,
n30Xopa, u3odapa.

TexHU4eCcKre yCTpONCTBA U TPAKTUUECKOE TPUMEHEHHE: TEPMOMETP, OapOMeETp.

Jlemoncmpayuu

OnbIThl,  JOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BEIIECTBA, dororpadun
MOJIEKYJI OPTraHMYECKUX COEAUHEHUN.

OnbiThl 110 TUGGY3UHU )KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JBHKEHUS.

Mognens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CyILIECTBOBaHUE MEXMOJIEKYISIPHOTO
B3aUMO/ICHCTBUSI.

Monenb, WuTIoCTpupytoLias Npupoy AaBlIeHUS ra3a Ha cTeHKH cocyaa. OmbITHL,



WJUTFOCTPUPYIOLIUE ypaBHEHUE COCTOSIHMS UJCATBHOTO rasa,
H30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

OmnpeneneHne Macchl BO3/yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHHIOOBEMa
KOMHATBI, JaBJIEHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXY ITapaMETPaMU COCTOSIHUS Pa3peKEHHOrorasa.

Tema 2. Ocnosbt mepmoouHamurku

TepmoauHaMuueckass cucTeMa. BHYTpEHHssI dHEprust TEPMOAUHAMUYECKOU
CHCTEeMBl M CTOcoObl €€ m3MeHeHus. KonmuyecTBo TemioTsl W pabora. BHyTpeHHss sHeprus
OJIHOATOMHOI'0 UJAEAIBHOIO Ta3a. Buapl Teruionepenauyu: TEIUIONPOBOJHOCTb, KOHBEKIMS,
u3iyyeHue. Y ienbHas TeII0EMKOCTh BellecTBa. KonruecTBO TEIIOTHI ITPU TEIIoNepeiaye.

[Tonsitue 06 ammabatHOM mporiecce. I[lepBelii 3akoH TepMoauMHaMuKH. [IpuMeHeHHe
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K H3ompoueccam. [ papuueckasuHTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuiku. HeoOpaTumocTs mnpoiueccoB B mpupone. TersioBbie

MamuHbl. [[puHIKIBI 1eHCTBUS TEIIOBBIX MAIIMH.

[IpeoOpa3oBanus »Hepruv B TEIJIOBBIX MammHax. KoaduimeHT moie3Horo aencTBus
terutoBord MamuHbl. Lukn Kapuo u ero xoadduumeHT mone3Horo AeUCTBHSA. DKOJIOTHUYECKHUE
POOJIEMBI TETIIOPHEPT € TUKU

Texnuueckue YCTpOMCTBA U MIPaKTUYECKOE IPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
CropaHus, ObITOBOI XOJNOIUIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEPrHMM Tejla INPH COBEPLIICHHHM pabOTHI: BBUIET NMPOOKU W3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOTO BO3/yXa, HarpeBaHue >¢pupa B JATYHHOH TpPyOKe MyTéM
TpeHus (BUICOACMOHCTPAIINS ).

W3MeHeHne BHYTpEHHEN SHEpruM (TeMIepaTyphl) Tea pH Terionepeiaye.

OnbIT 0 aguabaTHOMY pacUIMPEHHIO BO3LyXa (OMbIT C BO3AYILIHBIM OTHUBOM).

Mozenu mapoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CTOPAaHUs, pEaKTUBHOTIOABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Acpezammuvie cocmoanusn eeujecmea. Pazosvle nepexoovl

[TapooOpa3oBanne u koHaeHcauus. Vcnapenume wu  kumenwe. AOCONIOTHAS W
OTHOCUTEJIbHAS BJIAXXHOCTH BO31ayxa. HackimeHHbId nap. Y aenpHas TerioTa napooopa3oBaHusl.
3aBUCUMOCTD TEMIIEPATYPhl KUIIEHUSI OT 1aBICHUS.

Teépnoe teno. Kpucrannnueckue u amopgHsbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAIJIOB.
XKunkue kpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue u kpucramnusanus. Y aeilbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEMI0BOro GanaHca.

TexHuueckue ycTpolcTBa M NPAKTHYECKOE IPHUMEHEHHUE: TMIPOMETP U ICUXPOMETP,
KaJIODUMETpP, TEXHOJOTMH  IIOJyYEHUS COBPEMEHHBIX MaTe€pUalioB, B TOM  YHUCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX TAPOB.

Kunenune npu NoHWKEHHOM JTaBJICHUH.

CrocoObI U3MEPEHUS BIAKHOCTH.

Habmionenne HarpeBaHus U TUIaBICHHUS KPUCTATMUECKOT0 BemlecTBa. JleMoHcTpays

KpHUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi

N3MepeHne 0OTHOCUTENIbHOM BIAXKHOCTH BO3lyXa.



Pa3nen 4. DnekTpoanHamMuka

Tema 1. Inekmpocmamuxa

OneKkTpu3auusi Tell. OJeKTpUYecKuid 3apsan. J[IBa Buaa >SIEKTpUYECKHX —3apsIoB.
[IpoBOIHMKH, AUBIIEKTPUKHU U TOJYIPOBOJHUKH. 3aKOH COXPAHEHHUSI JIEKTPUUECKOIO 3apsa.

BszaumoneiictBue 3apsmoB.  3akoH  Kynona. TodeuHblil  3nekTpuueckuil  3apsn.
Onexrpuueckoe mnojae. HanpsoxkéHHocTh 3nekTpuueckoro mnois. llpuHnun cyneprnozunun
JIIEKTPUYECKUX MOJIeH. JINHNK HANPSy)KEHHOCTHU IIEKTPUYECKOTO TOJIS.

PabGora cun oanekrpocraruyeckoro mois. [loTenuman. Pa3HOCTh MOTEHIMAOB.
[IpoBOIHMKYM M ANDIIEKTPUKH B 3IEKTPOCTATUUECKOM I0J1€. [[n3nexTpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocTb. Konpencarop. DaeKTpoEMKOCTh MJIOCKOTO KOHJIEHCATOPA.

OHeprus 3apsHLKEHHOT0 KOHEHCATOopa.

TexHudeckue ycTpoCcTBa M MPAKTUYECKOE NPUMEHEHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE BJIEKTPONpPUOOpPOB, KOHAEHCATOP, KOMHPOBAJIbHBII
anmapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

VYerpoicTBO M IPUHLMI JEHCTBUS SIIEKTPOMETPA.

B3auMopeiicTBue Ha3JIEKTPU30BAaHHBIX TEJ.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTATUYECKAsl 3allMTA.

JM3NeKTpUKHU B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh AIIEKTPOEMKOCTHU IUIOCKOTO  KOHJEeHcaTtopa OT  IUIOLIAaU
IUIACTHH, PACCTOSIHUS MEKIY HUMU U JUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepenune 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 21exkmpuueckuii mok. Toxku 6 paznuunvix cpedax

DNEKTPUYECKHUN TOK. YCIOBUS  CYUIECTBOBAHMS INEKTPUUYECKOTO TOKa.
Ucroununku Toka. Cuna Toka. [locTosSHHBIN TOK.

Hanpsokenue. 3akon Oma Ju1st yuacTka Henu.

DJeKTpuvecKoe COIIPOTHBIICHHE. VYiaenpbHOE  CONPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapalIeNbHOE, CMEIIAHHOE COSTMHEHUE TPOBOIHUKOB.
Pabota AIEKTPUIECKOTO TOKA. 3akoH Jxoymnsi—Jlenna. MomHocTh

JIEKTPUUECKOTO TOKA.
ONEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHMKA TOKA.3akoH OMa Ju1s
MOJTHOM (3aMKHYTOI) anekTpuueckoi rienu. KopoTkoe 3ambikaHue.
OneKTpoHHas IIPOBOAUMOCTh TBEPABIX METAJIJIOB. 3aBUCHMOCTb
COIIPOTHUBIIEHUSI METAJIIIOB OT TeMmeparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TorynpoBOIHUKH. CobcTBeHHas u MpUMeCHas MIPOBOJIUMOCTh
NoJynpoBOIHUKOB. CBoMCTBa p—N-niepexoza. [TomynpoBoIHUKOBBIE TPHOOPHI.
DNEeKTPUYECKUI TOK B  pacTBOpax U  pacIuiaBax AJIEKTPOJIUTOB.

DIEKTPONMTHYECKAs TUCCOIUAIU. DJIEKTPOJIN3.

DJIEKTPAYECKHH TOK B razax. CaMOCTOATENBHBIM M HECAMOCTOSTENBbHBIN pa3psa. MoaHus.
[Tna3zma.

TexHuueckue YCTpOHCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocTar, MCTOYHMKH TOKA, HIJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, IEKTPOOCBETUTENIbHBIE



npuOOpHI, TEPMOMETP COINPOTUBIEHUS, BaKyyMHBIM MO, TEPMUCTOPbI U (POTOPE3UCTOPHI,
MOJIYTIIPOBOTHUKOBBII 1MO/I, TaJbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAPSKEHUS.

3aBUCHUMOCTb COIMPOTUBIICHUS LUIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBLILIONIAIN
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CMmeliaHHOE COeIMHEHHUE IIPOBOIHUKOB.

[Ipsmoe  u3MepeHHE 3JIEKTPOABMKYLIEH cunsl.  Kopotkoe 3aMbIKaHHUE
raJIbBAHUYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHEIO CONIPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPBHI.

[TpoBOAMMOCTH 3JIEKTPOIUTOB.

HckpoBoii pa3psa v IpOBOAUMOCTb BO3TyXa.

OaHOCTOPOHHSS MPOBOMMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

W3ydeHne cMeanHOro COeTUHEHUS PE3UCTOPOB.

W3mepeHne dJIEKTPOJABMIKYIIEH CHUJIbl MCTOYHMKA TOKAa U €ro BHYTPEHHETO
COIIPOTHBIICHUS.

Hab6monenue snekrponusa.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYyIIECTBISICTCS C Y4ETOM
COJICP)KATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMd MAaTEMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOIOTHH.

Meosicnpeomemnuvle nowsimusi, CBA3aHHBIE C HM3YyYEHHEM METOJIOB HAay4YHOTO MO3HAHUSA:
SBJICHUE, HAy4YHBIH (PaKT, TUIOTE3a, (U3NYECKas BEIUYHMHA, 3aKOH, TEOpHWs, HaOIOJICHUE,
AKCIIEPUMEHT, MOJIEIUPOBaHHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, TMHEeHHas (yHKIus, mapadona, runepbona,
WX TpaUKU ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKITUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX MPOEKIUH Ha OCH KOOpPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexaHuveckoe JBUKEHHE B KUBOW mpupoae, Aud¢y3usi, 0cMOC, TEII000OMEH
KUBBIX OPraHU3MOB (BHU[bI TEIUIONEpEadyH, TEIUIOBOE PAaBHOBECHUE), SJIEKTPUUECKUE SIBJICHUS B
YKWBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasl Macca, TEIIOBBIE CBOMCTBA TBEPMABIX Tel, KUAKOCTEH U

ra3osB, JICKTPHUYCCKUC CBOMCTBaA MCTAJJIOB, SJICKTPOJIUTHYCCKAA JUCCOHUAIUA, I'aJIbBaHUKA.

T'eoepaghus: BnaxxHOCTb BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHHUH C MCIIOJIb30BAaHUEM MEXaHM3MOB, YUET TPEHUS B
TEXHHUKE, MOJIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUS UMIyJbCa B TEXHHUKE (pakera,
BOJIOMET U JIpyrHe), JBUTATeNb BHYTPEHHErO CropaHus, mnapoBas TypOuWHa, OBITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUN MOJyUYE€HUsI COBPEMEHHBIX MAaTEpPHaJIOB, B TOM YHCIIE
HaHOMAaTepHAJIOB, W  HAHOTEXHOJOTMH,  DJJEKTpPOCTaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MpUHTEp, DJIEKTpOHArpeBaTelbHbIE MNPUOOPHL,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, ralbBaHUKA

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUSA TPOI'PAMMBbI
MNO®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenue ydebHoro mpemmera «®du3uka» Ha ypoBHE CpeIHEro o0Imero oOpa3oBaHHS



(6a30BBIf  YpOBEHB) JIODKHO  OOECTEUUTHh  JOCTHDKCHHE  CICAYIONIMX  JIMYHOCTHBIX,
METAaINpeIMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE pe3yNbTaThl OCBOCHHS ydeOHOro mpenmera «@Du3MKa» JODKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpHWEHTAllMii, TIO3UTHBHBIX BHYTPEHHUX
yOeXXIeHU, COOTBETCTBYIOUIMX TPAJUIMOHHBIM LEHHOCTSM  POCCHHMCKOro  OOIIEeCTBa,
pacIypeHue >KU3HEHHOTO ONbITa U OIbITA JEATEIBHOCTH B IPOLECCE PEAN3allid OCHOBHBIX
HaIpaBJICHUH BOCITUTATENBHON JEATETLHOCTH, B TOM YUCIIE B YACTH:

1) rpamaanckoro BocnUTAHMSA:

c(OPMUPOBAHHOCTH I'PAKIAHCKON MOZUIIMH 00YYAIOIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOr0 00IIECTBa;

NPUHSATHE TPaIUIIOHHBIX 00IIIeYeTIOBEYECKIX T'YMaHHCTUYECKUX "
JIEMOKPAaTUYECKUX IIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIBHOCTh B HMHTEpECax IPakIaHCKOroOOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEILHON OpraHU3aIlNy;

YMEHHUE B3aMMO/ICHCTBOBATh C COIUAIEHBIMU HHCTUTYTaMHU B COOTBETCTBUU CHX
(GyHKIMSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHTapHON U BOJOHTEPCKOM AEATEIHLHOCTH;

2) MNAaTPUHOTUYIECCKOT0 BOCIIUTAHUA:

c(hopMUPOBAHHOCTH POCCUICKON rpak1aHCKOU HJICHTUYHOCTH,
MaTpUOTU3MA;
LEHHOCTHOE OTHOILIEHUE K roCcyapCTBEHHbIM CUMBOJIAM,  JIOCTHXKEHUSIM

POCCHICKHUX YUEHBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) 1yX0BHO-HPaBCTBEHHOI0 BOCTIHTAHMS:
c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI; CTOCOOHOCTh
OIICHUBATh CUTYALIMIO0 U TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HAa MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeSATEIbHOCTH YUEHOTO;
OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOIO Oy1yIIEero;

4) rcTeTH4ecKoro BOCIUTAHMS:
SCTETHYECKOE OTHOIIEHHE K MUPY, BKIIOUYAs SCTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIIETO
¢bu3nueckoil Hayke;

5) TpynoBoro BocnuTanus:

UHTEpEeC K pas3audHbIM cdepaM Tpo(hecCHOHATBLHOW JIeATEIBbHOCTH, B TOM YHCIIE
CBS3aHHBIM ¢ (U3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrmieit
npodeccuu U peanr3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHMIO B 001MacTH (pU3MKK Ha
MPOTSKEHUH BCEW )KU3HH;

6) sKoJ0rHYecKOro BOCHHTAHNS:

c(hOpMHUPOBAHHOCTh 9KOJIOTMYECKOI KyJIbTYypbl,  OCO3HaHHE  IJI00AIBHOIO
XapakTepa 3KOJIOTHYECKHX MPpodIIeM;

IUIAHUPOBAHME U OCYILECTBIEHUE IEHCTBUI B OKPY’KaIOILIEN CPEJe HA OCHOBE3HAHUS
LeJed yCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA,

pacIlUpeHHe  OIbITa  JIEATENbHOCTH HKOJIOTMUECKOHN HaIpaBJIEHHOCTU Ha
OCHOBE UMEIOIMXCS 3HaHUH 1o pusmke;



7) HeHHOCTH HAYYHOTIO MO3HAHMS:

c(OpMUPOBAHHOCTh ~ MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTUs PU3NUECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISATH MPOCKTHYIO U UCCIIE0BATENILCKYIO IEATEIbHOCTh MHIMBUAYAIBLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHbIE YHUBEPCcAIbHbIE yueOHbIe AelicTBUsiba3oBbIe
JIOTHYeCKHue NeCTBUSA:

CaMOCTOSITEJIbHO dbopMynupoBaTh u aKTyaJIM3upOBaTh npobiemy,
paccMmarpuBaTh €€ BCECTOPOHHE;

OTIpEeeNATh LEIN NeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HXTOCTHUKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTHU U TPOTHUBOPEUUS B paccMaTpHUBAEMBIX
(U3HYECKUX SIBICHUSX;

pa3pabaThiBaTh IUIAH PELICHUS MPOOJeMbl ¢ YYETOM aHalln3a MMEIOIIMXCS
MaTepUaIbHBbIX U HEMaTEePHUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JICATEIHHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOBIICIISIM,
OIICHUBATh PUCKHU MOCJIECACTBUHN ACATEIHHOCTH;

KOOPJMHHUPOBATH U BBINOJHATH paboty B YCIIOBHUSX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBILUICHNUE TIPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble ucciienoBaTebCKe 1eiiCTBUS:

BJIa/IETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMUDU3HUECKON
HayKU;

BIIJICTh HaBBIKAMHU YYEOHO-MCCIEAOBATEIbCKOM M MPOEKTHOW AEATEIHHOCTH B OOJACTH
(bU3HUKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIIeHHUs 3a7a4
(bU3UYECKOTO ColepKaHUsI, TPUMEHEHHUIO PAa3IMYHBIXMETOI0B TTO3HAHUS,

BIAJETh BUAAMH JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEpPIpETALHH,
MpeoOpa3oBaHUI0 W TMPUMEHEHHMIO B Pa3WYHBIX Y4YEOHBIX CHUTyallMsAX, B TOM YHCIE MpH
CO3/IaHUU y4eOHBIX TPOEKTOB B 00J1acTU (PU3UKH;

BBISIBIIATh TIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3UpPOBATh 3a/layy, BBIJIBUTATh
TUTIOTE3y €€ peIeHUs, HaXOIUTh apryMEHThl IS JI0Ka3aTeIbCTBA CBOUX YTBEP)KICHHM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATh IIOJYYEHHbIE B XOJ€ PEHICHUS 3aJauyd pe3ynbTaTbl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 0OPa30BATEIHHOM ACSITEIHHOCTH, B
TOM YHCJIE TIPU U3YYEHUHN (DU3UKH,

JlaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh IEPEHOCHUTH 3HAHUS TT0 (PU3UKE B IPAKTUICCKYIO 00JIaCThKU3HEACATEIHPHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH; BBIIBUTATh HOBBIE

WJIeH, IpeJIaraTb OpUTrHHAIBHBIC TOAXObI M PEIICHUS;CTaBUTh POOIEMBI U 3a]1a9H,

JIOMYCKAIOLUE aIbTePHATUBHBIEC PEIICHHUS.

PatGora c undopmanmeii:

BJIQ/IETh HABBIKAMH TONTy4YeHUsS WH(opManuu GU3MUECKOTO COAEPIKaHUS M3 UCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSITEIBHO OCYLIECTBISATH I[OUCK, aHAJIM3, CHUCTEMATU3ALMI0 U
WHTEpIpeTaIio nHGOpMaIUK pa3TuIHbIX BUOB U (OPM MPECTABICHUS;

OIICHUBAThH JOCTOBEPHOCTHh MH()OPMAIINY;



UCTIONIb30BaTh CPEACTBA WH(POPMAIIMOHHBIX W KOMMYHHMKAIMOHHBIX TEXHOJOTHH B
pEUICHNN KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX W OPTaHH3alMOHHBIX 337a4 C COOJIOACHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTHEHBI, PECypcoCcOepeKeH s, TPABOBBIX U
STHYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30I1aCHOCTH;

CO3[aBaTh TEKCTHl (PU3MYECKOro coaepkaHus B pa3nuuHbIX (opmarax ¢ ydérom
HazHaueHUs WHPOpPMALMM W LEJINEBOM ayauTOpuUH, BbIOMpas ONTHMAJIbHYIO (QopMmy
MPECTABICHUS U BU3YAJIU3AIUH.

KoMMmyHnKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIEe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHHE Ha ypoKaxX (PU3UKU U BO BHE-YPOUHOH JEATEIbHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYal[Uil U CMATYaTh KOH(MIUKTHI,

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCHOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHON PaOOTHI;

BEIOMpATh TEMATHKy M METOJbI COBMECTHBIX JEHCTBHI C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKJI0T'0 4JICHA KOJUIEKTUBA;

NPUHUMATh 1I€JIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH U KOOPAUHUPOBATH
NEUCTBUSL MO €€ JOCTHKEHHUIO: COCTABIIATH IJIaH JEHCTBUM, paclpelensTh PO C Y4ETOM
MHEHHMI YYaCTHUKOB, 00CYXaTh Pe3yJbTaThl COBMECTHOM pabOThI;

OIICHUBATh KA4ECTBO CBOETO BKJIAJIAa U KaXKJIOTO YYACTHHKA KOMaHIbl B OOIIHMI pe3yibTar
0 pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLICHUBATh HJAEH C MO3ULUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTHUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYALUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasitTuBHble  yHuUBepcajibHble  y4eOHbIe  JAeilicTBHSA
Camoopranusaunus:
CaMOCTOSITENIbHO OCYILECTBIISATh IMO3HABATEJIbHYIO JEATENBHOCTh B 00JacTH (U3MKU U
aCTPOHOMUU, BBISIBIIATH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHHWS PAcu€THBIX M KAayeCTBEHHBIX 3aJ]ad, IUIaH
BBIIIOJTHEHUSI PAKTHYECKOM paboThl € y4E€TOM UMEIOUIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
paclMpsATh PaMKH Y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX TPEANOUTEHMH; aernaTh
OCO3HaHHBII BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pEIICHUE; OLICHUBATh
nproOPETEHHBIN OTIBIT,
CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO HPYIUIUH B 00macTH (QU3MKH,
MTOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIA U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAIBHBIN HHTEJICKT:
JIaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIAM;
BJIaJICTh HAaBBIKAMU 103HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICJIUTEJIBHBIX MPOLECCOB, X PE3YyJIbTaTOB HOCHOBaHUM;

HCIIOJIb30BaTh MPUEMBI PeIIEKCUH JJISl OLIEHKH CHUTYyalllH, BbIOOpa BEPHOTOPEIICHNUS;
YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PEIICHUS IO WXCHUKEHUIO;
IIPUHUMATb  MOTUBBI M AapPryMEHTBl  JPYyrUX IpU aHaIU3€  Pe3yJIbTaToB



NeSITeNIbHOCTH;

MPUHUMATH CeOsl, TOHUMAasi CBOU HEJIOCTATKU M JOCTOMHCTBA,

OPUHUMATh  MOTHUBBI W apryMEHThl  JPYrUX TpU aHaIM3€  Pe3yJbTaToB
NeSITeNIbHOCTH;

puU3HaBaTh CBOE MPABO U MPaBO APYTUX HA OLIUOKHU.

B mpornecce AOCTHXKEHHSI TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOrpaMMbl 1o (usuke
JUIs  ypOBHSA cpeaHero oOmero oOpa3oBaHUS Yy OOyYalOIUXCs  COBEPIIECHCTBYETCS
SMOLIMOHANBHBIN UHTEJUIEKT, MIPeAoIaralouicopMIUpoOBaHHOCTD:

CaMOCO3HaHUsl, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAIBHON Cephl, OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUE [IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh AaJalTUPOBATHCA K SMOIMOHAIBHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTH)KEHHUIO LIEJIM U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTH, YMEHHE JIEHCTBOBATH UCXOSl U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE ApPYruX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHHUS, CHOCOOHOCTh K COUYBCTBHIO U COIIEPEKNUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaWBATh OTHOLLUEHUS C APYTUMU
JIOJIbMU, 3a00TUTHCS, TPOSBISATH MHTEPEC U pa3pemiaTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenust B 10 Kkiacce npeaMeTHbie pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH y OOYUAIOIINXCS YMEHHM:

JIEMOHCTPUPOBATh Ha MPUMEPax poJib U MECTO (U3UKH B (POPMHPOBAHMM COBPEMEHHOMN
Hay4YHOH KapTHHBI MUpPA, B Pa3BUTHHU COBPEMEHHOW TEXHMKH M TEXHOJIOTUH, B MPaKTHYECKOU
eATEIILHOCTH JIFOJICH;

YYUTHIBATh TPAHMIBI TIPUMEHEHUS W3YUEHHBIX (PHU3MUECKUX MOJEJeH: MaTepuaibHas
TOYKa, WHEepIUalbHasl CHCTeMa OTCuéra, aOCOJTIOTHO TBEPIOE TENO, MACATBHBIA Ta3, MOJIEIN
CTPOEHUS Ta30B, XKHUJAKOCTEH M TBEPIBIX T, TOUECUHBIH SJEKTPUUYECKUNA 3apsil NpU pELICHUU
¢bu3nyeckux 3aaay;

pacnio3HaBaTh (U3MYECKUE SIBICHUS (IpoLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUHM CTPOEHHS BELECTBA U AJIEKTPOAMHAMUKH:
pPaBHOMEpPHOE M PABHOYCKOPEHHOE MPSAMOJIMHEWHOE JABMXKEHHE, CBOOOJHOE MaJeHUe Tell,
JBIDKEHUE TI0 OKPYXXHOCTH, HHEpIHs, B3aumozeicTue Tten, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOEHHUE XKUAKOCTEW W TBEPABIX TeJ, MU3MEHEHHE oO0bEMa Ted IMPU HarpeBaHUU
(oxJ1aXXICHUH), TEIJIOBOE PAaBHOBECHE, UCIIAPEHHE, KOHAEHCAlMs, MJIaBJIEHHE, KPUCTAIUIM3ALuS,
KHMIIEHHE, BIIAXKHOCTh BO3]lyXa, IOBBIIICHUE JABJIEHUS Ta3a IPHU €ro HarpeBaHWM B 3aKPbITOM
cocyze, CBs3b MEXKIYy IapamMeTpaMd COCTOSIHMSI ra3a B H30IIpoleccax, JIEKTpU3alus Ted,
B3aUMOJICICTBUE 3apsAJI0B;

OIKCBHIBATh MEXaHMYECKOE JIBUKEHUE, UCHOJIb3yd (PU3NUYECKHE BEITUYMHBI: KOOPAWHATA,
IyTh, NMEpPEMEIICHNE, CKOPOCTh, YCKOPEHHE, Macca Tenla, CHJa, UMITYJIbC Tejla, KMHEeTH4ecKas
SHEprus, MOTEHIMAJIbHAs SHEPIrHs, MeXaHWdeckas paboTa, MeXaHWYecKas MOIIHOCTh; IpH
ONMCAaHUM TPABWJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJB3YEMbIX BEIHYUH, HX
0003HaYEeHUSI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEJIUYUHAMU;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIJIOBBIE SIBICHUS, HCIOJb3Ys
¢u3nyeckue BENMUYMHBL: JABICHHME Tra3a, TeMIepaTypa, CpPeIHssl KUHETUYecKas SHEeprus
XA0THUYECKOT0 JBM)KEHHUSI MOJIEKYJ, CPEIHEKBAaJpaTH4HAs CKOPOCTb MOJEKYJ, KOJIWYECTBO



TEIUIOTHI, BHYTPEHHSS SHeprus, padora rasa, ko3(p(QUUuEHT MONe3HOro AECHCTBUS TEIIOBOIO
JBUTaTeNs; IPU OMMCAHUM NPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCTIONb3YEMBbIX BEJIUYHH,
ux O00O03HAUeHHWs] W EIUHHIBI, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUUECKYIO
BEJIMYUHY C APYTUMU BEJIUUYUHAM;

ONMCHIBATh M3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA M DJIEKTPUUYECKUE SIBICHHUS
(mporuecchl), UCTIONB3ysl (U3NUECKHUE BEIMYMHBL: JIEKTPUUECKUI 3apsj, 3JIEKTpUUYECcKoe IoJe,
HanpspKEHHOCTh  1OJIs, IOTEHLMAJ, pPa3HOCTb IOTEHUUAIOB; IpPHU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MYECKHI CMBICT MCIIOJIB3YEMbIX BEIMYMH, WX O0O3HAUCHHS W EIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBS3bIBAIOLINE JAaHHYIO (PM3UUECKYIO BEJIMYMHY C IPYTHMHU BEIMYMHAMU;

aHaAJIM3UpPOBaTh (PU3MUYECKHE IMPOLECChl U SBICHUSA, MCIONB3Ys (pU3MUECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHOro tsarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUUYECKON 3HEPIUH, 3aKOH COXPAaHEHUS UMILYJIbCA, IPUHLIMII CYNIEPIO3ULUN CUJI, IPUHIIUIL
PaBHONPABUS MHEPLHMAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, 'a30BbI€ 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOM HSHEPrHMHM TEIUIOBOTO JIBMIKECHUS
MOJIEKYJT ¢ a0COJIOTHON TeMIlepaTypoid, MepBBIA 3aKOH TEPMOAWHAMHKH, 3aKOH COXpaHCHHUS
AJIEKTPUUYECKOTO 3apsiia, 3akoH KyrnoHa, mpH 3TOM pas3iuyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4eCcKOe BBIPAKEHHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ICHCTBHS MALIMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nuyarh yciaoBUs UX O€30MaCHOTO MCIIOJIb30BaHMs B TOBCEJHEBHOM JKU3HU;

BBIMOJIHATh SKCIIEPUMEHTHI I10 HCCIEOBAHUIO (U3UYECKUX SBICHHHA M IPOIECCOB C
WCTOJB30BAHUEM TPSIMBIX M  KOCBEHHBIX HM3MEpPEHHH, TpH ITOM  (POpMyIupoBaTh
npobiemy/3ajayy W TUIOTE3Y Y4eOHOro  SKCIEepUMEHTa, coOuparh YCTaHOBKY U3
IIPEUI0KEHHOI0 000pYA0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKUX BEJIWYMH, HPU 3TOM
BbIOMPATh ONTUMAIBHBIA CINOCOO M3MEpPEHMS M HCIOJIb30BaTh M3BECTHBIE METOJbI OLICHKH
MIOIPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCHMOCTH MEXJy (GU3NYECKHMU BEJIMYMHAMHM C HCIHOJIb30BaHUEM
OpSMBIX HW3MEPEeHUH, MpPH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (HUKCHUPOBATh pe3yJbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEMYMH B BUAE TaOIMIl U rpadUKOB, €1aTh BBIBOABI
10 pe3yJbTaTaM UCCIIEI0BAHMS;

coOnrofarh mpaBuia Oe30MacHOro Tpyda MpU HPOBEACHUM HCCIEAOBAHUM B pamMKax
y4eOHOro SKCIEePUMEHTa, Y4eOHO-UCCIEeOBAaTeNbCKOM M  TMPOEKTHOW JEATENIBHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOpaTOpHOro 000pyIOBAHHUS;

pemath pacu€THbIE 3aJayd C SBHO 3aJaHHOM (U3MYECKONM MOJEIbI0, HCHOJb3Ys
(u3nyecKkre 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHaJN3a yCJIOBHS 3a/1a4d BBIOUpPATh (PU3NYECKYIO
MOJIeNIb, BBIICNATh (U3NYECKUE BEIMUYMHBI U (POPMYIbl, HEOOXOIMMbIE JUIsl €€ pelIeHHUs,
MIPOBOJIUTH PacU€Thl U OLIEHUBATh PEAIbHOCTh MOJIY4YE€HHOT0 3HAaUeHUs (PU3NUECKOI BETMUNHBL;

peliaTh KauyeCcTBEHHBIE 3aJaud: BBICTPAUBAaTh JIOTUYECKH HEMPOTUBOPEUMBYIO LIETIOUKY
paccyXJIeHHU ¢ Oopoi Ha U3Yy4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

HCII0JIb30BaTh pu peleHnn y4eOHBIX 3a1a4y COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJIOTUH JJIsl TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALIMUN
Mpe/icTaBiIeHHs] y4eOHON U HaYYHO-TIONMYJIAPHOM MH(OpPMAINH, MOJYyYEHHON U3pa3IMuHbIX
HMCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOTy4aeMyt0 HHGOPMAIUIO; IPUBOAUTH PUMEPDI
BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OO0BsICHEHHE
IIPOLIECCOB OKpYXXAaloIllero MHUpa, B pa3BUTHE

TEXHHUKHU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHMSA 1O (U3MKe B TMOBCETHEBHOM JKU3HU JUIs
oOecnieueHrs 0€30MacHOCTH IpU OOpalleHuu ¢ MpudopaMu U TEXHUYECKUMU

YCTpOMCTBaMH, JJIsl COXPaHEHUs 3I0pPOBbsl U COOIIOACHUSI HOPM 3KOJIOTUYECKOTO TMOBEACHUS B



OKpY>Karolleu cpee;

paboTaTh B rpymIe ¢ BHIIIOJHEHUEM Pa3INYHbIX COIUANBHBIX POJIEH,INTaHUPOBATh paboTy
TPYIIBL, PAlMOHAIBHO paclpeneNiiarTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO OLCHHMBATH BKJIad KAXIOTO U3 YYACTHUKOB I'PYIIIbLI B
pelieHue paccMaTrpuBaeMoit pOOJIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE10

KJIACC
KoauyecTBo yacoB DIeKTPOHHbBIE
Non/ HaumeHnoBaHue pa3iesioB 4 TEM (uudposbie)
°n/m
NMPOrpaMMBblI Bcero Konrpoabubie HipaxTadeckme o0pa3oBaTeJibHBIE
padoThl padoThI pecypeb
Pazgen 1. ®PUSUKA U METO/JIbl HAYYUHOI'O ITIO3HAHMUSI
bubnmuoreka [IOK
11 ®dusuKka 1 METOABI HAYYHOTO TTO3HAHUS 2 httos://m.eds0o.ru/7fA1bF72
Uroro o pazneny 2
Paznen 2. MEXAHUKA
bubaunoreka [JOK
21 Kusemarika ° https://m.edsoo.ru/7f41bf72
bubaunorexa [JOK
22 Humamika ! https://m.edso0.ru/7f41bf72
bubmnorexa [IOK
2.3 3aKOHBI COXpPAaHEHUS B MEXaHHUKE 6 1 1 httos://m.edso.ru/7fA1bF72
Hroro no pasneny 18
Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHIECKOUTEOPHH 9 1 bubmmnoreka [JOK
' https://m.eds00.ru/7f41bf72
bubnnorexa LIOK
3.2 OCHOBEL TepMOAHHAMITKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHS BEIICCTRA. 5 bubmmnoreka [JOK

®da3oBbI€ TEPEXOIBI

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

Htoro no pazneny

24

Pazgen 4. DJIEKTPOAUHAMUKA

41 3 10 bubmoreka [IOK
' JIeKTpoCTaTHKA https://m.edsoo.ru/7f41bf72
492 ITocTostHHBIN 3neKTpUYECKUil TOK. TOKU B 12 Bbubnuoreka LIOK
) pa3IMYHBIX Cpeaax httDS//medsoorU/7f4lbf72
Uroro o pazneny 22
PeszepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

MNOYPOYHOE IINTAHUPOBAHHUE10

KJIACC
Kosau4yecTBO 4acos DeKTPOHHbIE
N Tema ypoka Jara uupposrIe
m/n Beero KonTtposbHble IMpakTHyeckue H3ydenust oBpazoBaTebHBIe
padoThl padoThI pecypebi
®dusuka — HayKa 0 IpUpo/Ie.
1 q Y pHpox 1 Bbubmunorexa [IOK
AYHHBIC METOJBI HO3HAHMA https://m.edsoo.ru/ff0c32e2

OKPY>KaroIero Mupa
Ponb 1 mecTo pusuku B

5 (hopMHpOBaHWUU COBPEMEHHONHAYIHOM 1 Bubmmoteka LIOK
KapTUHBI MUpPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU AEATEITHLHOCTH JIFOICH
MexaHn4ecKkoe JBIKEHUE.

3 OTHOCUTEILHOCTh MEXaHHYECKOTO 1 bubmmnorexa [IOK
nBrkeHus. Ilepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEeHHe

4 PaBHOMEpHOE NIPSIMOTMHEHOE 1 bubauoreka [JOK
JIBUDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEeHHOE NTpsAMOTUHENHOE 1 bubmmorexa [{JOK
JBUKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOomHOE TazicHne. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe ABUXKEHUE.

7 JBm>keHne maTepuaibHONW TOYKH IO 1 bubmmorexa [TOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTU ['amues. 1 Bbubnuoreka [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

HNuepuuansable cucteMbl oTcueta.llepBbiid
3akoH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca Tena. Cuna. [IpuHnun

bubnnorexa IIOK

? cyneprosutuu cuit. Bropoi sakou https://m.edsoo.ru/ffOc3be8
HrrotoHa 1151 MaTepraaibHON TOUKU

10 Tpetuii 3akod HeroToHa 114 Bbubmmoreka [JOK
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsarotenus. Cuia B 110K

nOIMoTEKA

11 TspkecT. [lepBas kocMudeckasi CKOpOCThb https://m.edsoo.ru/ff0c3d00

12 Cuna ynpyroctu. 3akoHn ['yka. Bec Bbubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpermsa. Koaddumment tpenws. Eu6 110K

noIMoTeKa

13 Cuna compoTHBIEHHUS TPH JIBUKCHHUU https://m.edso0.ru/ffOC3f76
TeJla B )KMJIKOCTH WJIU Taze
[TocrymarenpHOE B BpamaTeIbHOE

14 JBHOYKCHUE a0COJIFOTHO TBEPIOTO TeJa. bubmmorexa [JOK
MowmeHnTt cuibl. [Tneyo cunsl. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBecHs TBEPAOTO Tela
HNmnynbc MaTepuanbHON TOUYKH,

15 CHUCTEMBI MaTepHaIbHBIX TOUEK. MMIymbe bubmmorexa [{JOK
CHJIBL. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMIyJibca. PeakTHBHOE NBMKEHHE
PaboTa 1 MOIIHOCTH CHIIBL.

16 Kunetnueckas sHEprust MarepuanbHOW Bbubnuoteka LIOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KHUHETUUYECKOI SJHEPTUH

17 IloTeHumanbHast YHEPTHUA. bubmunoreka [JOK
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[MoreHnmanbpHas SHEPTHS YIIPYTO
ne(hOpMUPOBAHHOW TIPYKUHBI.
[MoTeHnuanpHas SHEPTUS Tella BOJIU3U
ITOBEPXHOCTH 3EMITH

https://m.edsoo.ru/ff0c461a

18

[loreHnuanbHble ¥ HENOTCHIUAIEHBIE
cuibl. CBsi3b pabOTHI
HEMOTEHIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKON SHEPI U CUCTEMBI TeJ.
3aKOH COXpaHEHUS MEXaHUYECKOI

SHEpPruu

Bbubmnorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopras padoTa
«HccnenoBanue CBsi3M pabOTHI CHJIBI C
M3MEHCHUEM MEXaHUYECKOW SHEPTUH
TeJa Ha MPUMEPE PACTIKCHUS

PE3UHOBOT'O KI'yTa»

20

KonTponbnas paboTa o teme
«Kunematuka. [lunamuka. 3aKOHBI

COXpAaHCHUS B MCXAaHUKE»

bubmmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KWHETUYECKOM Teopuu. bpoyHOBCKOE
nsrkenue. Audoysus

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

22

XapakTep ABHKEHHUS U
B3alMOJIEVICTBHSI YACTHI BEILIECTBA.
Moaenu cTpoeHuUs ra30B, )KUJIKOCTEN
U TBEPIBIX TEIl

23

Macca monekyin. KonnuectBo

Beuiectna. [locrosinnas ABoraapo

24

TemnoBoe paBHOBecue. TemnepaTypa



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

u e€¢ uzmepenue. lllkana temmneparyp
Ilenscus

WUneanpueiii ra3 B MKT. OcHoBHOE

bubnmnorexa IIOK

25
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoiroTHas Temreparypa Kak Mepa

26 CpelHel KHHETHISCKON YHEPTHH bubmmorexa [JOK
JBUKCHUS MOJICKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kmaneipona

27 3akoH /laneToHa. ['a30BbIC 3aKOHEI
JlaboparopHas pabota

28 «HccnenoBanue 3aBUCHMOCTH MEXKITY
rnapamMeTpamMu COCTOSIHHS
pa3pexeHHOro raza»

29 H3onpouecchl B UJIeaIbHOM ra3e U ux bubmmorexa [{JOK
rpa(bnqec](oe IIPECTAaBJICHUE https://m.edsoo.ru/ff0c570e
BuyTpenusis sHeprus
TepMO)lHHaMH‘ICCKOfI CUCTEMBI U

30 crocoOwl €€ m3MeHeHusa. KomugecTBo bubauoreka [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHs OJHOATOMHOTO HJIEaIbHOTO
rasza

31 B bubmunoreka [JOK

Wb TETLTOTepelaun
A pe https://m.edsoo.ru/ff0c5¢c36
Y nenbHas TEINIOEMKOCTh BEIIECTBRA.
32 K bubmoreka [IOK
OJIMYECTBO TEIJIOTHI IIPU
P . https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AauadbaTHeIil Tporiecce
33 IlepBrIii 3aKOH TEPMOJUHAMUKHU U €TO Bbubnuoreka [JOK

OpUMCHCHHUEC K U30IIponeccaM

https://m.edsoo.ru/ffOc5efc
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HeoOpaTrMocTh TpoIIeccoB BIPHUPO/IE.

34 Bronoil 3aKor bubnnorexa IIOK
p https://m.edso0.ru/ff0c6230
TEPMOIUHAMHUKH
35 [Tpunnun neiictus u KI1J[ TenmoBoit bubnmnorexa IIOK
MAIIHHBI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapuo u ero KITQ
37 DKojorudeckue mpoOIeMbl
TETUIODHEPTETUKH
38 Oo6o0maronmii ypok «MoekyspHas Bubnuoreka IIOK
¢uznka. OCHOBBI TEPMOIMHAMHKHY https://m.edsoo.ru/ff0c6938
Kontponbnas pabora o Teme
39 Monex s, O Bbubmunorexa [IOK
OJICKYIIIpHAA (QHIMKA. LICHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBanne U KOHIEHCAIIHS. bubmmoreka [IOK
Hcnapenue u KUMeHHUE https://m.edsoo.ru/ff0c63b6
AOConIoTHas U OTHOCHUTEILHAS
41 BJIA)XKHOCTH BO3yXa. HackIleHHbIMIIa bubmmorexa LHOK
Ayxa. III P https://m.edsoo.ru/ff0c64d8
Teépaoe teno. Kpucranmuueckue u
42 amopdHbie Tena. AHU30TPOIHS bubmmorexa [{JOK
CBOMCTB KpucTaioB. Kuakue https://m.edsoo.ru/ff0c65f0
kpucTtayuibl. COBpeMEHHbBIE MaTepHaIbl
[TnapiieHue ¥ KpUCTAJLTU3AI[MSL.
43 ViaenpHass TEIOTa ILIABIEHUS bubsmorexa LHOK
Cﬂz crio CHUA. https://m.edso0.ru/ff0c6708
yOIuMarus
Bubmmnoreka IIOK
44 YpaBHEHWE TEILUIOBOTO OajaHca 1

https://m.edsoo.ru/ff0c6820
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ONeKTpU3anus Tell. IICKTPHICCKU3aps.

45 JIBa BU/IA DIICKTPHIECKHX bubmorexa HOK
A P https://m.edsoo.ru/ffOc6bcc
3apsAI0B
[IpoBOonHMKH, AUITIEKTPUKH U Eu OK
OoTeKa
46 MOJYNPOBOJHUKH. 3aKOH COXpaHECHUS htI;Isz'I/jImTedIsfooHru/fTOCBbcc
3NEKTPUYECKOTO 3apsaa T '
B3anmopeiicTBue 3apsnoB. 3akoH Eub OK
noInoTeKa
47 Kynona. ToueuHslii anexTpudecKuiizapsg https://m.e dsooL}u Iff0c6ced
Hanpsk€HHOCTD 3J1eKTPUIECKOT OO
48 [IpuHTMT Cyneprno3uun Bubmmoteka LIOK
3JIEKTPUUYECKUX nojeu. JIunuun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
PaboTa cuit anekTpocTaTHYeCKOT OO Bub 11OK
noanorTexa
49 [HoTennuan. Pa3HocTs moTeHIMATIOB https://m.edso0.ru/ffOc6f00
[IpoBOIHMKY 1 TUATIEKTPUKH B Eu OK
oTeKa
>0 SJICKTPOCTATHHCECKOM TOE. htI:sz']/jImTedsooL}u/ffOC7018
Judnektpuyeckas NPOHUIIAEMOCTh
. bubmmnorexa [IOK
51 OnekTpoéMkocTs. KonaeHncarop https://m.edsoo.ru/ff0cT126
ONEeKTPOEMKOCTh TIIOCKOTO Bu6 LIOK
nonInoTeKa
52 KOHZIEHCAaTOpa. DHEPIrus 3apsKEHHOTO https://m.edsoo.ru/ffoc72¢0
KOHJIeHCaTOopa T '
53 JlaGopartopnas padota "H3mepeHue
AIIEKTPOEMKOCTH KOHIeHcaTopa"
54 ITpuHMn AEUCTBUS U TPUMEHEHUE

KOHJACHCATOPOB, KOIMUPOBAJIBHOTO
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ammapara, CTpyHHOTo MpUHTEpa.
DNeKkTpocTaTHIeCcKas 3aluTa.
3azeMiieHHE DJICKTPOIPHOOPOB

55

DIIEKTPUIECKUI TOK, YCIOBHUS €TO
cymiecTBoBaHUs. [10CTOSTHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conpotusienune. 3akoH OMa s
y4dacTKa Lenu

56

ITocnenoBatenbHOE, NAapaIENbHOE,
CMEIIaHHOE COeTNHEHUE
poBOAHUKOB. JIlabopaTopHas paboTa
«/3ydyenne cMeIaHHOTO COeTNHEHUS

PE3UCTOPOBY

Bbubmunorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

Paborau MOIIHOCTB JJICKTPHUYCCKOI'O

ToKa. 3akoH J[>xoyns-Jlenna

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

58

3akon OMma JiJ1s MOJTHOM (3aMKHYTOM)
anekTpuueckou nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC uctouHnka TOka u

€0 BHYTPCHHCTO COIIPOTHUBJIICHUS)

bubmmnorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNEeKTPOHHAS MPOBOIUMOCTH TBEPIIBIX

METaJJIOB. 3aBUCUMOCTD COIMPOTHUBJICHUA

METAJUIOB OT
Temreparypbl. CBepXIpPOBOIUMOCTh

60

DIIEKTPUYECKHIT TOK B BAKyyMe.

CBoMCTBa 3JIEKTPOHHBIX MYYKOB

61

[TomympoBoaHuKH, WX COOCTBEHHASI U
MpUMECHas MPoBOAUMOCTh. CBOMCTBA
p—~n-nepexona. IlomynpoBogHUKOBBIE

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



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

IpUOOPHI

DIIEKTPUIECKHIT TOK B paCTBOpax M

62 pacmiaBax JIEKTPOJIUTOB. 1 Bbubmmoreka [JOK
DIEKTPOIUTHYECKAS JAUCCOIUAIHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpOoIN3
DJIEKTPUYCCKUI TOK B razax.

63 CaMOCTOSTEIbHBIN U HECAMOCTOATEILHBIN 1 Bbubnunorexa IIOK
paspsa. Monnus.Ilnasma https://m.edsoo.ru/ffOc84ae
DnekTpudeckue npudbopsl u
YCTPOMCTBA U UX MPAKTUUECKOE Bbubnuorexa [JOK

64 1 .
npumeHenune. [IpaBuia TEXHUKH https://m.edsoo.ru/ffOc86fc
0e30ImacHOCTH

65 O06o06maromuii ypox 1 bubmmorexa [JOK
«ONeKTpOITHHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponpHas paboTa o reme

66 «Onexrpocratuka. I1ocTOSHHBIIM 1 bubmmorexa [JOK
3JIEKTpUUECKUU TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX CPEIAX»

67 PezepBHsblii ypok. KonTponbsHas 1 bubnuoreka LIOK
pabora mo teme "DieKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6obmarommii ypoxmno 1 bubmmorexa [{JOK
temam 10 kacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* ®dusuka, 10 kmacce/ KacbsiHoB B.A., O0111ecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«IPODAY»; AkimonepHoe o6mectBo «M3mareascTBo

«IIpocsemenune»

METOAUYECKHUE MATEPHUAJIBI IJIAA YYUTEJA
[Iporpamma kypca ¢puszuku nis 10 kinacca. basossiii ypoBeHs (aBTop B.A. KacbsiHOB)

YMK «®uzuka. 10 knacc. ba3oBblil ypoBeHb»

1. ®usuka. 10 knace. Ba3oBblii ypoBeHb. YUEOHHK C 2IEKTPOHHBIM
npuiiokenueM (astop B. A. KacbsHOB).

2. ®usuka. 10 knacc. ba3osblii ypoeHb. MeToauueckoe nocooue (asrop B.A.
KacbsinoB).

3. ®usuka. 10—11 knaccsl. ba3oelii yposens. TeTpanb 1is 1a60paTOPHBIXPAOOT
(aBToph! B. A. Kacesnos, B. A. KopoBun).

4. ®usuka. 10—11 xnaccel. ba3osslil yposens. Kommiekt TeTpaeii s

KOHTPOJIBHBIX paboT (aBTOp B. A. KacksHoB)

5. ®usuka. 10 knace. JluakTHaeckue KapTouku-3aaanus (aBTopsl M. A.Y1Iakos,
K. M. Ymakos).

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETUUMHTEPHET

1 http://nsportal.ru - connansHas ceTh paOOTHUKOB 00pa30BaHMUs.2
http://markx.narod.ru/pic/ - ¢pusuka B mkoe.

3 http://festival.1september.ru/articles/ - pecTupans negarorudeckux uaei

«OTKPBITBIN YPOK».

4 http://www.fizika.ru/ - caiit st yuureneit GU3MKU ¥ MX yIEHHKOB.5
http://www.physics.ru/ - marepuansl o pusuke.

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

7 http :// school - collection . edu . ru / - enunas xomnexuus LIOPoB
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