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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3nuke 06a30BOro YpoBHSI Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA U TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yuéroM (enepaiibHOW paboyell MporpaMMbl BOCHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX
Opra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

ConepkaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAy4YHOW KapTUHBI Mupa oOyuaronmxcs 10-11 knaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AECATEILHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBercTBYeT TpeboBanusiMm ®PI'OC COO k
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pE3yJbTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTH pEAM3alUU MEXKIIPEIMETHBIX
CBA3€d (U3MKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHBIMU mpenMeramu. B Hel
OMPEIEISAIOTCS OCHOBHBIC 1I€JIM M3y4YeHUsl (DU3MKU HAa YPOBHE CPEAHETO OOIIETO
o0Opa3oBaHUsl, TUIAHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeJMEeTHbIC, TPeIMETHbIE (Ha 0230BOM yPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJbTAThl OCBOCHUS Kypca (U3UKU HAa Oa30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTATHI [0 roj1aM 00yUEHUs;

e cozepkaHue yueOHoro npeamera « Pu3nkay» 1o rogaM o0y4eHus.

du3znka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJEe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUI 00 okpyxarorem Mupe. [IIkompHbIN Kypc GU3UKH — CUCTEMOOOPa3yOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHWMHEH, OHOJOTHEH,
busznyeckoir reorpadueir u actpoHomueid. Mcmonmb3oBaHME W aKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHMM  OmpenersieT Xapakrep U pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIYYEHHUSI HOBBIX MAaTE€pHaJIOB C 3a/laHHBIMU CBOWCTBAMHU U JPYTHX.
N3yyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydaroummxcs, B (GOPMUPOBAHHWE YMEHUN MNPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS IPU BBINIOJHEHUU UMHU YY€OHBIX UCCIEAOBAHUM.

B ocHoBy kypca ¢usuku [y ypoBHS CpenHero ooOiiero oOpa3zoBaHUs
NOJIOXKEH pAX HUACH, KOTOpPbIE MOXXHO paccMaTpHBaTh KakK IPUHLHUIBL €0
HOCTPOEHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pPa3/eloB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (DU3HUKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUU C HeW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (u3uueckux Teopuid. Beaymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi NpeanosiaracT HCIOIb30BAHHE
TYMaHUTapHOTO TMOTEHIMana (U3MYECKONl HayKHU, OCMBICICHHUE CBS3M Pa3BUTHUSA
¢u3nku ¢ pa3BuTHEeM OOIIECTBA, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTMYECKUMU ITpoOIeMaMu.

Hoess  npuxnaowou  nanpasnennocmu. Kypc (usukum  mpeamosnaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHMYECKUX M TE€XHOJOTMYECKHUX MPUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHusl, MOCBAUIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJIOTHMM, a TaKXe 0O0CYKICHUs
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€3011acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusnyeckue Teopuu (HopMupoBaHHE TPEACTABICHUNA O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIM (PyHAAMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX MPEJCTAaBICHUSAX O MPUPOJE, TIpaHUIIAX
NPUMEHHUMOCTH TEOPHl, JJIsI ONHCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CucTeMHO-JIeATENBbHOCTHBIA TOX0J B Kypce (U3UKH pealn3yercs Mpexse
BCEro 3a CYET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYarolUXCsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OSTO HCIOJb30BAaHHE CHUCTEMbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX padoT,
KOTOpbIE B Iporpamme mno (gpusnke oObeIMHEHBI B OOIIMNA CIUCOK YYEHUYECKHX
paKTUYECKUX padoT. BoiielieHne B yka3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOAUMBIX JUISi KOHTPOJIA UM  OLIEHKH, OCYIIECTBISETCA y4YaCTHUKAMU
00pa3oBaTENBHOIO IMpOLlECCa HCXOAd M3 OCOOEHHOCTEM IUIAHUPOBaHUS U
OocHallleHust kaOuHeta ¢uiuku. Ilpu »3TOoM obecnieunBaeTcss OBIAJIEHUE
0o0y4YaronMMucs yMEHUSIMUA MPOBOJIUTh KOCBEHHBIE W3MEPEHMS, HMCCIEIOBaHUS
3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH M TIIOCTAHOBKY OINBITOB IO MPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpmioe BHUMaHuE yAeNdeTCs PEUICHUI0 PAaCUETHBIX M KaueCTBEHHBIX
3aaa4. [Ipu 3TOM nmia pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISKOTCS 3a/layd C SIBHO
3aJJaHHOM (PU3UYECKON MOEIBIO, TO3BOJIAIOIINE IPUMEHSTh U3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfeia Kypca, TaK U WHTETPHUPYS 3HAHUS W3
pasHbBIX pasnenoB. /[ KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SBJISIOTCS 3a/IaHUS Ha
O0OBSCHEHHE TPOTEKaHUs (U3MYCCKUX SBIICHUH W TPOIECCOB B OKPYKAFOIICH
KU3HHU, TpeOyromme BhIOOpa (U3MYECKON MOJENU IS CUTyallMd MPaKTUKO-
OpUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepualbHO-
TEXHUUYECKOMY OOECIICUCHHI0 Y4YeOHOTOo Ipolecca 0a30BbI ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHus JOMKEH U3Y4aThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (M3WKK WIM B YCIOBUSX HWHTETPHUPOBAHHOTO KaOWHETa
NPEAMETOB E€CTECTBEHHO-HAYUYHOIo IMKJIa. B kaOuHere (GU3UKH JOKHO OBITh
HEe00X0auMoe J1abopaTopHOe O0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHCcTpallMoHHOE O0Opy/ioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JIEMOHCTpaIuil s
UCCJICIOBAaHMUSI  M3y4YaeMbIX  SBICHHH ©  TPOIECCOB, OJMIUPHUECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHA.

JlabopaTopHoe 00OpynOBaHHE MJII YUYEHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M O0ECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKhe KOMILICKTHI
7a00paTOPHOTO OOOPY/IOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAHUU AHAJIOTOBBIX U IUMPOBBIX NMPHUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTETLHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3Yy4YeHHS (GU3UKHU B 00111eM 00pa30BaHUH SIBIISTIOTCS:

e (opmupoBaHue wHHTEpeca M CTpEMJICHUS OOYYAOIIMXCS K HAYyYHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOUIUM SIBIICHUSM;

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTara H3y4YCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHHN OOBSCHATH SBJICHHUS C HCIOJb30BaHUEM
bu3nUecKuX 3HAaHUN U HAYYHBIX JIOKA3aTENbCTB;

e (opmupoBaHue TpeNCTaBICHUNA O PONHM (PUMKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHA U TEXHOJOTHH.

JlocTrxeHne STUX Ieei 00ecrednBaeTCsl pelieHneM CIEeIyoNnX 3a1ad B

nmpoliecce u3yueHus Kypca GU3NKY Ha YpPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



e mnpuoOpeTeHue CUCTEMBbl  3HAHUM 00 00mux (bu3IIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTFOYAst MEXaHHKY,
MOJIEKYJIIPHYIO (PU3UKY, SJEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBHI aCTPOPUIUKH;

e (opMUpoBaHME YMEHHMH NPUMEHATh TEOPETUYECKUE 3HAHMUS  Jid
OoOBbsiCHeHHsI (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

e OCBOEHHE CIOCOOOB pELIEHUS pa3IU4HbIX 3aJad C SBHO 3aJlaHHOU
¢uznueckoil Monenpio, 3aJay, MOJPa3yMEBAIOIIMX CAMOCTOSITEIHLHOE
co3gaHue GU3NUeCKO MOJENH, aJIeKBATHOW yCIOBUSIM 3a/1a4uH;

e TMOHMMaHHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO
cpenys;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS WM IMPOBEACHUS
(bu3MYeCKuX SKCIEPUMEHTOB, aHAIM3a M HMHTEpIpeTauu HUHGOpPMAIINH,
OIpeieNICHUs IOCTOBEPHOCTHU MOJMyUYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHM JJIs Pa3BUTHUS YMEHUI IMPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wsydenme ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero

oOpazoBanus orBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemblii B mporpamMMe 1O (U3HKE TMEpedeHb Ja0OpaTOPHBIX H

NPaKTHYECKUX paboOT SIBISETCA PEKOMEHIOBAHHBIM, YYUTENh JeJaeT BBIOOP
mpoBeleHusl JTabOpaTOPHBIX pPabOT U OMBITOB € YYETOM HMHAWBHAYaJIbHBIX
0COOEHHOCTEH 00yJaroIIMXCA.



COJAEPXKXAHME OBYYEHUA
10 KJIACC

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupozae. HayuHbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb 3KcliepuMeHTa M TEOpPUM B MPOLECCE IO3HAHUS MPUPOIBI.
DKCHepUMEHT B QUBHKE.

MopenupoBanue (PpU3NYECKUX SBJICHHWA U TPoIeccoB. HaydHble THIOTE3HI.
®u3znuecKre 3aKOHbl U TEOpUU. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpunMn COOTBETCTBUS.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MUpa, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHBIE TPUOOPHL, KOMIIBIOTEPHbIE
JNATYUKU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienne, CKOpPOCTh (CpeaHSISI CKOPOCTh, MTHOBEHHAasT CKOPOCTh) H
YCKOPEHUE MaTepUaIbHOW TOYKH, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CiioxeHune nepemMenieHui U CJI0)KEHUE CKOPOCTEN.

PaBHOMepHOE W paBHOYCKOpEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpJIMHAT, CKOPOCTH, YCKOPE€HHUS, MNyTH U TMEpPEeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuneiinoe  aBukeHue. JIBUKEHME  MaTepuaIbHOM TOYKM 1O
OKPY>KHOCTH C IOCTOSIHHOM 10 MOYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAS
ckopocth. [lepuon n gactora obparieHus. [leHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JIBUKEHUE CHAPSJIOB, LIEMTHbIC U PEMEHHBIEC MIEPEAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTpAIMsd KUHEMATHYECKUX XapaKTEPUCTUK
JBUKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habntonenue nBukeHus Tena, OpPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTABHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3ydyeHne HEPAaBHOMEPHOIO ABUKEHHUS C LEIbIO ONpPEIENICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXAY IyTAMHU, MPOWICHHBIMUA TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE MPOMEXKYTKHM BPEMEHM TIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBMKEHUS MIAPUKA B BI3KON HKUJIKOCTH.

N3ydenue aBuxkeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunumn  otHocurensHOCcTH  ['anmunes. IlepBeiii  3akoH  HbrotoHa.
NuepumanbHbpie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unuu cuil. Bropou 3akoH HeroroHa
JUIsl MaTepUalIbHOM TOYKHU. TpeTuit 3aKkoH HproToHa AJ1s1 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsokectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cKkoibxkeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokosa. Koaddumment tpenus.
Cuna conmpoTUBIICHUS IPU ABUKCHUU TEJIA B AKUJIKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBHXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpauleHus. llmeuo cunbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHn4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEHUE MacC B3aMMOJECHUCTBYIOIINX TE.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CroxeHue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehOopMaIvu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOJIBEME U MMAICHUH.

CpaBHEHUE CUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBeCUs TBEPAOTO Tesia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuvl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE H
pe3nHOBOM 00pa3ile, OT ux aedopMarum.

HccnenoBanue ycinoBUM paBHOBECUSA TBEPAOTO TEJA, HMEKOUIETO OCh
BpalICHUS.

Tema 3. 3axonbl COXpaAHEHUA 8 MEXAHUKE

Nmnynbc maTtepuanibHOM TOYKHM (Te€a), CUCTEMbl MAaTEpHATbHBIX TOYEK.
Nmnynbc cuiibl M1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBHOE ABUXKEHUE.

PaGoTa cuiibl. MOIITHOCTD CUJTBI.

Kunernueckass sHeprus marepuaibHOMl Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUH.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprus YIpyTo
nedhopMupoOBaHHONW  mpyxkuHBL  [loTeHIManpbHas SHEpPrus Tena  BONHU3U
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HeNOTeHUHalbHble  cuiibl.  CBsi3b  pabOThHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW JHEPIUM CHUCTEMBI TeEIl.
3aKOH COXPAHEHUSI MEXaHUYECKON YJHEPTUU.

Yapyrue v Heynpyrue CTOIKHOBEHHUS.

TexHuyeckue yCcTpoiCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
IPYKUHHBIN IUCTOJIET, IBUKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo MOTEeHIIMATLHON YHEPTUN B KHHETHUECKYIO  OOpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHnne abCOMIOTHO HEYNPyroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI C U3MEHEHHEM MEXAaHUYECKOW SHEPTHUU
TE€JIa Ha IIPUMEPE PACTSKEHHS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekyisipHast Gu3MKa 1 TEPMOJAMHAMHUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJied CTPOEHUs Ta30B, XKUIKOCTEH U
TBEPJIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeeid. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. Illkama temmneparyp
Llenscus.



Mopgens  upeanibHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOW TEOpUH HACANTbHOTO raza. AOCONIIOTHAs TemIepaTypa Kak Mepa
cCpeaHeld KHHETHMYECKOW HSHEpPruu TEIUIOBOrO JBMXKEHUs dacTtul] rasa. [llkama
temneparyp KenbBunHa. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompouecchl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeAcCTaBIECHUE H30MPOIECCOB: HM30TEpMa, M30X0pa,
nuzo0bapa.

TexHuueckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKA3bIBAIOIIME JMCKPETHOE CTPOCHUE BellecTBa, (QoTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneiThl 0 AU Py3UH KUAKOCTEN U Ta30B.

Mopens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita [lTepha.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOy AaBJIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHUE COCTOSHHS UACAIBHOTO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Onpenenenre Macchl BO3yXa B KJIACCHOW KOMHATE€ Ha OCHOBE M3MEPEHMUI
00bEMa KOMHATHI, IABJICHUS U TEMIIEPaTyphl BO3lyXa B HEH.

Uccnenoanue 3aBUCUMOCTH MEXIy TapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepmonnHaMuueckasi cucremMa. BHYTpeHHssSI SHEpPrusi TEPMOAMHAMUYECKOM
CUCTEMBI U CTIOCOOBI e€ m3MeHeHus. KommuecTBo TermtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HUJeallbHOro  Ta3a.  Buasl  Temonepenauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEaAYE.

[Tonstne 00 aamabatHOM mpormecce. [lepBhIid 3aKOH TEPMOJIUMHAMHUKHU.
[IpumeHenre mepBoro 3akoHa TEPMOJMHAMHUKH K Hu3ompoleccam. ['paduueckas
UHTEpHpeTalus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHAS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MaminHax. KoadduimeHT mnone3Horo
nevctBug TteroBoil mamwuHbl. [ukn KapHo u ero ko3d@dUIMEHT MOJIE3HOTO
JENUCTBUA. DKOJIOTHYECKUE TIPOOIEMBI TETIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTellb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

WN3meHnenne BHYTpEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PAOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ NEWCTBHEM CKAaTOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MmyTéM TpeHHUs (BUIEOAEMOHCTPALUSA).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMiiepaTyphl) Tela Ipu Terionepeaaye.

OnpIT 10 anauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopnule pabomol

N3mepenne yaenpHON TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeujecmea. Dazoevie nepexoovt

[TapooGpa3oBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3ayxa. HacelmieHHBIM map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpemeHHblE Marepuainbl. [lnaBieHune u
KpucTayumM3anus. Y AelibHast TerioTa miasienus. Cyomumarusi.

YpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMATepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npyu noHM>KEHHOM JaBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHust v MJIABJICHUS KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanusi KpucTalioB.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO31yXa.

Paznen 4. djekTpoauHAMMKA
Tema 1. dnekmpocmamuxa
OneKkTpu3aums Tell. OJEKTpUYECKUil 3apsia. JlBa BuAa DIEKTPUYECKHUX
3apAnoB. IIpOBOJHMKH, OUANEKTPUKHA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOro 3apsijaa.
B3aumopneiictBue 3apanoB. 3akoH Kymona. ToueuyHsli 3IeKTpUUECKUi 3apsi.
Onextpuueckoe moine. Hampsok€HHOCTh snekTpuueckoro noisd. IlpuHnun



CyNEepHO3ULIMKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH SJIEKTPUYECKOIO
TTOJISL.

Pabora cun  anextpocratmyeckoro  mons.  I[loreHuman.  Pa3zHoCTh
NOTEHUHUAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B AJIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi MPOHUIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHncaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHASHCATOopA.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOI,
AIEKTPOMETP, AJIEKTPOCTATUUECKash 3allluTa, 3a3eMJICHHUE D3IIEKTPONpPUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTpOCTaTUYECKAS 3alUTA.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT  IUIOWIAIN
IJIACTUH, PACCTOSHUSI MEXAY HUMHU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopA.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3mepenue 351eKTpOEMKOCTH KOHIEH CATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

DJEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHSI JJIEKTPUUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 1714 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyms—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIIEKTPOJBUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MOJaHOM (3aMKHYTOM) 35ekTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

ONIeKTpOHHAsT  MPOBOAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoIHUKHU. CoOcTBeHHas u npuMecHast MPOBOAUMOCTh
noJynpoBOoJHUKOB. CBoOMCTBa p—n-niepexona. [lonynpoBoAHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  dJIEKTPOJMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUeCKuii TOK B razax. CaMOCTOSITEIbHBIM M HECAaMOCTOSTEIbHBIN
paspsa. Monnus. [Ina3zma.

TexHn4ecknue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTPOHArpeBaTelIbHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN THOJ,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN AUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAY TTONIEPEYHOr0 CEUCHUSI U MaTepHrala.

CmemaHHOe COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe wu3MepeHue JSIEKTpOABHXKYIIEH cuibl. KopoTrkoe 3amMbikaHne
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OHOCTOPOHHSSA MPOBOJAUMOCTD IHO/IA.

Vuenuueckuii skcnepumenm, 1abopamopnule pabomuwl

N3ydeHune cMemaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukn 6a3oBoro ypoBHs B 10 kiacce oCymIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4YHOTO
MO3HAHUS: SIBIEHWE, HAy4YHBIA (aKT, Trumore3a, (pusmdeckas BEIUUMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, Ux rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexannueckoe ABUKEHHE B XKHUBOHM mpupoje, nuddysus, ocmoc,
TEIMJI000MEH >KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
3JIEKTPUYECKUE ABJICHHUS B )KUBOM MPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEH WU



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHUYECKAS JUCCOLMALNS,
rajgbBaHUKA.

l'eocpagpusa: BnaxHOCTb BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEHHUS B TEXHUKE, MOALIMUIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYrHe), JBUrareilb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOWM XOJOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YKCJIE HAHOMATEPUAIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB,
KCEPOKC, CTPYUVHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoOOPBHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, TaJbBAHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUA

OcBoenue yueOHOro mpeamera «®Pu3nMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BbIM YPOBEHb) JOJKHO OOECICUUTHh JOCTHXKEHHUE CJICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPSIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3VYJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOro npeaMera « Ou3nkay JTOKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOImMXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH NO3WIKMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM IIEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITA M OMBITA JCATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOM JIESATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKU 00YyYaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOILIECYETIOBEYECKUX T'YMAHUCTUUYECKUX U
J€MOKPAaTHUYECKUX [IEHHOCTEM;

FOTOBHOCTh BE€CTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPAKIAHCKOIO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00Pa30BaTEIIbHONW OpPTaHU3aIINH;

YMEHHUE B3aMMOJEHUCTBOBATH C COUMAIIbHBIMA HUHCTUTYTAMHU B COOTBETCTBUU C
ux (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) NIaTPUOTHUYECKOT0 BOCTIUTAHUA:

c(hOopMUPOBAHHOCTh POCCHICKOU rpa)XXJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITHUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUs,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESATEIbHOCTU YYEHOT0;

OCO3HAHME JINYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

3CTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAs ICTETHKY HAYyYHOTO TBOPYECTBA,
npucyLero (pU3n4ecKoil HayKe;



5) Tpy10BOro BOCIIUTAHMS:

MHTEpPEC K Pa3IUYHBIM cepaMm MNpoPEeCcCUOHANBHONU IEATENBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBINA BHIOOP
Oynyieit mpodeccuu u peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIE I1JIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMUIO M CaMOOOpPa30BaHUIO B 00JIaCTU
(bU3UKH Ha MPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0TNYeCKOr0 BOCIIMTAHUSA:

c(OpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIBTYpPbI, OCO3HaHUE TJI00aIHHOTO
XapakTepa SKOJOTUUECKUX TTPOoOIeMm;

MJIAHUPOBAHUE M OCYIIECTBIICHUE JICCTBUM B OKPY>KAIOIIEH CpeJie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOrO pa3BUTHSI YEJIOBEUECTBA;

pacllupeHre OmbITa JEATEIIbBHOCTH SKOJOTMYECKOM HaNmpaBI€HHOCTH Ha
OCHOBE MMEIOITNXCSI 3HAaHUH 10 (PHU3UKe;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UYECKON HAYKH;

OCO3HaHUE LIEHHOCTHM HAay4YHOW JESTEIbHOCTH, TOTOBHOCTh B IpOILECCE
u3yuyeHus: (U3UKU  OCYIIECTBJISITh  MPOEKTHYKD U HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METANPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBHS
ba3oBble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (opMyJUpoOBaTh U aKTyaJIUM3UpPOBATHL  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh UEIH ACATEIbHOCTH, 3aJaBaTh IMapaMEeTPbl W KPUTEPUU HX
JIOCTHOKECHHUS;
BBISBISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYMST B  PacCMaTPUBAEMBIX
bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHaIM3a UMCEIOIIUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN AEATEILHOCTH;
KOOPJAMHUPOBATh M  BBIIONHATH pabOTy B YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble nccieaoBare/bCKHue AeiCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHMEH, KIKOYEBBIMU MOHATHUSMH W METOAAMHU
(du3nYecKoil HayKu;



BJa/IeTh HaBbIKAaMHU Y4eOHO-UCCIIEI0BATENBCKONW U MPOEKTHON AESITENbHOCTU
B 00J1acTU (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a/1ad (PU3MUYECKOTO COACpKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJaJeTh BHUAAMU JEATEIbHOCTU IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEOoOPa30BAaHUI0 W MPHUMEHEHHWIO B Pa3iMYHBIX Y4YeOHBIX
CUTYaIUsIX, B TOM YHCIIEe TIPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYUHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaady,
BBIIBUTATh TUIOTE3Yy €€ pelIeHHs, HaXOAWTh apryMEHThl Ui J10Ka3aTelbCTBa
CBOMX yTBEPXKJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJE pEIIECHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyIuMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa30OBATEIbHOMN
JESTEIbHOCTH, B TOM YHUCJIE€ IPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUWA 10 (HU3UKE B NPAKTUYECKYIO 0O0JacTh
KU3ZHEIEITEITbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIE UJIEH, NIPEUIaraTb OPUTHHAIbHbIE TIOAXO0/AbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, AOIYCKAIOIINE aJbTEPHATUBHBIE PELICHUSI.

Pabora ¢ unpopmaumeii:

BJa/IeTh HaBBIKAMH IOJIy4€HUsS MHPOpMAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIbHO OCYLIECTBIIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEPIpeTaio WH)OpPMALUK Pa3TUYHBIX BUAOB U (HOpM
pPEICTABJICHHUS;

OLICHHBATh JJOCTOBEPHOCTh MH(OPMALINH;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEUICHHMH KOTHUTHMBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ CoOONIOIGHHEM TpeOOBAHUN HPrOHOMHMKH, TEXHUKU O€30I1acHOCTH,
TUTUEHBI, pECypcocOEepeeHHsl, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHOM 0€30IaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COAEpPKaHUS B pa3IMUYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI HHPOPMALUH U LIEIEBON ayJUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(dopMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHMKAaTHUBHBIE YHHBEPCAJIbHbIE YUeOHbI€e 1eldCTBUSA:
OCYIIECTBIIATH O0IIEHNE HA YpOKax (PU3HKU U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MIOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYaTbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JCHCTBUN C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJI€HA KOJUIEKTUBA;

NpUHUMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacmpeneniaTh pojau ¢ y4€TOM MHEHHM YYaCTHUKOB, OOCYXIaTh pE3YJbTaThI
COBMECTHO pabOTHI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa M KaXJOr0 y4YaCTHHUKA KOMaHIbl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLECHWBAThL HAEHU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIIUSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JEATEIBHOCTh B 00JacTH
GU3NKH W acTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU (POpPMyIHpOBaTH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHUs] PAaCYETHBIX M KAaYeCTBEHHBIX
3aJ1ad, TJIaH BHIMIOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y9e0HOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JieJlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUPOBAaTH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OLICHHUBATh IPUOOPETEHHBIN OIBIT;

cocoOCTBOBAaTh (OPMHUPOBAHUIO W MPOSBICHUIO SPYIUUMU B 00JacTU
(U3KKH, TOCTOSHHO MOBBINIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLIUOHATbHBI HHTE/VIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HABBIKAMH  TO3HABATENILHON  pedrexkcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, HUX pPE3YIbTaTOB U
OCHOBaHUIA;

UCTIONIb30BaTh MPHUEMBI peIIeKCHH ISl OLIEHKU CHUTYalllH, BHIOOpa BEPHOTO
pelIeHus;



YMETh OIIEHUBATh PUCKHM W CBOCBPEMEHHO TPUHUMATH PEIICHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAINW3E pe3yIbTaToOB
JeSTEIILHOCTH,

MPUHUMATH Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHX TIPH aHAINW3Ee pe3yIbTaToB
NEeSATEITHLHOCTH,

pPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce mocTrkeHHs] JTMYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3uKe ISl YPOBHS CpPEIHEro oOIero ooOpa3oBaHUs Yy OOyYarOUIUXCs
COBEpPIIICHCTBYETCS HYMOLIMOHAITbHBIH UHTEIJICKT, IIpeInoJararoInun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE SMOITMOHAIIEHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOW AMOIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETyJIMPOBAHUA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aIanTHPOBAThCS K
AMOITMOHAIBHBIM U3MEHEHUSM U TIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K OCTIIKEHUIO TSI U
yCrexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JIEHCTBOBATh HMCXOJS M3 CBOUX
BO3MO>KHOCTEH;

AMIIATHH, BKIIOYAIOIICH CITOCOOHOCTh MIOHUMATh SMOITMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 IMpPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIFOUAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHUSI
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyudenuss B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITNXCSI YMEHUIN

JEMOHCTPHUPOBATh HA MpUMEpax pojb M MeCTO (U3UKUH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIbHOCTH JIOJIEN;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUYECKHX MOJIEeH:
MaTepualibHas TOYKa, MHEpLUUaIbHas cUcTeMa OTCu€ra, abCOIMIOTHO TBEPAOE TEIO,
WJICaJbHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, KUIAKOCTEW U TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PEIICHUH PU3NYECKUX 3a]1a4;

pacmo3HaBaTh (U3MUECKHUE SABICHUS (TIPOIECCHI) U OOBSICHATH WX HA OCHOBE
3aKOHOB MEXAHUKHU, MOJICKYISPHO-KMHETHYECKON TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOAMHAMUKU:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJUHENHOE
JBU)KEHUE, CBOOOJHOE TMAaJCHUE TeJ, JBHXEHUE MO OKPYKHOCTH, HWHEpLUS,
B3auMoJielicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBH)KEHUE, CTPOCHUE >KUIAKOCTEH
U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HArpeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBECHE, HCIAPEHHUE, KOHJEHCAlMs, IJIABJIEHUE, KPUCTAJUIM3alUsl, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUA T'a3a IPU €r0 HAarPEBAHUU B 3aKPBITOM
coCyZle, CBSI3b MEXAY MapaMeTpamMu COCTOSIHUST Ta3a B H30MIpoleccax,
AJEKTpU3aLHUs Tell, B3aUMOJICHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHUYECKOE JIBIXKCHHE, WCIOIb3ysd (PU3NYECKUE BEITMYUHBI:
KOOpAWHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPIus, MOTEHUUAJIbHAS DHEPIUs, MEXaHW4ecKas
paboTa, MexaHWYeCKas MOIIHOCTh; MPH OINKWCAHWU TMPABUIBLHO TPAKTOBATH
(GU3HYEeCKUl CMBICTT HUCHOJIB3yeMbIX BEIMYMH, WX O0O3HAYCHHUS W CIUHMIIBI,
HaxXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DPU3UYECKYIO BEJIMUHUHY C APYTUMU
BEJINYMHAMU;

ONUCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBICHUS,
UCTONB3YsS (U3MUECKUE BEIMYMHBL: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHUYECKAsi SHEPrUs XaOTUUECKOTO JBUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIIOThI, BHYTPEHHSAS HSHEprus, paboTa rasa,
KOA(h(UIIMEHT TOJE3HOTO JICWCTBHUS TEIUIOBOTO JBHUTaTelsl; MpPHU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yEMBIX BEJIMYMUH, WX
0003HAaYeHUs W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(bu3HYECKyI0 BEIMYHUHY C IPYTUMHU BEIMYUHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
SIBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEIUUMHBI: DICKTPUYCCKUIN 3apsi,
3JIEKTPUYECKOE TOJIe, HAMPSKEHHOCTD IMOJIsSI, MOTEHIIMAJ, PA3HOCTh MOTECHIMAJIOB;
Opy ONMHUCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKUA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, WX OOO3HAYCHMS] W EIWHUIIBI; yKa3biBaTh (HOPMYIIbI, CBS3BIBAIOIIUE
JTAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMU BETMUYMHAMU;

aHAIM3UPOBaTh (PU3MUECKHUE MPOLECCHl U SABJICHUS, UCIONb3YS (U3HUECKHE
3aKOHBI Y TIPUHUIKINBL: 3aKOH BceMupHOro Tsarorenus, I, Il u III 3akonsl HeroTOHa,
3aKOH COXPaHEHUsS MEXAHWYECKOM DJHEPrur, 3aKOH COXPAaHCHHUS MMITYJIbCA,
OPUHLUN CYNEPIO3UIIUA CHJI, TPUHIIUI PABHOMPABUS HHEPIHAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUYECKON YHEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMmmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsiAa, 3akoH KyioHa, mpu 3TOM pazinyaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BbIPAKEHUE U YCIIOBUA (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATP OCHOBHBIE NPHUHLMIIBI JIEHCTBUS MAIllWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazauyaTh YCJIOBHS MX O€30MacHOr0 MCIONb30BaHUS B
IIOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HCCIEIOBAHUIO (PU3UYECKUX SBICHUU W
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSMBIX M KOCBEHHBIX W3MEPEHUH, NPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUINOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pYyIOBaHHUS, MPOBOAUTH OMNBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3HUECKUX BEIMYHH, IPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS U HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMH  BEJIUYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKkcHpoBaTh pe3yJbTaThl IMOJYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEJIMYMH B
BU/JIE TAOJIUII U TpaUKOB, A€NIaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

co0iroaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEICHUHM HCCIIeIOBaHUM B
pamMKax ydeOHOTO OJKCIIEpUMEHTa, Yy4eOHO-HCCIEI0BATEIbCKOM W IPOEKTHOU
NEeSATEIBbHOCTH C HCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000pyI0BaHUS;

pemaTth pacuéTHBIC 3a7a4d C SIBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJuMbIe NIl €€ pelleHus, MPOBOAUTH PAcu€Thl U OLIEHHWBATH PEaTbHOCTh
MOJyYE€HHOT0 3Ha4YeHUs (PU3MUECKOI BEINYMHBL;

pemarh KaueCTBEHHbIE 3a1a4l: BBICTPAUBATh JIOTMYECKH HETPOTHBOPEUUBYIO
LEMOYKY pPAaCCYXKIEHUH C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIB30BaTh ~ MpPHU  PEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTMH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEICTABJICHUS YYEOHOW U HAyYHO-MOMYJIAPHON MHGOpPMALIMH, TTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYyYaeMyto HH(OPMAIIHIO;

IPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PHU3NKOB B
pa3BUTHE HAyKd, OOBICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3MKE B MOBCEJIHEBHON XU3HU
Uil o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, IJII COXPAHEHHUs 3J0POBbS M COOJIIOJIEHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY>KaIOIlel cpejie;



paboTath B TpPYIE C BBHIIOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PpaldOTy TPYIIbI, palMOHATIBLHO pacHpeneisaTh O00sS3aHHOCTU U
IJIAHUPOBATH ACATEIBHOCTh B HECTAHAAPTHBIX CHUTYAIUSX, aJ€KBATHO OIICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHHE pacCMaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HaunmeHoBaHMe pa3/ie/ioB U TeM ungposbie
Ne ni/m P Kontpouabnbie | IIpakTnueckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThbI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOT' O ITIO3SHAHUA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
’ A Y https://m.edso0.1u/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia . https://m.edsoo.1u/7f41bf72
29 Jnmavika 7 bu6mmorexa [IOK
https://m.edsoo.ru/7{41bf72
bu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXPAHEHHS B MEXAHUKE hitps://m.cdsoo.rw/7f4 1672
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3:2 OCHOBBI TEPMOAMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bub6nmorexa [IOK

®a3oBbIE Mepexoabl

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny 24
Paznen 4. QJIEKTPOAUHAMUKA
bubmuorexa [JOK
4.1 1
DUeKTpocTatiiia 0 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYecKuid TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IAYHBIX cpeaax https://m.edsoo.ru/7f41b{72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
KosuvecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero U3y4eHusi | oOpa3zoBaTesbHbIE
padoTsbI padoThI pecypebi
®usuka — HayKa O PUPOJIE. BuGmorexa LIOK

I Hay4Hbie METONEI O3HAHM ! 02.09.2024 https://m.edsoo.ru/ff0c32¢e2
OKpY’aroIlero Mupa
Ponb u mecTo dusuku B

) (dbopMHUpPOBaHUH COBPEMEHHOMN 1 bubnmnoreka [JOK
Hay4YHOW KapTUHBI MUPA, B 04.09.2024 https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN JAESITETbHOCTH JII0AEH
MexaHnyeckoe JBUKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO | bubmmoreka [JOK
newxeHus. [lepemenienne, CKOpoCTb, 09.09.2024 https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE IPAMONIMHENHOE | 11.09.2024 bubnunoreka IIOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE 1 16.09 2024 bubmmoreka [JOK
JIBHOKCHUE https://m.edsoo.ru/ff0c372¢

6 CBo0OoniHOE majeHue. Y CKOpeHue | 18.09.2024 bu6muoreka [IOK
CBOOOJIHOTO Ma/ICHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BH>KEHUE. Bu6 10K

. noIroTeKa
7 JIBrKeHne MaTepuaabHON TOUYKH 110 1 23.09.2024 | hitps://m.cdsoo.ru/ff0c3ada

OKPY>KHOCTH



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

[TpuHumn oTHOCHTENBPHOCTH [ anuies.

KMHETHYECKOW dHEPrUu

8 HNuepryanbHble CUCTEMBI OTCYETA bubnmorera OK
pH . ) 25.09.2024 https://m.edsoo.ru/ff0c3bed
ITepsslii 3ak0H HproTOHA
Macca Tena. Cuna. [Ipunuun
9 cynepno3unuu cuia. Bropoi 3akon buomorexa OK
ynep H ' p . 30.09.2024 |  hitps://m.edsoo.ru/ff0c3be8
HeroToHa 17151 MaTepuanbHOM TOYKH

10 Tpernii 3akoH HeroToHa 111 02.10.2024 bu6mmoteka [IOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTo TsAroTeHus. Cuna

11 TspkecTh. IlepBas kocMuyueckas buommorexa HOK

- HeP 07.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH I'yka. Bec 09.10.2024 bubnnorexa HOK
TeJa https://m.edsoo.ru/ff0c3el 8
Cwnna tpeans. Ko>dpdumment tpenns.

13 Cuita Zlc))n OTI/IBJ'IGI-(IbI/IqS)I rII1 u B:IS(GHHH bubmorexa LHOK

p pHA 14.10.2024 https://m.edsoo.ru/ff0c3f76
Teaa B KUIKOCTH MU rase
[ToctynarenbHOE U BpalaTeabHOE

14 JIBIDKEHHUE a0COIOTHO TBEPIOTO TeJa. bu6nuoreka [IOK
MowmenT cuibel. ITnedo cunel. Y cioBus 16.10.2024 https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOIO Tela
HMiynbsc MaTepUaIbHOM TOYKH,

15 CHCTEMBI MaTEPUAIbHBIX TOYEK. bubmmoreka [JOK
Nmmnynbe cuibl. 3aKOH COXpPaHEHUS 21.10.2024 https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBIKEHHE
PaboTta 1 MOIITHOCTH CUJIEL.

16 KuneTtnueckast sHeprusi MaTepuagibHON bubnuorexa [JOK
Touku. Teopema 006 n3MEHEHUH 23.10.2024 https://m.edsoo.ru/ff0c4502
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17

[ToreHnmanbHas 3HEprus.
[ToTeHManbHasg SHEPTUS YIPYTO
ne(hOpMUPOBAHHON TPYKUHBI.
[ToreHuunanpHas SHEpPTUs Tea BOIU3U
MOBEPXHOCTU 3EMIIU

06.11.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHunanbHbIE M HETIOTEHIIMAIBHBIE
cwitbl. CBA3b paboThI
HENOTEHLUAIBbHBIX CUJI C NU3MEHEHUEM
MEXAHUYECKON SHEPTUN CUCTEMBI TEIL.
3aKOH COXpaHECHUSI MEXaHUYECKOU
SHEPruu

11.11.2024

butmmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHnas pabota «ccnenqoBanue
CBSI3M pabOThI CUJIBI C UI3MEHEHUEM
MEXaHUYECKOM SHEPruu Tella Ha
IPUMEpE PACTHKEHUS PE3HHOBOTO
KTyTa»

13.11.2024

20

KonTponbHas pabota o Teme
«Kunemaruka. /[nuHamuka. 3aKOHbI
COXpPaHCHHS B MEXAHHUKE»

18.11.2024

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

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIISIPHO-
KUHETUYECKON TEOpHHU. bpOyHOBCKOE
newxenue. Auddysus

20.11.2024

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep IBU>KCHUS U
B3aMMO/ICHCTBUS YaCTHI] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEII

25.11.2024

23

Macca monexy:n. Konudyectso
BemlecTBa. [locrosunas ABoraapo

27.11.2024
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TemnoBoe paBHOBecue. TemnepaTypa

24 u e€ uzmepenue. Illkana remneparyp 02.12.2024
Lenabcus
75 Hneanpuerii raz 8 MKT. OcHoBHOE 04.12.2024 bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOconroTHas TeMIiepaTypa Kak Mepa
2% CpelHE KNHETUYECKON SHEPIUur bu6mmoteka [IOK
JBUKECHUS MOJIEKYJL. Y paBHCHHUE 09.12.2024 https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI 11.12.2024
JlaboparopHnas pabota «/ccnenoBanue
28 3aBUCUMOCTH MEK]y ITapaMeTpamMu 16.12.2024
COCTOSIHUS Pa3peKCHHOTO ra3ay
29 M3omnporneccsl B UAECAIBHOM ra3e U X 18.12.2024 bubnnoreka [IOK
rpauyeckoe npeacTaBieHUe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 crioco0Obl e n3MeHeHus. KonruecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOTO HJI€aJIbHOTO 23.12.2024
rasza
bu6mmorexa [IOK
31 B 25.12.2024
HABLTerionepeatn https://m.edsoo.ru/ff0c5¢36
VY nenvHas TeNI0EMKOCTD BEIlECTBa. Eu6 110K
noIMoTeKa
32 KomiiecTso TeruioTs! mpH 13.01.2025 | https:/m.edsoo.ru/ff0c5¢36
Teronepenayde. AanabaTHbIN polece
1 IIepBrIil 3aKOH TEPMOAUHAMUKHU U €70 15.01.2025 bubnmnorexa [JOK

MMPUMCHCHHUC K U30IIpoLcccamM

https://m.edsoo.ru/ff0c5efc
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HeoOpaTtumocTs nporieccos B

34 npupoae. Bropoit 3akon bubmorexa [OK
PHPOJE. p 20.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOJANMHAMUKH
35 [Tpunuun aevicteus u KIIJ TermoBoi 22.01.2025 bu6mmoreka [IOK
MAaIlITHBI https://m.edsoo.ru/ff0c600a
36 [Muxn Kapuo u ero KITJ 27.01.2025
37 DKOJIOTHYECKHE TTPOOITIEMBI 29.01.2025
TEIJIOOHEPTEeTUKH
13 O06o6marommii ypok «MotekymspHast 03.02.2025 bubamnorexka [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KoHTponbHas paboTa mo teme
39 «MonekynsipHast pusuka. OCHOBBI Bubnrorexa LIOK
yp ’ 05.02.2025 | nttps://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooOpazoBaHue U KOHICHCAITHS. 10.02.2025 bubmmoteka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCoIIIOTHAs 1 OTHOCHUTEIILHAS
41 BIAXXHOCTH BO31yxa. HacwImeHHbIH bubmmorexa HOK
Ayxa. m 12.02.2025 |  https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue n
4 amop(HbIe Tena. AHU30TPOIUS bubnmoreka [JOK
CBOWCTB KpHCTaLIoB. Kuakue 17.02.2025 https://m.edsoo.ru/ff0c6510
Kkpuctauibl. COBpeMEHHbIE MaTepHaIbI
[InaBnenue u KpucTamIM3aLUs.
43 Y nenpHas TenioTa IIaBICHUS bubmorexa [TOK
A ' 19.02.2025 |  https://m.edsoo.ru/ff0c6708
CyOumanus
44 YpaBHEHHE TEIJIOBOTO OanaHca 24.02.2025 | bubmmoreia OK

https://m.edsoo.ru/ff0c6820
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DNeKTpu3anus Tes. DNEKTPUIECKUN

45 3apsia. JIBa BUIa SJEKTPUIECKUX bubmorexa HOK
AL, e P 26.02.2025 https://m.edsoo.ru/ff0c6bece
3apsiioB
IIpoBOIHUKH, TUDIIEKTPUKU U
46 ncI:n HHOBO HIfKI/I 3aIE))H COXpaHEHHUS bubmorexa TIOK
YHPOBOA ' p 03.03.2025 |  https://m.edsoo.ru/ff0c6bec
ANEKTPUYECKOTO 3apsiaa
B3aumoneiictBue 3apsa0B. 3aKOH
47 Kynona. ToueuHbIH 31EKTPUUECKUI bubnnorexa LIOK
Y ' p 05.03.2025 |  https://m.edsoo.ru/ff0c6ced
3apsy
Hanpsyk€HHOCTB 3JIEKTPUYECKOTO
43 nons. [IpuHumn cynepno3uuuu bubamnorexka [JOK
ANEKTPUYECKUX MoJel. JInauu 10.03.2025 https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
PaboTa cuit aJeKTpocTaTHUeCKOro
49 nois. Ilorennuan. PasHocth bubmmorexa TIOK
’ & ) 12.03.2025 https://m.edsoo.ru/ff0c6100
[IOTEHIIMATIOB
[TpoBOOHUKHN U TUDIECKTPUKHU B
50 3.]'IpeKT I([)CTaTI/I‘ICILKOM norJ)Ie Bubmaorexa ITOK
p ’ 17.03.2025 |  https://m.edsoo.ru/ff0c7018
JwusnexTpudeckas MpOHUIIAEMOCTb
N bubmuorexa [JOK
51 e) K 19.03.2025
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTH TIIIOCKOTO
52 KOHAeHcaTopa. DHEPTHs 3apsKEHHOTO bubmmorexa TIOK
a pa- p p 31.03.2025 |  https://m.edsoo.ru/ff0c72¢0
KOHJIEHCAaTOpa
53 JlaGopatopHnas pabora "H3mepenue 02.04.2025
ANIEKTPOEMKOCTH KOHJeHcaTopa"
54 [IpuHIMD AEHCTBUS U IPUMEHEHUE 07.04.2025

KOHACHCATOPOB, KOIMMPOBAJIBHOT'O
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amrmapara, CTpyWHOTO ITpHHTEpA.
DIIeKTpOCTaTUYECKas 3aIIHTA.
3azemiieHHE AIIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €ro
cymiectBoBaHud. [[0CTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenne. 3akoH OMa st
ydacTKa Lenu

09.04.2025

56

[TocnemoBarenbHOE, MAPALIEITBHOE,
CMEIIaHHOE COeIMHEHHE
MpoBOIHUKOB. JIaboparopHas padoTa
«/3yueHue cCMemanHOr0 COeTMHEHUS
PE3UCTOPOB

0.5

14.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTbH JIEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

16.04.2025

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

58

3axon OMa 114 [TOJIHOM (3aMKHYTO)
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlabopatopHas padora
«M3mepenne 3/IC ucTouHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

21.04.2025

bubmmorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHAas MPOBOAUMOCTH TBEPABIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJJIOB OT
Temueparypsl. CBEpXIIPOBOAUMOCTD

23.04.2025

60

DNEeKTpUUECKUI TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX MTyYKOB

28.04.2025

61

[TomynpoBOIHUKH, UX COOCTBEHHAS U
pUMecHas poBoAuMocTh. CBoiicTBa
p—n-nepexona. IlomynpoBogHUKOBBIE

30.04.2025

butmmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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prOOpbI
DJIEKTPUUECKUH TOK B paCTBOpax 1

2 pacIiaBax 3JIEKTPOJIMTOB. | bubmuoreka [IOK
DJIEKTPOIMTHYECKAsT JUCCOIIUALIMS. 05.05.2025 https://m.edsoo.ru/ff0c82ba
DNEeKTPOIN3
DJIEKTPUUECKUH TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U 1 bubnuoteka [JOK
HECAMOCTOSITENbHBIN pa3psa. MoHus. 07.05.2025 https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexkTpuueckue Nprudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnnoreka [IOK
npumeHeHue. [IpaBuna TeXHUKU 12.05.2025 https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbHas pabota no teme

65 «InexrpoctaTtuka. [TocToSHHBIN | bubnmnorexa [JOK
aneKTpuueckuii Tok. Toku B 14.05.2025 https://m.edsoo.ru/ff0c88be
Pa3IMYHBIX CpeAaX»

66 O6o00maromumii ypok 1 19.05.2025 bubnmoreka [JOK
«INEKTPOTMHAMHKAY» https://m.edsoo.ru/ff0c8a8a

67 PesepBublii ypok. KonTponsHas | 21.05.2025 bu6mmoreka [IOK
pabota no Teme "DneKTpoauHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O6001maomui ypok 1 26.05.2025 bubmmoreka [JOK
o remam 10 kimacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NTPOTPAMME
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YYEBHO-METOJINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 10 knace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H.; nox
penakimueii [TapdpentreBoit H.A. AxuronepHoe o6mecTBo «3marenbcTBo

«IIpocBemienue

METOJINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJISL
®dusuka, 10 xknacc/ Msxumes I'.4., byxosues b.b., Corckuit H.H.; mon
penakiueit [TapdpenTtreBoit H.A. AxuronepHoe o61mecTBo «3marenbcTBo

«IIpocsemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru



