


HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YPOBHS Ha ypOBHE CpEIHEro oOIIero
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaibHON pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIIENIUK TpenofaBaHus ydeOHoro npeamera «dusuka» B 00pa3zoBaTelbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

ConepkaHnue mnporpamMmbl MO (U3MKE HaIpaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAy4YHOW KapTUHbI Mupa oOyuarmwmxcs 10-11 knaccoB mnpu
o0yueHun ux (usuke Ha 0aA30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-ACATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢uszuke coorBercTBYeT TpeboBanusim ®I'OC COO k
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pEe3yJibTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh pealM3allid MEKIPEeIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU mpenMeramu. B Hel
OTPEIEISAIOTCS OCHOBHBIE 1I€JIM M3Yy4YeHUs! (M3MKU HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMsl, TUIAHUPYEMBIE pe3yJIbTaTbl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarnpeaAMeTHbIC, TpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (U3UKU Ha 06a30BOM YpOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIBTATHI 110 F0J1aM 00YUYEHUS;

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

du3nka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOJbI, BHICTYNAas B
KayecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpyxarorem Mupe. [IIkompHbIN Kypc GU3UKHA — CUCTEMOOOPa3yIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBJICHUM, H3y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT Xapakrep M pa3BHUTHE
pPa3HOOOpa3HbBIX TEXHOJOTUH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJYYEHHUsI HOBBIX MAaTE€pHaOB C 3a/JlaHHBIMU CBOMCTBAMU M JPYTHX.
N3yyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydaromuxcs, B (GOpPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAy4YHbIA METO/I MO3HAHUS IIPU BBITIOJHEHUU UMHU Y4E€OHBIX UCCIEAOBaHUIA.

B ocHoBy kypca ¢u3ukd JUisi ypOBHS CpelHEro ooOIero oOpa3zoBaHus
NOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLHUIBL €0
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPILIEHHBIM, OH COJICPKUT MAaTepuaj U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (u3uueckux Teopui. Beaymmm B Kypce sBisercs
(opMUpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEILIECTBE W
nouie.

Hoes eymanumapuzayuu. E€ peanmzanusi NpeanosiaraeT HCIOIb30BAHHE
TYMaHUTapHOTO TOTeHIuana (U3MYECKOl HayKHU, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3uku ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMHU U HKOJIOIMYECKUMU ITPOOIeMaMu.

Hoesa npuxnaonoti  uanpaenennocmu. Kypc (usuku mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIrOM TEXHHUYECKHX M TE€XHOJOTMYECKHUX MPHUIOKEHUN
W3YUYCHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHusl, MOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a TaKXe 00CYXIACHUs
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpazoBanus sBIAIOTCS (pusmyeckue teopuu (HOpMHpPOBaHUE MPECTABICHUN O
CTPYKTYpe HOCTPOEHUS (PU3HUECKOW TEOPHUH, POJIM (PyHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TIpaHUIAX
NPUMEHHUMOCTH TEOPHl, JJIsI ONHCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CucTteMHO-IeATEIbHOCTHBIN TOAX0A B Kypce (PU3UKU pean3yeTcsl Mpexse
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJb30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX pabdoT,
KOTOpBIE B mporpamme no (usrvke oObeIUHEHBI B OOLIUN CIHCOK YYCHUYECKHUX
paKkTUYECKUX padoT. BhlienieHne B yka3aHHOM IepedyHe J1adopaTopHBIX pador,
IPOBOJUMBIX JJII KOHTPOJST U  OLIEHKH, OCYIIECTBIAETCA Y4YaCTHUKAMHU
00pa3oBaTENBHOIO IMpOLlEcCa HCXOAd M3 OCOOEHHOCTEW IUIaHUPOBaHUSA U
ocHalleHust kabunera @usuku. Ilpm »3TOM obOecrneunBaeTcss OBJAJIEHUE
0o0yYaronMMucs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE H3MEPEHHUsI, HUCCICAOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpioe BHUMaHuE yAENSETCS PEUIEHUI0 PACYETHBIX U KaueCTBEHHBIX
3anay. Ilpu »TOM JUIst pacyE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 33Jla4l C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paszfieia Kypca, TaK W WHTETPUPYS 3HAHUS W3
Pa3HBIX pa3ienioB. /[ KaueCTBEHHBIX 3a7ad MPHUOPUTETOM SIBJISIOTCS 3a/IaHUS HA
0OBsSCHEHHE TPOTEKaHUsI (U3MYCCKUX SBIICHUHA W TPOIECCOB B OKPYKAFOIICH
KU3HHU, TpeOyromme BhIOOpa (U3MYECKON MOJENU IS CUTyalld MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MarepuaibHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOTO Tporecca 0a30BbIM YpPOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHus JOJMKEH U3Y4aThCsl B YCIOBHSIX
IpeIMEeTHOro KaOuHeTa (U3WKK WIM B YCIOBUSX WHTETPHPOBAHHOTO KaOWHETa
NpEeAMETOB E€CTECTBEHHO-HAYUYHOI'0 IMKJIa. B kaOuHere (U3UKHU JOIDKHO OBITh
Heo0XxoauMoe J1aboparopHOoe O0OpYyAOBaHUE JUIsl BBHINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHCcTpallMoHHOE 00OpyJioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTM U  OOECNEeYMBaeT IMOCTAaHOBKY
NEPEUUCICHHbIX B TMporpaMMe Mo (U3MKE KIIOYEBBIX JAEMOHCTpAlui st
WCCJICIOBAaHMUSI M3y4YaeMbIX  SIBIIEHUH ¥  TPOIECCOB, OJMIUPHUECKUX |
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHA.

JlabopaTopHoe 00OpynOBaHHE JI YUYEHUUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB U OOECTeuMBaeTCs B pacuére
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKre KOMILICKTHI
7a00paTOPHOTO OOOPYIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BUJI€ IU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU TIEJISIMU U3y4YeHHS GU3UKHU B 00111eM 00pa30BaHUH SIBIISTIOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYAIOIIMXCS K HAyIYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

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

e (opmMupoBaHME HAy4YHOTO MHUPOBO33PEHHS KaK pe3yibTara H3yYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHue yMeHHI OOBSCHATH SBJICHHUS C HCIIOJH30BAHUEM
bu3nUecKux 3HAaHUN U HAYYHBIX JIOKA3aTENbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONM (PU3MKHU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JlocTxeHne STUX Ieei 00ecrednBaeTCsl pelieHneM CIIeIyIoNMX 3a7ad B

mpoliecce u3yueHus Kypca GU3NKU Ha ypOBHE CPEIHETO 00IIero 00pa3oBaHus:



e mnpuoOpeTeHue CUCTEMBbl  3HAHUM 00 00mux (bu3IIECKIX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX, BKJTFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO (PU3UKY, SJEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TPUMEHSATH TEOPETUUYECKUE 3HAHHUS  JUJIS
OoOBsiCHeHHsI (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHS
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

e OCBOEHHE CIOCOOOB pELIEHUS pa3IU4HbIX 33Jad C SBHO 3aJlaHHOU
¢usznueckoil Monenblo, 3aJay, MOJApPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3gaHue GU3NUECKOU MOJAEINH, aJIeKBATHON yCIOBUSIM 3aa4H;

e TMOHMMaHHE (U3UYECKUX OCHOB M MPUHIUIOB JEUCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIBHOIO IUIAHWPOBAHUS U TPOBEACHUS
bu3MYecKuX SKCIEPUMEHTOB, aHalIM3a W HMHTEpIpeTanuu uHbOpMaIu,
OIpeeNIEHNs IOCTOBEPHOCTHU MOJyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHM JJIs Pa3BUTHUS YMEHHUI IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOU IEATEIBHOCTH.

Ha wsydenme ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B HEJENI0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemplii B mnporpamme 1o (¢uU3MKE INEpeuyeHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT JTa0OPATOPHBIX pPabOT U OMBITOB € YYETOM HMHAWBHAYaTbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uKka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb 3KcriepuMeHTa M TEOPUM B MPOLECCE IO3HAHUS MPUPOJBIL.
DOKCHepUMEHT B (PUBHKE.

MopenupoBanue (PU3NYECKUX SBICHHWA W TMPOIECCOB. HaydHble THIOTE3HI.
®u3znuecKkre 3aKOHbl U TeOpUH. ['paHHIIBl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpuHMD COOTBETCTBUSL.

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

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKEHHE. OTHOCHUTENBHOCTh MEXaHWYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememnienne, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAass CKOPOCTh) H
YCKOPEHUE MaTepUalibHOW TOUYKHM, UX MPOEKIUMU HAa OCHU CHUCTEMbl KOOPIWHAT.
CroxeHnue nepemMeneHnii U CII0KEHNE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE TMpsSMOJUHEHHOe nBrkeHue. I 'paduku
3aBUCUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPE€HHUs, MNyTH U TMEpeMEIICHUs
MaTepuaIbHOW TOUYKH OT BPEMEHHU.

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonuneiiHoe  aBwkeHue. JIBUKEHME  MaTepuaIbHOM  TOYKM  TIO
OKPY>KHOCTH C TTOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS
ckopoctb. [lepuon n gactora obpamierus. [leHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue YyCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUJIOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC TIEPEAUH.

Jlemoncmpayuu

Mogenb cuctembl OTCUETA, WILIIOCTPAIMs KUHEMATHYECKUX XapaKTEPUCTUK
JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUN ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaOntonenue nBukeHusi Tena, OpPOIIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPaAaBHOMEPHOI'O ABUIKEHHS C LEJBbIO ONPEEIECHNUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHUSI MEXAY IYyTSIMHU, MNPOWIEHHBIMUA TEJIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBuKeHUs Tena, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[Ipuaumn  otHOocurensbHOcTH  ['anmunes. lIlepBeiii  3akoH  HbrotoHa.
NuepumanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akoH HeroToHa
JUISl MaTepUANIbHON TOYKHU. TpeTuii 3aKkoH HproToHA [U1s1 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro TsaroreHusa. Cuna Tspkectu. IlepBas Kocmudeckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koaddumment tpenus.
Cuna conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBHXKEHUE a0COIFOTHO TBEPOTO TeJa.

MOMEHT CHIJIBI OTHOCUTEIIBHO OCH BpaumleHus. llmeuo cumbl. YcnoBus
paBHOBeCHS TBEPIOIO TEIA.

TexHH4eckrue YCTpOWCTBA M MPAKTHYECKOE IPUMEHCHHUE: NOAIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHEeHUE Macc B3aMMOAECHUCTBYIOIINX TEI.

Bropoi 3akoH HeroToHa.

N3mepenue cu.

CroxeHue Cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

CpaBHEHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanue ycioBUil paBHOBECUST TBEPAOrO TEla, HMEKOMIET0 OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
Nmnynbc cuiibl M1 M3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprust marepuaibHOMl Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

[TorenumnanbHas SHEPrusl. [ToreHunanbHas SHEPrus YIpYro
nedhopMupoBaHHONW  mpyxkuHBL ~ [loTeHImanpbHas dSHeprus Tena  BOIU3U
IIOBEPXHOCTH 3€MIIH.

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPTUM CHUCTEMBI TeEIl.
3aKOH COXPAHEHUS] MEXaHUYECKON YJHEPTUU.

Yapyrue v Heynpyrue CTOIKHOBEHHS.

TexHuyecKkne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yueHnne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MAasITHUKOB.

Uccnenosanue cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEPTHUU
TE€JIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgekysipHast Gu3MKa 1 TEPMOJAMHAMHMKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU mMeopuu

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend CTPOEHUs Ta30B, XKUIAKOCTEH U
TBEPIBIX TEJI U 00BSICHEHHE CBOMCTB BEILlECTBA HA OCHOBE 3TUX Mojelel. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ m3mepenue. lllkana remneparyp
Llenscus.



Mogens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOM TEOpUM HACATBHOTO raza. AOCOJIOTHAs TeMIiepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon /lanbroHa. M3ompouecchl B UACATbHOM ra3e ¢ MOCTOSSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeAcCTaBICHUE H30MPOIECCOB: HM30TEPMa, M30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

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

OnbiThl 10 AUPPY3UH KUAKOCTEH U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

Mogens, WUTIOCTpUpPYIOIIas IPUPOY AaBIEHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHUS HMJEaJbHOIO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

Onpenenenre Macchl BO3JyXa B KJIACCHOW KOMHATE€ Ha OCHOBE HM3MEPEHUM
00bEMa KOMHATHI, IABJICHUS U TEMIIEpaTyphl BO3[yXa B HEH.

Uccnenosanne 3aBUCUMOCTH MEXKy TapaMeTpaMy COCTOSIHUSL pa3peKeHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeTIbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHnenue mepBoro 3akoHa TEPMOJMHAMUKH K u3ompolieccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoOpatumMocThb MpoiieccoB B MpUpPO/IE.

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevictBug TteroBol mamwuHbel. [ukn KapHo u ero xoa¢p@uIHUEHT MOJIe3HOTO
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEN HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JIEWCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OnpIT 1o aauabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CTOpaHusi, peaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooGpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONMIOTHAS U
OTHOCUTEJIbHAsT BJIAXKHOCTh BO3ayxa. HaceleHHBIM map. YaenpHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucraiuipl. CoBpemeHHble Marepuaibl. [lmaBienue u
KpucTayum3amus. Y aenbHas Teriora rmiaasiaeHus. Cyonumanms.

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckrue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMAaTE€pUaJIOB, U HAHOTEXHOJIOTHUH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHusl U MJIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTasioB.

Vuenuueckuii sxkcnepumenm, 1abopamopusie pabomaol

N3mepenre OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoguHaMuKa
Tema 1. dnekmpocmamuxa
OneKTpu3auuss Tel. OJEKTpUYECKUi 3apsa. JlBa BuAa DIEKTPUYECKHUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKHA W MOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsija.
B3aumopneiictBue 3apanoB. 3akoH Kymona. ToueuyHblil 3neKTpudecKuil 3aps.
Onextpuueckoe mone. Hampsok€HHOCTh anekTpuueckoro mnosst.  ITpuHnmn



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  anextpoctatmyeckoro  mons.  I[loreHuman.  Pa3zHOCTh
NOTEHUHAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOTO KOHAEHcaTopa.

TexHuueckue yCTpoHCTBa M MPAKTUYECKOE IPUMEHEHHUE: SJIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJIEHCATOp, KOMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toxu ¢ paziuunvix cpedax

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

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE CONPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapalIENbHOE, CMEIIAHHOE COCTMHEHNE TPOBOJHUKOB.

Pabora »snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akon Oma 11 MOJaHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTrkoe 3aMblkaHue.

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

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TomynpoBoAHUKH. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTD
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  3JIEKTPOJIMTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUECKUil TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbLHBIN
paspsa. Monnus. [1nazma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJILTMETP, PEOCTaT, HCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbIe MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYIIPOBOHUKOBBIN U0/, FaTbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LHWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIEKTPOABMKYIIEH cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, n1abopamopHuvle pabomwi

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne aneKTpOoABUKYIIEN CUIbI MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBJIEHUS.

Habmonenue anexrposusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenue xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyIIeCTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcamMu MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHWEM METOJIOB HAYy4HOTO
MO3HAHUS: SIBICHWE, HAy4YHBIA (aKT, TUTMOTe3a, (Pu3mdeckas BENMYMHA, 3aKOH,
TeOopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: penieHue CHUCTEMbl ypaBHEHMM, JIMHEWHas (QyHKIUA,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPAUHAT, CJIOKEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABMKEHHE B KHUBOU mpupoje, nuddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEILIONEPEIayu, TEIIOBOE PABHOBECHE),
3JIEKTPUYECKUE SBJICHHUS B )KUBOMU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH WU



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS JUCCOLMALNS,
rajqbBaHUKA.

l'eocpagpusa: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpEHHMS B TEXHUKE, MOALIMIHWKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUSA
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOM XOJIOAMJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYVHBIN IIPUHTED, AIEKTPOHAIPEBATEIbHBIE puOOPBHI,
AIIEKTPOOCBETUTEBbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Pa3znen 4. JaekTpoguHaMuka

Tema 3. Maznummnoe noje. IneKmpoMacHUMHAA UHOYKYUS

[TocTrositHHbIE ~ MarHuThl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cyneprno3uuuu
MAarHUTHBIX TOJiIeW. JIMHMM MarHUuTHOM WHAYKUMU. KapTMHa JUHUI MarHUTHOU
VHIYKUWH OJISI TOCTOSIHHBIX MArHUTOB.

MarautHOe 1OJIe TPOBOJHHMKA € TOKOM. KapTmHa JnWMHUN WHIyKOWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
IPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBue nNpoBOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HaIlpaBJICHUE. [|BUKEHHUE 3apSAKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM rose. Pabota cuiibl Jlopeniia.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
VHAYKIWAHA. OJEKTPOABMXKYIAS CWiIa HWHAYKIHH. 3aKOH 3JEKTPOMArHUTHOUN
unaykuuu dapanes.

BuxpeBoe »snekTpuueckoe Tmosie. OJNEKTPOABHXKYIIAS CUJIa HHIYKIUU B
IIPOBOJIHHUKE, IBUKYIIEMCS TTOCTYIIATENIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NHnyKTUBHOCTB.  SIBIIECHHME CaMOMHIYKLIMH. OJIEKTPOABHXKYIAS  CHUJA
CaMOMHIYKIIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYILIKU C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUUYECKOE IIPUMEHEHUE: IIOCTOSIHHBIC
MAarHuThbl, 3JEKTPOMArHUTBI, JJIEKTPOABUIATENDb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUY MarHuTHOTO MOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBHUCUMOCTD 3JIEKTPOJBUKYIIEH CHUJIBI MHAYKIHUA OT CKOPOCTH MU3MEHECHUS
MAarHUTHOTO MOTOKa.

SIBneHne caMOMHAYKIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

UccnenoBanue sABiIeHUs 3NEKTPOMATHUTHOW UHAYKIIVH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHble Koiedanus

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBparieHue HEPTUN P TAPMOHUUYECKUX KOJICOAHMSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMAarHWTHBIC KOJEOaHUS B
UJCabHOM KOJICOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXAaHUYECKHUMH WU
ANIEKTPOMArHUTHBIMU KonieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcoxXpaHEHUS
SHEPIruu B UJICaIbHOM K0JIE0AaTeIbHOM KOHTYPE.

[IpeacraBienue o 3aryxaromux kKoneOaHusX. BoiHyXIeHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

Ilepemennbiii  Tok. CuUHyCOMAANbHBI TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOEC W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpPsDKEHUS.

Tpancdopmarop. [IpousBoacTBO, mepeaadya U MOTPEOICHUE DIECKTPUUYECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU TMPU MPOU3BOJACTBE 3JeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUHU dJIEKTpoIiepeay.

Jemoncmpayuu

WccnenoBanne napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TMPYKUHHBIA WU
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CBoOOAHbBIE ANEKTPOMATHUTHBIE KOJICOaAHUSI.

OcuworpaMmsl (3aBUCUMOCTH CHUJIbI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
ANIEKTPOMATHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Yuenuueckuii skcnepumenm, 1abopamophule pabomuwl

WccnenoBanue 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUM rpy3a HA HUTU OT
JUTMHBI HUTU U Macchl rpy3a.

HccnegoBanne NEpeMEHHOIO TOKa B ILENM W3  MOCIEAOBAaTEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHusT M JJuHA BOJHBL [lomepeuHble W MPONOJNBbHBIE BOJHBI.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

3Byk. Ckopoctsb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBIL. Y CJIOBUS M3IIYYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BoiaHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [IpuMeHeHue 3J1eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI paINOCBA3U U TENEBUACHUA. Pamnookamus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi TUArHOCTUKA B TEXHUKE M MEIUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOM KOJeOaHUil.



UccnenoBanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, Moaspu3auus, Judpakuus, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOEe pacnpocTpaHEHUE CBETa B
OIHOpOJHOM cpene. JIyd cBera. ToUeUHbIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja MOJHOIO
BHYTPEHHETO OTPaXKEHHUS.

Hucnepcus ceeta. CioxHbli coctaB 6enoro ceta. L[Ber.

ColOuparomie W pacceMBaromuye JUH3bBL. ToHKas JuH3a. DOKycHOe
paccTosiHMe W ONTHYECKas cuia TOHKOW JuH3bL [locTpoenune uzoOpakeHuid B
coOMparolIUX U paccerBaKIIUX JIMH3aX. DopMylia TOHKON JTUH3BL. YBEJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBasi ontuka. WuTtepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakuuonHas pemérka. YclIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpH NAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonmapu3zauus ceera.

TexHuueckue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, TPOCKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHEHOE pPACIpPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moielb CBETOBOAA.

UccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

Mojenu MUKPOCKOIIA, TENECKOIIA.

Habmonenue unrepdepeHinm ceera.

Habmonenue audpakiuu ceTa.

Habmronenue nucnepcuu cBeTa.

[TosmyuyeHune criekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonyuyenue cnekrpa ¢ MOMOUIbIO0 TUPPAKIUOHHON PEIIETKU.

HalGntonenue nonspuzaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomol



N3mepenue nokaszatesns IpeaoMIeHUS CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'paHunel  OPUMEHMMOCTH  Kilaccuyecko — MexaHuku.  [loctynaTsl
CHELUAJbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DHHIITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEICHHE BPEMEHU U COKpAIlCHHE
JUIAHBI.
DOHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBsI3p Macchl C JHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTULIBL. DHEPTHUS
IIOKOSI.

Pasznen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u 3HEprUM (HOTOHA C €T0 YACTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.

Otkpsitue u uccnenoBanue horodddexra. Onwitel A. I'. CToseroBa. 3aK0HBI
dororddexra. YpaBuenue DunmTeitHa 1t hoTodpdekra. «KpacHas rpanunar
doTodrddekra.

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpONCTBa U MPAKTHUYECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTynK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(heKT HAa yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO (poTodddekra.

Cseromuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHuIO 0 -HaCTHIL.
[Inanerapnas mopens aroma. Ilocrymarel bopa. M3nyuenune u mormounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEpPruM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YPOBHEW 3HEPruy aToMa BOJIOPO/IA.

BonnoBreie cBoiicTBa yactuil. Bomusl e bpoiisa. KopnyckynsipHO-BOJTHOBOM
JyaJTu3M.

CHoHTaHHOE U BBIHYK/ICHHOE M3JTy4YCHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

HaGntonenue nuHeyaThIX CIIEKTPOB U3ITYUYEHUSI.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTPOeHHS sApa. OTKpbITHE
panuoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
Bunsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHe TMpoTOHA U HelTpona. Hykimonnas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbda-pacnan. ODIEKTpPOHHBIM U TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4YeHHE. 3aKOH PaJOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sape. SAnepHbie cuibl. JledekT macchl sipa.

SnepHsle peakuuu. JleneHue U CUHTE3 sAIEp.

Anepnwiii peaktop. Tepmosinepusiii cunTe3. [IpoOiemMbl W TEPCHEKTHBBI
AJIEPHOM SHEPreTUKU. DKOJOTHUECKHUE ACTIEKTHI SIIEPHON SHEPrETUKU.

DneMeHTapHble 4acTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

@dyHaMeHTalbHbIE B3auMoielicTBUs. EMuHCTBO (hr3ndeckoil KapTUHBI MUDA.

TexHr4ecKkue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHas ooMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YACTHII.

Yuenuuecxuii sxkcnepumenm, 1abopamopnule pabomuwl

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. JiieMeHTBI aCTPOHOMMH M aCTPOPU3MKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMMH.

Bupn 3Bé3gHoro Heba. Co3Be3qus, spKue 3BE3NBI, IUIAHETBI, UX BHJIMMOC
NIBHOKEHHE.

CoaHeyHas cucTeMma.

Connne. ConHeuHass akTMBHOCTh. McTtounuk sHeprur ConHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. JlMarpamMma «CIEKTPaIbHBIA KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIABHOW TOCJEAOBaTEILHOCTH. BHYyTpeHHee cTpoeHue



3B&3/1. COBpEMEHHBIE MPEJICTABICHUSI O MPOUCXOKACHUU U 3BoJonnu CoJiHIIA U
3BE3/1. DTambl KU3HU 3BE3.

Mueunsiii [Iyte — Hama I'amaktuka. [lomoxenne m aBwkeHue ConHUA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. YEpHBIE OBIPBI B SApPAX
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus boneioro B3psiBa. PeMKkToBOE HU3IIyUeHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1Ms CeBEpHOIo MOJyIIapus U IpKUE 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Pons Qusukn © acTpoHOMHHM B IKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax NeATeTbHOCTH YEIO0BEKa, pOJIb U MECTO (PUBUKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOH KapTHHE MUPA, pOJib (U3HUUYECKOU TEOPUHU
B (GOpMHpPOBAHMU TPEACTABICHUA O (UIMYECKON KapTHUHE MHUpa, MECTO
busndeckoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

Nzyuenue xypca ¢uszmku 6a3oBoro ypoBHs B 11 Kjacce oCyIiecTBISETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTparu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHWEM METOJOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAay4YHbIA (akT, rumnore3a, (Quamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWICHHWE CHCTEMBl YPAaBHECHHH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX IMPOEKIHH HA OCH KOOPIAWHAT, CIOKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeJICHHE TUIOMIAIU TIIOCKUX (puryp u oobéma Tel.

buonocusa: »nextpuueckue SBICHUS B KUBOM Mpupojie, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW IIPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, NEUCTBUE
paananyy Ha )KUBBIE OPraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMYECKOW PEIIETKH, CHEKTPaIbHBIN
AHAJIN3.



leoepagusa: MarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTelib, MUHAYKIMOHHAA I€Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anTeHHa, Teledon, CBU-meuyb, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAS OITHKA,
coJIHEeYHas OaTapes.

INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INTPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpeamera «@Pu3MkKa» Ha YPOBHE CpPEIHEro OOILEro
oOpa3oBanus (0a30BbIil YPOBEHB) JOJKHO OOECHEUUTh TOCTHKEHHE CIIETYIOIIUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIm4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0IKHbI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarolmMXCsl PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3UIMEN JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINECTBa, PACHIUPEHHUE KU3HEHHOTO
ONBITA U OMbITA AEATEIBHOCTH B MPOLIECCE PEaTr3allMi OCHOBHBIX HANPaBICHUU
BOCIIUTATEJIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kaIaHCKOr0 BOCIMTAHUS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3HUIIMHA 00YYaOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHA POCCUICKOr0o OOLIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOILEYEIIOBEUECKHX T'YMAHUCTUYECKUX U
JIEMOKPATUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEpecax IPakIaHCKOIO
o011ecTBa, y4acTBOBAaTh B CAMOYITPaBJI€HUU B 00pa30BaTENbHON OpraHu3aluu;

YMEHHUE B3aUMOJEHUCTBOBATH C COLUAIIbHBIMA UHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH POCCHICKOU rpa)XJaHCKON UJICHTUYHOCTH,
[MaTPUOTU3MA,;

LIECHHOCTHOE OTHOLIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTUKEHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKU,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHIECKOTO TTOBEICHNS;



CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
eI TEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIJla B TOCTPOEHUE YCTOMYMBOTO Oy IyIIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HayYHOIO TBOPYECTBA,
npucyuero pu3n4eckoil Hayke;

5) TPpy10BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3n4yHbIM cdepaM NpodhecCHOHATBHON NeATEIbHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHUE COBEPIIATh OCO3ZHAHHBINA BHIOOP
Oynyuieil mpodeccuu u peam30BbIBATh COOCTBEHHBIE KU3HEHHBIE MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa3oBaHUIO U CaMO0Opa30BaHMUIO B 00JIaCTH
($U3MKKM Ha TPOTSKEHUU BCEH KU3HU;

6) 9K0JIOrM4eCKOro BOCIUTAHMSA:

c(OpPMHPOBAHHOCTh JKOJIOTMYECKOW KYJIbTYpPbI, OCO3HaHUE TIJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX IPobIieM;

IJIAHUPOBAHUE U OCYUIECTBJIEHUE IEUCTBUI B OKPYKAIOIIEH CPElIe HA OCHOBE
3HAHMA 1eJIeW YCTOWYMBOIO pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIIbBHOCTH SKOJIOTMYECKOM HANpaBIE€HHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUU 10 (pU3HKeE;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUYECKOIN HAYKU;

OCO3HaHUE LIEHHOCTUM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHus (UMK  OCYHIECTBIISATh  NPOEKTHYI0 U HCCIIEJOBATEIbCKYIO
NesATEeNbHOCTh UHJIMBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHMBEPCAJIbHbIE YUeOHbIE AeiiCTBHUS
ba3oBble Jornueckue aeiicTBUA:
CaMOCTOATENLHO  (OPMYIMpPOBaTh W aKTyalW3upoBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEHATh LEIU JeITEIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTECPUU HX
JIOCTHKECHUS
BBIABJISAITH 3aKOHOMEPHOCTM W MPOTUBOPEYMS B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAaH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHAIM3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBBI B JIESITEIIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUN AEATENbHOCTH;

KOOPJIMHUPOBaTh MW  BBIIOJHATH pabdOTy B  YCJIOBHUSX  pEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBarebCcKue AeHCTBUSA

BJAJ€Th HAYYHOW TEPMMHOJIOTUEH, KIIOYEBBIMH MOHSATHUSMU M METOJAMHU
busndecKoil HayKu;

BJa/IeTh HaBbIKAaMH y4eOHO-HCCIIEI0BATEIbCKONW U MPOEKTHOU AESITENbHOCTH
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJOB pEeLIeHUs 3a7ad (PU3MUECKOrO COJEp)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B ITO3HAHMS;

BJIAJE€Th BHUJAAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPHPETAUNH, NPEeoOpPa30BAaHUI0O M MPUMEHEHUIO B PAa3IMYHBIX Y4YEOHBIX
CUTYalLUsIX, B TOM UUCJIE [IPU CO3JaHUH Y4eOHBIX IPOEKTOB B 001aCTU (PU3HKH;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauvy,
BBIIBUTaTh TUIOTE3y €€ pEeLIEHUs, HaXOAUTh ApryMEHTHl IJIs JI0Ka3aTelbCTBa
CBOMX YTBEpXICHUI, 3a1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAJIM3UPOBATh IOJYYEHHBbIE B XOJI€ PEIIEHUS 3aJaud pe3yJIbTaThl,
KPUTUYECKN OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JeSTeIbHOCTH, B TOM YHUCJIE€ IPU U3YUEHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETb TIEPEHOCHUTh 3HAaHUSA MO (QHU3UKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIESITEeIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHANBHBIE OAXOAbI U PEIICHUS;

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

Pabora ¢ unpopmaumei:

BJa/IeTh HaBBIKAMH MOJIy4EHUsS MHPOpMALUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATh IOHMCK, aHaJM3,
CUCTEMAaTU3AlMI0 M WHTEPNPETalri0 MH(pOpMAUU pa3IMyHbIX BUAOB U (PopM
pEeJICTaBJICHHUS;

OLIEHHBATh JOCTOBEPHOCTHh UH(OPMALINY;

UCIIOJIB30BaTh  CPEJICTBa  MH(MOPMAIIMOHHBIX M  KOMMYHUKAIMOHHBIX
TEXHOJIOTHIA B PEUICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ COONIOIGHHEM TpPeOOBAaHUN HPrOHOMHMKH, TEXHUKM O€30I1aCHOCTH,



TUTUEHBI, pEeCypcocOepexeHHsl, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOr0 COAEpP)KaHUS B pa3MUHBIX (opmarax c
y4€TOM Ha3zHayeHUsI MHPOPMALUH U LEIEBON ayJUTOPHUH, BBIOMpPAs ONTUMAIBbHYIO
(dopMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHMKATHBHBIE YHHBEPCAJIbHbIE Y4eOHbIE JeCTBUS:

OCYILIECTBIIATH OOIICHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MIWKTHBIX CHUTyallud W  CMSTr4aTh
KOH(JIMKTBHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3PEHHS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYATbHOU
paboTHI;

BEIOMPATh TEMATHKy M METOJbl COBMECTHBIX ACHCTBUU C Y4ETOM OOIIHMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NpUHUMATh €M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ Y4€TOM MHEHHH YYacTHUKOB, OOCYXJaTh PE3yIbTaThbl
COBMECTHOI pabOTHI;

OIICHMBATh KAa4€CTBO CBOET0O BKJAJa M KaXJOr0 y4YaCTHUKA KOMaHIbl B
001Ut pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLECHHBAThL HAEU C TO3UIMA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMUECKOE TIOBEICHUE B PA3IMYHBIX
CUTYaIHSIX, TPOSIBISATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe YHHBepPcaJbHbIEe YUueOHbIE 1elCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSATEILHOCTh B 00JIACTH
Gu3MKM W acCTPOHOMHHU, BBISBIATH MPOOJIEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEIICHUs PAaCUETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKONU pabOThI C YYETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANIOYTEHUI;

JlaBaTh OIEHKY HOBBIM CUTYAIlHsM;

paclupsATh paMKy y4eOHOTro mpeMeTa Ha OCHOBE JIMYHBIX TPEATIOUTECHUI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;



croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIIMU B 00JacTH

(U3HMKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTHBBHI B JICSITEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEIISIM;

BJIAJCTh  HABBIKAMHM  IIO3HABATEIBHON  pedyIieKCHMH KaK  OCO3HAHMS
COBEpIACMBIX JICUCTBHMH M MBICTUTEIBHBIX IIPOIIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BATh MPUEMBI PEIICKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO
peIIeHus;

yMEThb OIICHUBAaTh PUCKHM WU CBOEBPEMEHHO IPUHUMATh pELIeHUs IO WX
CHUKEHUIO;

IPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TPU aHAIW3E pEe3yIbTaTOB
NeSATETHLHOCTH,

NPUHUMATh Ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHTHl JPYrUX TPU aHAlM3€ pe3yJbTaToB
NeSTETbHOCTH,

PU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B mpomecce mocTukeHUs] JTMYHOCTHBIX PE3YJbTaTOB OCBOCHUS MPOTPAMMBI
no (Qu3MKe I YPOBHS CpeaHero oOmero oOpa3oBaHUs y OO0y4arolmuxcs
COBEPIIICHCTBYETCS AMOIMOHATLHBII WHTEJUICKT, TIPEAMOIar afOIIHA
c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AYMOIIMOHATBHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTUS COOCTBEHHOU AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJINPOBAHUS, BKIIFOYAIOIICTO CAaMOKOHTPOJIb, YMEHHE IPUHHMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aIalTUpPOBAaTHCI K
AMOITMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITNH, BKIIOYAIOMICH CTPEMIICHUE K JOCTHIKCHUIO TIEIH |
yCIexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHUE JEHCTBOBATh MCXOJS W3 CBOMX
BO3MOKHOCTECH;

AMIIATUH, BKIIOYAIOIIECH CTOCOOHOCTh MIOHUMATh SMOITMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €0 TPH OCYIIECTBICHUHU OOIICHUS, CIIOCOOHOCTh K
COYYBCTBHUIO U COTIEPE)KUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CITIOCOOHOCThH BBHICTPAUBATh OTHOIICHUS
C AIPYTHMH JIFOIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI



K konmy oOydenuss B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTb CPOPMUPOBAHHOCTH Y O0YUArOIINXCSI YMEHUMN:

JEMOHCTPUPOBATh Ha MPUMEpPax pPojb U MECTO (PU3NKU B (PopMUpOBaHUU
COBPEMEHHOW Hay4yHOW KapTHHbI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIbHOCTH JIOJIEN;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS U3YYEHHBIX (DU3UYECKUX MOJCIICH:
MaTepHualibHas TOYKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, aOCOIOTHO TBEPOE TENO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEHM U TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUIECKUH 3apsi/] PU PEIICHUH (PU3NUECKHUX 3a/1ay;

pacrno3HaBath (U3UYECKHUE SIBJICHUS (IMPOLIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH CTPOECHUS BEIIECTBA U
NEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  NPSAMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE IMaJIeHUE TeJ, JBWKEHUE 10 OKPY>KHOCTH, HHEpUUs,
B3auMoJielicTBue Tel, nuddy3us, OpOyHOBCKOE JIBHXKEHUE, CTPOCHUE KUIAKOCTEH
U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKIEHUH ), TETLIIOBOE
paBHOBECHE, WCIIAPEHHE, KOHJEHCAlMs, IUIaBJIEHUE, KpUCTAJUIM3alus, KUIICHHE,
BJIQ)KHOCTh BO3/yXa, ITOBBIIICHHUE JABJICHHS T'a3a [IPU €ro HarpeBaHuU B 3aKPbITOM
CoCyze, CBS3b MEXIy NapamMerpamMud COCTOSHHS Trasa B  H30Mpoleccax,
ANEKTpU3aLUs Tell, B3AUMOJICHCTBUE 3aPAJIOB;

OMHCHIBATh MEXAHUYECKOE JBI)KCHHE, UCIONb3ysd (PU3NYECKUE BEITUYUHBI:
KOOpAMHATA, IyTh, NEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHIIa,
UMITYJIbC TeJla, KMHETUYeCKasi SHEPTHs, MOTEHIIMAIbHAS JSHEPIusl, MeXaHU4ecKas
paboTa, MexaHWYecKas MOIIHOCTh; TPH OINKWCAHWU TMPABUIBLHO TPAKTOBATH
bu3HYecKuil CMBICT HCIHOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHS W €IUHHUIIBI,
HAXOJUTh (OPMYJIbI, CBSA3BIBAIOININE MAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJINYMHAMU;

ONUCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUJIOBBIE SIBJICHHS,
UCTIIONB3YSl (U3MUECKHe BENMYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETHYECKasi SHEPIrusl XaOTHYECKOro JBUKEHUS MOJIEKYJI, CpEIHEKBaApaTUUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSAS SHEprus, paboTa rasa,
KOA(GUIIMEHT TMOJE3HOTO JEWCTBHUS TEIUIOBOTO JBHUTaTelisl; NpPU ONMUCAHUU
MPaBUIBLHO TPaKTOBaTh (DM3MYECKUH CMBICT HKCIOJIB3YEMBIX BEIMYWH, WX
000O3HaUYEHUS W E€OUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3HYECKYI0 BEIMYMUHY C IPYTUMU BEJIMYUHAM;

ONUCHIBATh U3YUYEHHBIE AJIEKTPUUECKUE CBOMCTBA BEUIECTBA U AIEKTPUUYECKUE
ABJICHHS (ITPOLIECCHI), UCIIONB3YSl (PU3UUECKHE BEIMUYMHBL: AIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE TOJIE, HAPSHKEHHOCTD IMOJIS, MMOTEHIHAI, PA3HOCTh NOTEHIMAJIOB;
Opy ONHMCAHUM TMPABWIBHO TPAKTOBATh (PU3MYECKUA CMBICT UCIOJIb3yEeMbIX



BEIIMYMH, WX OOO3HAYCHHS W CIWHHUIIBI; yKa3biBaTh (OPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJTMUYNHAMU;

aHaJIM3UPOBaTh (PU3NYECKUE MPOILIECChl U SIBJICHUS, UCMOJB3Ys (HU3NYECKUE
3aKOHBI M MPUHIMIBL: 3aKOH BcemMupHoro TsaroreHus, |, Il u Il 3akonsr HproToHa,
3aKOH COXpPAaHEHHS MEXAaHWYECKOW OHHEPrHH, 3aKOH COXPAHEHHS HWMIIYJIbCa,
IPUHITUI CYTEPIIO3UIINKA CHJI, TPUHIIAIT PaBHONPABUS WHEPIUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUYECKON YHEPTUM TEIUIOBOTO JABUKEHHUS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypoi, MEepBhIi 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHEHUS
AJIEKTPUUECKOTO 3apsiga, 3akoH KyjoHa, Tpy 3TOM pa3jiMyarh CJIOBECHYIO
bopMyJIUPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKCHHE M YCIIOBUS (TPaHUIIb,
00J1aCcTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPHHIMIBI JCHCTBHS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyarh yCIOBHUS UX 0€30MacHOI0 UCIOJIb30BaHUS B
MIOBCEIHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCJIEOBAHUIO (DU3UYECKUX SBICHUNU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUN, MpPU STOM
dbopmynupoBath mpobiieMy/3agadyy M TUINOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOPYIOBaHMS, IPOBOJAWTH OMNBIT U
dbopMyIHpOBaTH BHIBOIHI,

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH, IPU
ATOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO0 M3MEPEHUS U HCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN N3MEPEHUN;

UCCJIEOBATh  3aBUCHUMOCTH  MEXAY  (U3NYECKHUMH  BEJIUYMHAMH  C
UCIIOJB30BaHUEM TMPSMBIX H3MEPEHUI, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh pPe3yJIbTAThl IMOJYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEJIUYHUH B
BUJIe TaOIUII U TpadUKOB, ACNIAaTh BBIBOBI 10 PE3yIbTaTaM UCCIICIOBAHUS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOro »HKCIEpUMEHTa, Y4EOHO-HCCIIEIOBATEIIbCKOM U MPOEKTHOU
JEATEeIbHOCTH C UCIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M JIAOOPAaTOPHOIO
000py10BaHUS;

pemaTh pacuéTHBIC 3a7add C SBHO 3aJaHHOM (DU3UYSCKOM MOJIEIIbIO,
UCIOJB3YS (PU3UYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIN3a YCIOBUSI 3a/1a4u
BBIOMpaTh (PU3UUECKYI0 MOJEb, BBIACIATh (DU3NUECKUE BEIUYHUHBI U (DOPMYIIBI,
HEOoOXoauMbIe i €€ pelIeHHs, TPOBOJIUTh PAacu€Thl U OIEHHWBATH PEATBHOCTH
MOJIY4YE€HHOI0 3HaY€HUs (PU3UYECKON BEJIMUUHBIL;

peliaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJIOTUUYECKH HEMPOTUBOPEUNBYIO
IETIOYKY PACCYXKJICHHM C OMopod Ha HM3y4YeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCcKHe SIBICHNUS,



UCIIOJIb30BAaTh ~ MPHU  PEIICHMH  y4eOHBIX  3aJad  COBPEMCHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJISl IOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIPETAIUU
U TIPEJICTaBJICHUS] YUeOHOW U HAYYHO-TIOMYJISpHON MHGOpMALUK, TOTYYSHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYyYaeMyto HH(OPMAIIHIO;

IPUBOJAUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBICHEHUE IMPOIECCOB OKPYKAIOIIETO0 MHpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHUS MO (U3UKE B MOBCETHEBHON KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH TPU OOpaIIeHUH ¢ MPUOOpPAMU U TEXHUUYECKUMHU
YCTPOMCTBAMH, JJIsI COXPAHEHHS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOTO
NIOBEJICHHS B OKPY>KalOILEH CpelIe;

paboTath B TpYIE C BBHINOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAIMOHAIBHO PACHPENeNsaTh OOS3aHHOCTH U
MJIAHUPOBATH ACSATEILHOCTh B HECTAHIAAPTHBIX CUTYAIlUsX, aJl€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIIEHUE pACCMAaTPUBAEMOM IIPOOIEMBI.

K konmy oOyudenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YHAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojiab U MECTO (PU3NKU B (POopMUpOBAHHU
COBPEMEHHOW Hay4yHOW KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJOCTHOCTh U €IUHCTBO
(u3HYECKOI KapTUHBI MUDA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS] H3YYCHHBIX (DU3UUYECKUX MOJCIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsijl, JIyd CBETa, TOYECYHbIM UCTOYHUK CBETA, sIACpPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpH penieHuu (PU3nuecKux
3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (IMPOLECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU M KBAHTOBOM (DU3UKHU: AJIEKTPUUECKAsi MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JEHUCTBUSI TOKA, B3aUMOJICUCTBUE
MAarHUTOB, JJICKTPOMarHuTHAas WHAYKIUS, JACHUCTBUE MArHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KojieOaHusi U
BOJIHBI, MPSIMOJIMHENHOE pPacIpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uaTephepeHys, audpaknus W TOMAPU3AIMs  CBETa, JHUCIEPCUS CBETa,
dboTornexTpudeckuii 3gdext (poToaddekT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JUHEWYAaTOro0 CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass M HMCKYCCTBEHHas

PaaOaKTUBHOCTD;
ONUCHIBaTh W3YYEHHBIE CBOMCTBA BELIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUUECKYI0  MPOBOAUMOCTb  Pa3IMYHBIX  Cpel) U

QJICKTPOMAIrHUTHBIC SABJICHUSA (HpOHGCCBI), HCIIOJIb3YA (1)I/ISI/I‘IGCKI/I€ BCIINYHUHBI:
BHCKTpI/I‘-IeCKI/Iﬁ 3apAaa, Chjla TOKa, JJICKTPHUYCCKOC HAIIPSAKCHHC, JJICKTPHYCCKOC



CONPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIDKYIAs cuia, padoTa TOKa,
UHIYKIUST MAarHUTHOTrO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KaTyIIKW, SHEPIrHUsl 3JEKTPUUYECKOrO0 M MArHUTHOrO IMOJe, MepuoJ U 4YacToTa
KojebaHuii B KoseOaTenTbHOM KOHTYpE, 3apsii W CHiIa ToKa B IIpolecce
FapMOHMYECKHX JJIEKTPOMATHUTHBIX ~KoJieOaHUH, (OKYCHOE pacCTOSIHHUE U
ONTHYECKasi CHUJIa JIMH3bL, MPHU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBIC]I HCIOJb3YEMbIX BEJIIMYUH, MX OO0O3HAYEHUS W EAUHUIBL, YKa3bIBaTh
(GopMyJibl, CBS3bIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIUYMHY C JPYTUMHU
BEJIMYMHAMU;

ONMKCHIBATh H3YyYEHHbIE KBAHTOBBIE SBICHUS M MPOIECCHl, HCHOJb3Ys
¢u3nyeckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUs U UMITYJIbC (POTOHA, IEPHUOJ] MOypaciaaa, SHEPrus CBSI3U
aTOMHBIX sJIep, MPH ONHUCAHWU MPABWIBHO TPAKTOBaTh (U3MUECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IMHHIIbI, YKa3blBaThb (POPMYJIbI,
CBSA3BIBAIOUIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BeJIWYMHAMU,
BBIUUCIIATH 3HAaU€HUE (PU3NUECKON BETNYMHBL;

aHAJIM3UPOBATh (PU3MYECKHE MPOLECCHl U SABJICHUS, UCIOIb3Ys (DU3MUECKUE
3aKOHBI U NMPUHLMUIIBL: 3aKOH OMa, 3aKOHBI TIOCJIEOBATENBHOTO U MapaieIbHOIO
COCIMHEHMSI TPOBOJHMUKOB, 3aKoH Jlkoyns—JleHIa, 3aKOH 3JIE€KTPOMArHUTHOU
UHIYKIUH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUs CBETa, ypaBHEHHE ODWHIUTEHHA Uil (poTtorddexra,
3aKOH COXpaHEHWUs HPHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUYECKOT0 3apsi/ia, 3aKOH COXPAHEHUs MacCOBOI'0 YMCIIA, MOCTydaTsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCIOBUS (TpaHULBbI, OO0JacTH)
IPUMEHUMOCTH;

OTpeJIeATh HAlPaBIEHUE BEKTOPAa UHAYKIIUM MAarHUTHOTO MOJISl MPOBOIHUKA
C TOKOM, CUJIbI AmIiepa u criibl JIopeHna;

CTPOUTHh W ONHCHIBaThb H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO OO0OpYyIOBaHHUS, MPOBOJAUTH OMNBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYLIECTBJIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYHH, IPH
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W UCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHUI;



UCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIWYUH C HCIOJIb30BAaHUEM
NPSAMBIX HM3MEPEHUH: TPU OSTOM KOHCTPYHPOBATHh YCTAHOBKY, (HKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYWH B BHJAC TAOIUIl U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHHUS,

coOmro/1aTh MpaBmiia 0€30MacHOr0 TpyJa MPHU MPOBEJCHUU HCCIIEOBAaHUN B
paMKax y4eOHOTO DJKCIEPUMEHTa, Y4YeOHO-HCCIENOBATEILCKOW W IMPOCKTHOM
JEATETBHOCTH C HMCIOJB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIADOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THbIE 3a7a4dl C SBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCTIONIB3YS (PU3UYECKUE 3aKOHBI M TIPUHITUITBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9d
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACHATHh (PU3MUECKHe BETUYMHBI B (DOPMYIIHI,
HEOOXOaUMBbIE I €€ PElIeHUs, TPOBOJUTh PACUYEThl M OIICHUBATH PEabHOCTH
MOJIYYCHHOTO 3HAYCHHS (PU3MUCCKON BEITNINHBI,

peraTh KaueCTBEHHBIC 3a/1a91: BBICTPAUBATH JIOTHYECKH HEITPOTHBOPCUUBYIO
IIETIOYKY PACCYXJCHUU C OMOpOH Ha H3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYeCcKue SIBICHNUS,

UCIIOJIB30BaTh ~ MPHU  PEIICHWH  y49eOHBIX  3aJad  COBPEMEHHBIE
uH()OPMAITMOHHBIC TEXHOJIOTHH JJIA IOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAITUN
Y TIPEJICTABJICHUS y9eOHOW W HAyYHO-TIOMYJISIPHON MHGPOpPMAIUH, TOTYICHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

OOBSCHATh TPUHIUIIBI JEHCTBUS MAaIIWH, MPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, pPa3jINvaTh YCIOBHS MX 0€30TaCHOTO MCIIOJIb30BAHMS B ITOBCEIHEBHOU
KU3HH,

PUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHH;

UCTIOJIb30BaTh TEOPETHUYECCKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHON KH3HU
JUTsl o0ecrieueHus: 0€30MacCHOCTH TP OOpAIeHn: ¢ MPUOOpaMU U TEXHUISCKUMU
YCTPONCTBAMH, JJII COXPAHCHUS 30OPOBbS M COOJIOICHUS HOPM JKOJOTHUYECKOTO
TIOBEJICHUS B OKPYXKAIOIICH Cpejie;

paboTaTh B TpyIIe C BBINOJHEHHEM pPa3jMYHbIX COLUAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIBI, PAIMOHAIBHO paCHpenelsiTh OOS3aHHOCTH U
TUTAHUPOBATH JICSITCIIBHOCTh B HECTAHAAPTHBIX CUTYAIllMIX, aJICKBAaTHO OIICHUBATh
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTPUBACMON TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpouabnbie | IIpakTnueckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUSUKA U METO/JbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXpaHEHUSI B MEXaHUKE httos://m.edsoo.ru/7fA1bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmmorexa [IOK

®a3oBbIE Mepexoabl

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

Uroro no pazgeny

Paznen 4. DJJIEKTPOAUHAMUKA

24

bubmuorexa [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN 2neKTpUYeCKUd TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHast 11 1 3 bubmuotexa [IOK
' UHIYKIUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHUTHbHIE 9 1 bubnuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHWYEeCKHE U PJIEKTPOMArHUTHBIE bubnmorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 O 10 3
frrmka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUaIbHOU TEOPUH 4 1 bubnuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 i 6
MICMEHTHI KBARTOBOI OIITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6nuoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE AP0

https://m.edsoo.ru/7f41c97c

bubmunorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 E;IESZI;T:(;{si?g/I; £41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o0mraromiee TOBTOPEHHE 4 E;I[?;;Ir(r)f:;si?r?}é £41097c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosauyecTBOo 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi = oOpa3zoBaTesbHbIE

padoThbI padoTsI
pecypchl

®du3uka — HayKa O IPUPOLE.

1 Hayunsie MeT(})]I[BI nofoHIiI 1 bubmmorexa LOK

03.09.2024 | https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Ponb 1 MecTo Qu3uKH B

5 (hopMUPOBaHUN COBPEMEHHOM 1 bubmuoreka [IOK
Hay4yHOW KapTUHBI MUDA, B 06.09.2024 | https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeSATEILHOCTH JII01CH
MexaHndeckoe JBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
newxkeHus. [lepemenienue, CKOpoCTb, 10.09.2024 | https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMEpHOE TTPSIMOJIMHETHOE 1 bubnmnoreka [JOK
JIBUKEHUE 13.09.2024 |  https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bubnnorexa HOK
JIBIDKECHHE 17.09.2024 | https://m.edsoo.ru/ff0c372e

5 CBoboaHOe najzieHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MaLCHUS 20.09.2024 | https://m.edsoo.ru/ff0c39cc
Kpuponuneiinoe aBuxeHue.

7 I[EI/I)KGHI/IC MaTep?/IanLHOITI TOYKH I10 1 bubmmorexa LOK

24.09.2024 = https://m.edsoo.ru/ffOc3ada
OKPYXHOCTHU
8 [Tpunuun otHocutensHoCTH ["anuies. 1 bubnnorexa HOK



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

HHepuuaibHble CHCTEMBI OTCUETA. 27.09.2024 | https://m.edsoo.ru/ff0c3be8
IlepBbiit 3ak0oH HproTOHA
Macca tena. Cuna. [Ipunuun
9 CyNeprno3uiuu cuil. Bropoii 3axkon bubmmorexa LOK
. 01.10.2024 | https://m.edsoo.ru/ffOc3be8
HeroToHa 117151 MaTepuanbHON TOUKH

10 Tpetuit 3akon HeroToHa st bub6nmoreka [IOK
MaTepuaIbHBIX TOUEK 04.10.2024 | https://m.edsoo.ru/ffOc3be8
3aKoH BCEMHUPHOTO TsAroteHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa HOK

08.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoreka [IOK
Tena 11.10.2024 | https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Korpduuuent tpenus.

13 Cua ZEHpOTHBnel?Hqs)I ;pn )IBI:ieHI/H/I Bubmmorexa [IOK

15.10.2024 | https://m.edsoo.ru/ff0c3f76
TeJa B KUJIKOCTH WU Ta3e
[TocTynarenbHOE U BpaliaTelbHOE

14 JIBIDKEHHE a0COFOTHO TBEPIOTO TeJa. bubmuorexa [JOK
MowmenT cuibl. [lnedo cumbl. VcnoBust 18.10.2024 | https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENIA
NMiynsc MaTepuaibHON TOYKH,

15 CHUCTEMbI MaTEPUAJIbHBIX TOYEK. bubnnorexa JOK
NMnynbc cunbl. 3aKOH COXpaHEHUs 22.10.2024 | https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTuBHOE JBUKEHHE
PaboTta 1 MOIITHOCTH CHIIBI.

16 Kunernueckas sHeprus bubnmnorexa [JOK
MaTepuanbHOIi Touku. Teopema 00 25.10.2024 | https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW YHEPTUuu

17 [ToreHunanbpHast SHEPTUsL. bubnmnorexa HOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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[MoTeHIManbHas SHEPTHS YIIPYTO
ne(OPMHUPOBAHHON MTPY KUHBIL.
[ToTeHuManbpHast SHEPTHs TeNa BOJIU3U
MOBEPXHOCTH 3eMJIH

08.11.2024

https://m.edsoo.ru/ff0c46la

18

[ToTeHnManbHBIE U HENOTEHIINAILHbIC
cuibl. CBsA3b pabOThI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPIHUH CUCTEMBI TElL.
3aKOH COXpaHEeHUs] MEXaHHUUECKOM
SHEPTUH

12.11.2024

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

19

20

JlaGopaTopHast pabota
«HccnenoBanue cBs3H pabOThI CUITHI C
M3MEHEHHEM MEXaHUYECKOM dHeprun
TeJa Ha MPUMEPE PACTIKCHHS
PE3UHOBOTO KTyTa»

Konrponbnas pabora o teme
«Kunemaruka. Jlunamuka. 3akOHbI
COXpaHEHHSI B MEXaHUKE)

15.11.2024

19.11.2024

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TeOpUH. bpOoyHOBCKOE
newkenue. Auddysus

22.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBWKEHUS U
B3aMMO/JICHCTBHS YaCTHI] BEICCTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPABIX TEI

26.11.2024

23

Macca monexyn. KonuuectBo
BemiecTBa. [locrosHnas ABoraapo

29.11.2024

24

TemnnoBoe paBHOBecue. TeMrepaTypa
u e€ u3mepenue. Illkana remneparyp

03.12.2024



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

Lenscus

Uneanpueiii raz 8 MKT. OcHoBHOE

bu6nmoreka [IOK

25 ypaBHenne MKT 06.12.2024 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas Temrneparypa Kak Mepa

26 cpeaHel KHHeTUUECKOW YHEPTUH bubnmnoreka [JOK
JIBUKEHUSI MOJIEKYJI. Y paBHEHUE 10.12.2024 |  https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona

27 3akon JlanbToHa. ['a30BbIe 3aKOHBI 13.12.2024
JlaGopaTopHnast pabota

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
rapaMeTpaMy COCTOSIHUS 17.12.2024
pa3pekeHHOTO raza»

29 N3omporiecchl B HaeabHOM Ta3e U UX bu6nunoreka [IOK
rpaduIecKoe MpeaCTaBICHIE 20.12.2024 = https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHeprust
TEPMOJUHAMUYECKON CUCTEMBI U

30 croco0rbI e€ n3meHenus. KoandaecTBo bubmuorexa [JOK
TEIUI0ThI U paboTa. BHyTpeHHss 24.12.2024 |  https://m.edso0.ru/ff0c5952
SHEPTUsl OJJHOATOMHOTO HUJICATEHOTO
rasa

31 Bunsl Teronepenaun buGnnorexa LIOK

27.12.2024 |  https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIIOEMKOCTD BEIIECTBA.

32 KonuyecTBo TemioTs! npu bubmuorexa [JOK
teronepenaye. AnnabaTHbIN 10.01.2025 | https://m.edsoo.ru/ff0c5¢c36
pouecc

33 [TepBbIit 3aKOH TEPMOJAMHAMUKH U €TO bubnuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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MMPUMCHCHHUEC K U30IIponeccam

14.01.2025

https://m.edsoo.ru/ffOc5efc

Heo6paTuMocTh mporeccoB B

34 npupoje. Bropoii 3akoH bubmmorexa [JOK
prpoie. STOp 17.01.2025 | https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKU
35 [Tpuntun aeiictus u KI1JI TermoBoit bubmuorexa [JOK
MaIlUHbI 21.01.2025 |  https://m.edsoo.ru/ff0c600a
K KII
36 [Muxn Kapro u ero KIT/T 24.01.2025
37 DKOJIOTHYECKUE TTPOOTIEMBI
TETJTIODHEPTEeTUKHI 28.01.2025
38 O6o06mmarommii ypok «MosekymsipHast bubmuoreka [IOK
¢u3uka. OCHOBBI TEPMOJUHAMUKI 31.01.2025 | https://m.edsoo.ru/ff0c6938
KontponbHas paboTa mo teme
39 «Mounekynspraas pusuka. OCHOBBI bubmmorexa [TOK
yUIP ' 04.02.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHJEHCALUS. bubnmnorexa [JOK
Hcnapenue u kunexnve 07.02.2025 | https://m.edsoo.ru/ff0c63b6
AOcCoNOTHAS U OTHOCHUTEIIbHAS
41 BJIAJXKHOCTh BO3/lyxa. HachlleHHBIN bubmorexa LHOK
AR o 11.02.2025 | https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrannuueckue u
amopdHbIe Tena. AHU3OTPOIHUS
42 CBOMCTB KpUCTAIUIOB. JKHIKHeE bubmorexa HOK
P ' 14.02.2025 | https://m.edsoo.ru/ff0c65f0
KkpucTaybsl. CoBpeMEHHbIE
MaTepHabl
[1naBieHre U KpUCTaUIA3ALIMSL.
43 Y nenbHas TEIUIOTA TUIABICHHUS bubmorexa HOK
’ 18.02.2025 | https://m.edsoo.ru/ff0c6708

Cybmumarnus



https://m.edsoo.ru/ff0c5efc
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bu6nunoreka [IOK

44 0
¥ PABHCHHE TEMIOBOTO bananca 21.02.2025 | https://m.edsoo.ru/ff0c6820
OnekTpu3anus Tell. JNEKTPUYECKUN
45 3apsi. JIBa BuIa 3JIEKTPUYECKHUX bubmorexa HOK
P A p 25.02.2025 | https://m.edsoo.ru/ffOc6bcc
3apsioB
ITpoBo , IU3JIE
46 H(I))JI Bn H(I){;: HHI?IZ/II/I H3§E(I:II:I;IZ)I: aHEHUS Bubmiorexa ITOK
YHpOBOA ' p 28.02.2025 | https://m.edsoo.ru/ffOc6bcc
ANEKTPUIECKOTO 3apsaa
B3aumoperictBre 3apsa10B. 3aKOH
47 Kynona. ToueyHLIN dJIEKTPUYECCKUN bubmmorexa TIOK
Y ' p 04.03.2025 | https://m.edsoo.ru/ffOc6ces
3apsin
Hanpsik€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosuuuu bubnuorexa [JOK
ANEKTPUIECKUX moJiei. JInmHum 07.03.2025 | https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
Pabota cuit 31eKTpOCTaTUYECKOTO
49 nous. [Torenuman. PasHocts Bubmaorexa ITOK
’ . 11.03.2025 | https://m.edsoo.ru/ff0c6f00
[IOTEHIIMATIOB
I[IpOBOIHUKY U OUDIEKTPUKA B
50 anpeKT )(I)CTaTI/I‘{:CKOM HTOIJ)Ie bubnmorexa [TOK
p ’ 14.03.2025 | https://m.edsoo.ru/ff0c7018
Jusnekrpudeckasi IpOHUIIAEMOCTb
N bubmuorexa [JOK
1 . K
° dnetpodmkocts. Korercarop 18.03.2025 | https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD ITIOCKOTO
52 KOHAEHCcATOpa. DHEPIUs 3apssKEHHOT'0 buGnnorexa LIOK
A pa: p p 21.03.2025 | https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
Jlabopartopnast padota "NU3mepeHue
53 .
AIEKTPOEMKOCTH KOHAeHcaTopa" 04.04.2025
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54

[TpuHIMD AENCTBUS U IPUMEHEHNE
KOHJIEHCAaTOPOB, KOIIMPOBAJIBHOTO
amnmnapara, CTpyHHOr0 IIpUHTEpA.
DnexTpocTaTHuecKas 3allnTa.
3a3emiieHHe JIEKTPOIpUOOPOB

08.04.2025

55

DNeKTpUYECKHUH TOK, YCIOBUS €T0
cyuiectBoBaHud. [IoCTOSIHHBIN TOK.
Cuna Toka. Hampsixenue.
Conporusnenue. 3akoH OMa 115t
y4acTKa Lenu

11.04.2025

56

57

[TocnenoBarenbHOE, MapajuIeIbHOE,
CMEIlIaHHOE COeIMHEHHE
npoBoJHUKOB. JlabopaTopHas paboTa
«M3y4yeHre cMEIaHHOT O COeTMHEHUS
PE3UCTOPOBY

PaboTta 1 MOITHOCTB 3JIEKTPUIECKOTO
ToKa. 3akoH J[xoyns-JIenna

0.5

15.04.2025

18.04.2025

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

bu6nmoreka [IOK
https://m.edso0.ru/ff0c7838

58

3akon Oma 1151 TOJTHOM (3aMKHYTOM )
anekTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenne D/IC nctounnka Toka u
€ro BHyTPEHHETO CONPOTUBIICHUS

0.5

22.04.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIEKTPOHHAS MPOBOJAUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTD
CONPOTHUBIICHUS METAJIJIOB OT
temreparypbl. CBEpXIIPOBOJIUMOCTh

25.04.2025

60

DJIEKTPUYECKUI TOK B BAKyyMe.
CBoiCTBA JIEKTPOHHBIX ITYYKOB

29.04.2025

61

[TomynipoBOIHUKH, X COOCTBEHHAS U

bu6mmorexa [IOK



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

NpUMeCHast MPOBOMMOCTh. CBOMCTBA 06.05.2025 | https://m.edsoo.ru/ff0c84ae
p—n-miepexona.
[TomynpoBOIHUKOBEIE TPUOOPHI
DIEeKTpUYECKHI TOK B pacTBOpax U

62 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DIEeKTPOTUTHYCCKAS TUCCOITHAITHS. 13.05.2025 | https://m.edsoo.ru/ff0c82ba
DnekTponaus
DNEeKTPUUECKUIA TOK B ra3ax.

63 CamocCTOsITeNTbHBINA U 1 bu6mmoreka [IOK
HECaMOCTOSITENIbHBIN pa3psil. 13.05.2025 | https://m.edsoo.ru/ff0c84ae
Mounnus. [Inazma
DnexTpudeckue Npudopsl U

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npumeHenue. [IpaBuna TeXHUKH 16.05.2025 | https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maronmii ypok 1 bubnmnorexa HOK
«DNeKTpoAMHAMUKAY 16.05.2025 | https://m.edsoo.ru/ff0c88be
KontponbHas pabota no teme
«9nexrpocraruka. [locTosHHBIN

66 aneKTpudeckuii Tok. Toku B 1 bubanorexa [JOK
pasnuuHbIX cpenax» /Beepoccuiickast 20.05.2025 | https://m.edsoo.ru/ff0c8a8a
poBepoyHasi padoTa MpH MPOBEICHUN
Ha OyMa)>KHOM HOCHUTEJIE

67 PesepsHblit ypok. KonTponbHas 1 bubmmoreka [IOK
pabota o Teme "DneKTpoguHaAMIKA" 23.05.2025 |  https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600maronmii ypok 1 bubmmoreka [IOK
o TeMaM 10 kacca 23.05.2025 | https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

I[TPOI'PAMME




11 KJIACC

KoanuecTBo yacos JJIeKTPOHHbIE
Ne Hdara undposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuueckue u3ygeHus 06pazoBaTeIbHEIC
padoTbI padoThI
pecypchl
ITocTosiHHBIC MATHHUTHI U UX

1 B3auMo/ieiicTBUe. MarHuTHoe ToJe. 1 bubmuorexa [JOK
Bektop MarHuTHOM UHAYKIUU. 04.09.2024  https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW UHIYKIUU
MarauTHO€ noJie MPOBOTHUKA C

5 tokoM. OnbIT Dpcrena. 1 bu6nuoreka [JOK
B3aumopelicTBre MPOBOIHUKOB C 06.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yuenue 1 1 bubmuorexa [JOK
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM» 11.09.2024 | https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO I10JIS Ha
IIPOBOAHMK C TOKOM. Cuita Amnepa.

4 JlaGopaTopHas pabota 1 1 bu6nmoreka [JOK
«HccnenoBanue neicTBUA 13.09.2024 | https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleiicTBe MarHUTHOTO MOJIS Ha

5 JBIDKYIIYIOCS 3apsHKEHHYIO YaCTHILY. 1 bubnmorexa [JOK
Cuna Jlopenna. PaGoTa cubl 18.09.2024 = https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexTpoMarHuTHast UHAYKIMs. [ToTok

6 BEKTOpPa MarHUTHOW MUHIYKIIUH. BI[CU 1 90.09.2024
WHIYKIAHA. 3aKOH 3JICKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykunn Papanes

JlaboparopHas pabota
«HccnenoBanue sIBICHUS
AJIEKTPOMATHUTHON HHILYKIIUH»

25.09.2024

bu6muoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTD. SIBIICHUE

camouHaykiuu. 3/]C caMOUHTyKIIUH.

9Hepr W MarouTHOT'O ITOJIA KaTyIIKH
C TOKOM. BHGKTpOMaFHI/ITHOG I10JIC

27.09.2024

bubmuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpomcTBa U UxX
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3JIEKTPOMATHUTHI, 3JIEKTPOBUTATENb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
WHAYKIIMOHHAS NeYb

02.10.2024

10

O6o0maromuii ypok «MaruutHoe
moJie. DJICKTPOMArHUTHAS WHITYKIIASD)

04.10.2024

bu6muoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonrtponbHas pabota o teme
«MarsuTHOe nose.
DeKTpOMarHUTHasi MHIYKLINS

09.10.2024

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOgHBIE MEXAHUYECKHE
kosnebanus. ['apmoHndeckue
KosieOaHus. Y paBHCHHE
TapMOHHUYECKHX KOJICOaHUI.
[IpeBpanienue 3Heprun

11.10.2024

bu6muoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH
Meproja MallblX KoneOaHuil rpysa Ha
HUTH OT JJIMHBI HUTH ¥ MAcChI TPy3a»

16.10.2024

14

Kone6arenbnbrit KoHTYp. CBOOOAHBIE

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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3JIEKTPOMAaTHUTHBIE KOJICOaHMs B
UJeaJIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaNOTrus MEXIy MEXaHUUYECKUMH U
ANEKTPOMArHUTHBIMH KOJIeOaHUAMHU

18.10.2024

15

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTHH B UICATTLHOM
KoJe0aTeTbHOM KOHTYpE

23.10.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarOIUX
KoJIeOaHUsX. BeIHYXIeHHBIC
MeXaHu4ecKue Kojebanus. Pe3oHanc.
BI)IHY)KI[CHHI)IC BJ'IGKTpOMaFHI/ITHI)Ie
KoJIe0aHus

25.10.2024

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennbiii Tok. CHHYCOUJATbHBIN
NepeMeHHbIN TOK. MOITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JEUCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsHKEHUS

06.11.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaava u norpedieHue
3JIEKTPUYECKON SHEPTUU

08.11.2024

19

Y CTpOUCTBO U IPAKTUUECKOE
MIPUMEHEHHE IEKTPUUYECKOTO 3BOHKA,
reHepaTopa IMEPEMEHHOI0 TOKA,
JIMHUN dJIeKTponepeaay

13.11.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MPOU3BOCTBE IEKTPOIHEPTUU.
KynpTypa ucnonabp3oBanus
3JIEKTPOIHEPTUHU B TOBCEAHEBHOM
KHU3HU

15.11.2024



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIIOBUA
pacmpoctpanenus. [lepuoa. Ckopocth

but6mmoreka [IOK

21
pacupoCTpaHEHUs U JIJIMHA BOJIHBI. 20.11.2024 | https://m.edsoo.ru/ffOcca54
[Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI
29 3Byk. CKOpOCTBh 3ByKa. [ pOMKOCTB bu6nmoreka [JOK
3ByKa. Beicora ToHa. TemOp 3ByKa 22.11.2024 | https://m.edsoo.ru/ffOcccOc
DNEeKTPOMArHUTHBIE BOJHBI, UX
23 cBoMcTBa U ckopocTh. [Ikana bubmmorera [JOK
P ' 27.11.2024 | https://m.edsoo.ru/ffOccfe
ANEKTPOMArHUTHBIX BOJH
[TpuHIHITEI paTUOCBSI3N U
24 .P
TeNeBUICHU. Pa3BuTHe CpescTB 99.11.2024
cBs13u. Pagnosoxkanus
o5 KonTponbhas pabora «Konebanus u bu6nmoreka [JOK
BOJIHBD) 04.12.2024 | https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeHOE pacpoCTpaHEHUE
26 CBETa B OAHOPOJHOM CpeLe. bubmuotexa [JOK
ToueuHblil UICTOYHUK cBeTa. JIyd 06.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OTpaxeHue cBeTa. 3aKOHBI
27 otpaxxeHus cseta. [loctpoenue bubmmorexa LOK
P L p 11.12.2024 = https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IIIOCKOM 3epKalie
[Ipenomnenue ceera. [TonHoe
)8 BHYTpeHHee oTpaxeHue. [IpenenbHbliit bubnmorexa [JOK
yTOJI TIOJTHOTO BHYTPEHHETO 13.12.2024 | https://m.edsoo.ru/ffOcd7f6
OTpaKCHHUS
29 JlaboparopHnas pabota «/3mepenue bu6nmoreka [JOK
[IOKa3aTeNs IPEIOMIICHUS CTEKIIa 18.12.2024 |  https://m.edsoo.ru/ffOcd67a
30 JInnzel. [TocTpoeHne n300paxxeHMid B bu6nmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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nun3e. PopMyiia TOHKOM JIMH3BL 20.12.2024 | https://m.edsoo.ru/ffOcddle
YBenauyeHue JTUH3bI
JlaGopatopHas paboTa

31 «I/ICCJ'IGI[OBaHuI/Ie CBOIICTB 95,12 2024
M300paXeHUH B JTMH3AX)
Hucnepcus ceeta. CIIOXKHBIN cOCTaB

39 6enoro ceeta. L{ger. JlaboparopHas
pabora «HabmroneHue aucrnepcun 27.12.2024
CBETa»

33 Wnrepdepennus creta. Judpaxius bubnuorexa LIOK
ceta. JudpaknronHas pemeérka 10.01.2025 |  https://m.edsoo.ru/ffOced22

34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipuzanus cBera 15.01.2025 @ https://m.edsoo.ru/ff0cf02e
OnTrueckue mpruOOpPHI U yCTpoiicTBa

35 1 yCIIOBHS X 0€30MacHOTO 17.01.2025
MIPUMEHECHHUS
['panuIel MPUMEHUMOCTH

36 KJIaCCHYeCKOM MexaHuku. [locTynaTe bu6nmoreka [JOK
CIeNUaIbHON TEOPUHU 22.01.2025 | https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3ameyieHre BpeMEHH M COKpAIlleHNE bubmmorexa [OK

24.01.2025 | https://m.edsoo.ru/ffOcfa42

JUTMHBI
DHEprus U UMIYJILC PEISITHBUCTCKOM

38 gacTtuibl. CBSI3b MAaCCHI C SHEPTUEH U bubnnorexa [IOK

29.01.2025 | https://m.edsoo.ru/ffOcfc68

HUMITYJIbCOM. DHEPrusi MOKOs

39 Kontponbnas padota «Onrtuka. bu6nmoreka [JOK
OCHOBBI cTICITHATBHOM TEOPUH 31.01.2025 | https://m.edsoo.ru/ff0cf6f0
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OTHOCHUTCIBHOCTH»

®otounsl. ®opmyna [Tnanka. Dueprus

but6mmoreka [IOK

40
Y UMIYJIbC POTOHA 05.02.2025 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIIOBAHUEC Bt 1OK
nOIMoTEKA
41 .0 A.T.
Qorosphexta. Onbiret 07.02.2025 | https://m.edsoo.ru/ffOcffcd
CroneroBa
3akonbl porodddekra. YpaBHeHue
42 :‘)I)'IHHITegHa H(l:l(b(i)OToa(ngeKTa bubmorexa IOK
8 ' 12.02.2025 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Jasnenune cBeta. OnbrTse [1. H.
43 JlebeneBa. XumMu4eckoe JecTBHE bubmmorexa IOK
' 14.02.2025 | https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoicTa u
44 MPaKTUYECKOE TIPUMEHEHHE:
(doToarnemMenT, GOoTOAATIHK, 19.02.2025
COJIHEeUYHasi baTapesi, CBETOANO/
45 Pewenue 3agau nmo reme «I1€MEHTBI bu6nmoreka [JOK
KBAaHTOBOM OIITHKH 21.02.2025 | https://m.edsoo.ru/ff0d0302
Mopens atoma Tomcona. OnbIThI
46 Pesepdopna o paccessHuro o-4actu bubmorexa IOK
POOPA P H 26.02.2025 | https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mojieb aToMa
bu6muoreka [IOK
47 I1 b
OCTY AT Hopa 28.02.2025 | https://m.edsoo.ru/ff0dOafa
Wzny4yenue u noriomnieHne GOToHOB
48 IIpU TIEPEXOJE ATOMA C OJHOIO bubnuoreka [IOK
YPOBHSI SHEPruu Ha Apyrou. Buasl 05.03.2025 | https://m.edsoo.ru/ffOdOafa
CIIEKTPOB
49 BonnoBeie cBoiicTBa yacTuil. BosHb! bu6nmoreka [JOK



https://m.edsoo.ru/ff0cfe16
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ne bpoiurs. Kopnyckynspao-
BOJTHOBOM qyanu3M. CIIOHTaHHOE U
BBIHY/ICHHOE U3JIy4eHHE

07.03.2025

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTHOAKTUBHOCTH. OTBITHI
Pesepdopna no onpeneneHuto
COCTaBa paJuOAKTHUBHOTO U3JIYUCHUA

12.03.2025

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, raMma-
u3ny4yeHus. Biusaue
PagrOaKTHBHOCTH Ha YKHUBBIC
OpraHU3MbI

14.03.2025

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnaa. ['amma-uznyuenue

19.03.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA31 HyKJIOHOB B sIJIpe.
SnepHble peakuuu. S nepHbii
peakrtop. [IpobieMsbl, mepCceKTHBHI,
9KOJIOTUYECKHUE ACTIEKTHI SIAEPHOM
SHEPIreTUKU

21.03.2025

bu6muoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTullbl. OTKpBITHE
MO3UTpOoHAa. MeTo1bI HAOTIOACHHS U
perucTpanum 3JeMeHTapHBIX YaCTHII.
Kpyrasriii cton «@yHaaMeHTaabHbIE
B3auMoaercTBud. EquHCTBO
(bU3NIEeCKO KapTHHBI MUPa»

02.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

DTansl pa3BUTHSL ACTPOHOMHUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMHUH. Bun
3BE31HOTO HeOa. Co3Be3aMs, SIPKHUE

04.04.2025



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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3BE3/BI, TUIAHETHI, UX BUIUMOE
nBkenre. CojlHeYHAasI cUCTeEMa

56

Comnnaue. CojHeyHast aKTUBHOCTb.
Hctounuk sueprun CoJiHIa U 3BE3]1

09.04.2025

57

3BE3bI, UX OCHOBHEIC
XapaKTePUCTUKU. 3BE3IBI TJIABHON
MOCJIEI0BATEILHOCTH. BHyTpeHHEe
ctpoenue 38&31. COBpeMEHHbIE
MPEJICTABICHUS O TPOUCXOXKICHUHU U
sposronny CoJIHIA U 3BE3NT

11.04.2025

58

Muneunsiii [IyTe — Hama I'anakTuka.
[Tonoxxenne u nBuxenue CoyHLa B
lNanaktuke. 'anaktuku. YeépHbie
JBIPBI B IpaxX raJakTUK

16.04.2025

59

Bcenennas. Pa30eranue rajgakTuk.
Teopus bosbmoro B3peIBa.
PenukToBOE n3nyueHue.
MeraranakTuka

18.04.2025

60

HepemeHHme HpO6JICMLI ACTPOHOMHUHA

23.04.2025

61

Kontpomnbnas pabota «D1eMeHTHI
aCTPOHOMMH U aCTPOPUIUKI

25.04.2025

62

O6o00matomuii ypok. Poib ¢usuku u
ACTPOHOMHUH B SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMATIbHON U
ATHUYECKOH cdepax AeaTeTbHOCTH
YyeJ0BeKa

30.04.2025

63

O6o00matomuii ypok. Pois 1 mecto




(hU3HUKU U aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE MUpPa

07.05.2025
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O6o6maromuit ypok. Posb
(u3nyecKkoi Teopuu B
(hopMHUpPOBaHNUHU TPEACTABIECHUN O
(u3nueckoil KapTuHe MUpa

14.05.2025
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O6o06maromuii ypok. Mecrto
(u3nyecKoi KapTUHBI MUpa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX MTPEJICTABICHUH O IPUpPOIE

16.05.2025
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PesepBHbIil ypok. MarauutHoe noie.
DneKTpOMarHuTHasE UHAYKIMS

16.05.2025

67

PesepBHbiii ypok. Ontrka. OCHOBBI
CHEIHAJIbHOM Teopuu
OTHOCUTEITLHOCTH

21.05.2025

68

Pezepnslii ypok. KBanroBas ¢usuka.
DneMEeHTBl aCTPOHOMUU U
acTpopu3uKu

23.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®usuka, 10 knacc/ Msaxumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakiueii [TapdpentreBoit H.A. AxuronepHoe o61mecTBo «3marenbcTBo
«IIpocsemenue»

» ®usuka, 11 kmacc/ Mskumes I'.J1., byxosues b.b., YUapyrun B.M.; oz
penakiueit [TapdpentreBoit H.A. AxunronepHoe o61miecTBo «M3narenbcTBo

((HpOCBCH.I@HI/Ie»

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

Kupuk JI.A. @uzuka 10 xknacc. O0yuaromue tectsl.-M.: UJIEKCA, 2000r.
KoHTponbHO-u3MepuTenbHbie MaTepuaisl. Pusnka. 10 kiacc./cocr.
C.B.JIo3oBenko.-M.: BAKO, 2015r.

KoHnTtponbHO-n3MepuTenpHbie MaTepuansl. @usmka. 11 kmacc./cocr.
C.B.JIo3oBenko.-M.: BAKO, 2015r.

KoHTposbHO-u3MepuTenbHbie MaTepuansl. Pusnka. 11 kiacc./cocr.
C.B.JIozoBenko.-M.: BAKO, 2015r.

MeTtoanueckue pekoMeH1auuu no (GOpMUPOBAHUIO (PYHKIIMOHATBHON
IrPaMOTHOCTH O0YYalOIIMXCS C UCIOIb30BAaHUEM OTKPBITOr0 OaHKa 3aJlaHui Ha

1n(poBoi TIatdopmMe Mo MECTH HAMTPABICHUSIM



(PyHKUIMOHATBHOM TPAMOTHOCTH B y4€OHOM MPOLECCE U JJIs1 TPOBEICHUS
BHYTPHILKOJIbHOTO MOHUTOPUHTA
dbopMupoBanus QyHKIIMOHAILHON TpaMOTHOCTH 0Oyyaromuxcs / moj pen. I.

C. Kosanepoii. M: ®I'BHY

«MHCTUTYT cTpateruun pa3Butus oopazoanusi PAOy, 2022. 360 c.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET
http://www.obrnadzor.gov.ru/
http://fipi.ru/
bubmoreka [JOK
https://rosuchebnik.ru/metodicheskaja-pomosch/predmet-fizika/
https://educont.ru/
http://ifilip.narod.ru/
http://www.curator.ru/e-books/physics.html
http://school-collection.edu.ru/collection
http://barsic.spbu.ru/wwwi/tests
http://pedsovet.su/
https://easyen.ru/load/fizika/6
https://sites.google.com/view/uud-fizika

http://www.uchportal.ru



