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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnuke 06a30BOro YpOBHSI Ha YpPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA W TpeOOBaHUI K pe3yibTaTam
OCBOEHMSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeacraBieHHbix B OI'OC
COO, a Ttaxxe ¢ yu€roM (enepaiibHOW paboyell MporpaMMbl BOCHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX
Oopra"usanusax Poccniickon ®enepanny, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

ConepkaHnue mnporpamMmbl MO (U3MKE HaIpaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHO-HAy4YHOW KapTUHBI Mupa oOyuaronmxcs 10-11 knaccoB mnpu
o0yueHun ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-AECATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢uszuke coorBercTBYeT TpeboBanusim ®I'OC COO k
IJJAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pEe3yJibTaTaM
oOydeHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTH pEAIM3alUU MEXKIIPEIMETHBIX
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,
MeTarnpeaMeTHbIC, TPeIMETHbIE (Ha 0230BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYAET:

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 YYEOHBIX IPEIMETOB, OCKOJIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUN, H3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTMBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpeneNsieT Xapakrep M pa3BHUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJIYyYEHHUS HOBBIX MAaTEpHaJIOB C 3a/laHHBIMU CBOWCTBAMHU U JPYTHX.
N3yyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydaromuxcs, B (GOpPMUPOBAHHWE YMEHUN MNPUMEHSThH
HAy4YHbIA METOJI MO3HAHUS IPU BHINIOJHEHUU UMHU YUEOHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca ¢usuku [y ypoBHSL cpelHero ooOiiero ooOpa3zoBaHUs
NOJIOXKEH pAX WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh KakK IPUHLHUIBL €0
NOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3/esoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOI, TaK U COBPEMEHHOMN (DU3HKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUUM C HeW MaTepuan Kypca (QU3HKU
o0beMHEH BOKpYr (u3uueckux Teopui. Beaymmm B Kypce sBisercs
(opMUpOBaHUE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSX MaTe€pHUH, BEIIECTBE U
nouie.

Hoes eymanumapusayuu. EE peanuzanus mnpennojiaraeT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTeHIuana (U3MYECKOl HayKHU, OCMBICICHHE CBS3M Pa3BUTHUS
¢u3uku ¢ pa3BuTHEeM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U HKOJOTMYECKUMHU MTPOOTIEMaAMHU.

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

Hoes oxonocuzayuu peanuszyercsi TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIep)KaHus, TMOCBALIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHMM, a TaKXe O0O0CYKICHUS
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca (PU3UMKH Ha ypOBHE CpEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusnueckue Teopuu (HhopmMupoBaHHE MPENCTABICHUN O
CTPYKTYpE HNOCTPOEHUS (PU3HYECKOW TEOPUH, POJIU (PYHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TIpaHUIAX
OPUMEHUMOCTH TEOPUM, I ONUCAHUS ECTECTBEHHO-HAYYHBIX SBICHUW U
IIPOIIECCOB).

CucTeMHO-IeATENIbHOCTHBIN TOIX0 B Kypce (U3MKH pean3yercsl Mpexse
BCEro 3a CUET OpraHu3alud IKCIEPUMEHTATIBHOU JAESITEIbHOCTU O00YyYaroluXcsl.
st 6a3oBoro ypoBHsS Kypca (U3UKA — OTO HCIOJb30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOpaTOpHBIX pabdoT,
KOTOphIE B Iporpamme no (usvke oObeIUHEHBI B OOLIUN CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhlienieHne B yka3aHHOM IepedyHe J1adopaTopHBIX pador,
OPOBOAUMBIX JUISi KOHTPOJII MW  OLIEHKH, OCYIIECTBISETCA y4YaCTHUKAMU
00pa3oBaTENbHOIO IMpOLIECCa HCXOAd M3 OCOOEHHOCTEW IUIAHUPOBAHUA U
ocHalleHus: kaOuHeta Qu3uku. Ilpu »3TOoM obOecneunBaeTcsi OBJIAJICHUE
0o0yYaronMMucs yMEHUSIMUA IPOBOJUTH KOCBEHHBIE H3MEPEHHUsI, HUCCICAOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
PEII0KEHHBIX TUIIOTES.

bonpioe BHUMaHuE yAENAETCS PEUICHUI0 PACUETHBIX U KaueCTBEHHBIX
3aaa4. [Ipu 3TOM i pacdyE€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 33/1ayd C SIBHO
3aJJaHHOM (PU3UYECKON MOJEIBIO, TO3BOJIAIOIINE IPUMEHSTh H3yUYEeHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO paszfieia Kypca, TaK W WHTETPUPYS 3HAHUS W3
Pa3HBIX pa3nenioB. /[ KaueCTBEHHBIX 3a7ad MPHOPUTETOM SIBJISIOTCS 3a/IaHUS Ha
0OBsSCHEHHE TPOTEKaHUs (U3MYCCKUX SBIICHUHA W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyromme BhIOOpa (U3MYECKON MOJENU IS CUTyalld MPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIICUCHHUI0 Y4YeOHOTO Tpolrecca 0a30BbIi ypOBEHb Kypca
(bu3MKK Ha ypOBHE CPEHEro 001Iero 00pa3oBaHus JOJMKEH U3Y4aThCsl B YCIOBHSIX
IpeIMEeTHOro KaOuHeTa (U3WKK WIM B YCIOBUSX WHTETPHPOBAHHOTO KaOWHETa
NpEeAMETOB E€CTECTBEHHO-HAYUYHOIro IMKJIa. B kaOuHete (HU3MKU JOJDKHO OBITH
HEeo0XoauMOe J1abopaTopHOe OO0OpYyAOBAaHHME JMJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3NKE YUSHHUECKHX MPAKTUUECKUX PadO0T U JEMOHCTPAIIMOHHOE
000py0BaHUE.

JleMoHCcTpallMoHHOE 00OpyJioBaHKHE (opMUpyeTCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECMEeYMBAET IOCTAHOBKY
MEPEUUCIEHHbIX B TMporpaMMe Mo (U3UKE KIIOYEBbIX JIEMOHCTpaIuil s
WCCJICIOBAaHMUSI M3y4YaeMbIX  SIBIIEHUH ¥  TPOIECCOB, OJMIUPHUECKUX |
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MPUMCHCHHA.

JlabopaTopHoe 00OpynOBaHHE MJI YUYEHUUYECKHX MPAKTUYECKUX padboT
dbopmMupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKre KOMILICKTHI
7a00paTOPHOTO OOOPYIOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIFHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU TIEJISIMU U3y4YeHHS GU3UKHU B 00111eM 00pa30BaHUH SIBIISTIOTCS:

o (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYalOIIUXCS K Hay4YHOMY
U3YUYEHUIO TPUPOIBI, PA3BUTHE HMX HHTEIICKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI 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 (opmupoBanue yMeHHH OOBSCHATH SBJICHUS C HCIOJB30BaHUEM
bu3nUecKux 3HAaHUN U HAYYHBIX JIOKA3aTENbCTB;

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

JlocTrxeHne STUX Ienei oOecrednBaeTCsl pelieHneM CIIEeIyoNNX 3a1ad B

nmpoliecce u3yueHus Kypca GU3NKY Ha YpOBHE CPEIHETO 00IIero o0pa3oBaHuUs:



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

e (opmupoBaHue yYMEHHMI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsiCHeHHsI (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHS
IIPAKTUYECKUX PELICHUN B [IOBCEIHEBHOU JKU3HU;

e OCBOEHHE CIOCOOOB pELIEHUS pa3IU4HbIX 33Jad C SBHO 3aJlaHHOU
¢uznueckoil Monenbio, 3aJay, MOJAPa3yMEBAIONIMX CAMOCTOATEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJIleKBATHON yCIOBUSIM 33/1a4uH;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IPOBEACHUS
(bu3MYeCKUX SKCIEPUMEHTOB, aHaIM3a M HMHTEpIpeTanuu UHGOPMAIIUH,
OIpeeNIEHNs IOCTOBEPHOCTHU MOJyYEHHOTO PE3yJIbTaTa;

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

Ha wsydennme ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemplii B mnporpamme 1o (¢uU3MKE INEpeuyeHb JabopaTOpHBIX U
MPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YUYUTENb JIeTaeT BBHIOOD
poBeNeHUsI JTA0OPATOPHBIX PabOT U OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCA.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uKka U MeTOAbI HAYYHOI'0 O3HAHUS

®usuka — Hayka o npupozae. Hayunbie mMeTOABI NMO3HAHUSA OKPYKAKOLIETO
mupa. Ponb dSKcliepuMeHTa M TEOpPUM B IMPOLECCE IO3HAHUS TPUPOIBL.
DOKCHepUMEHT B (PUBHKE.

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

Pons u Mecto ¢uszuku B HOPMUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKOU AEATEIBHOCTHU JIIOJIEH.

Jemoncmpayuu

AHanoroBble W UUQPPOBBIE H3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHbIE
JNATYUKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe IBHKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropusi.

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

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

CBobOosiHOE TIajieHne. Y CKOpeHue CBOOOHOTO MaIeHuS.

KpuBonunelinoe  aBuxkeHue. J[BUKEHME  MarepualbHOW  TOYKH 1O
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, IIETIHBIE U PEMEHHBIC MIEPEIAUH.

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 YIJoM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaCHHUS.

Hanpagnenue ckopocTu pu ABUKEHUU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydyeHne HEPAaBHOMEPHOTO ABUKEHHUS C LEIbIO ONpPEIEIICHUS] MTHOBEHHOM
CKOpOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IyTAMHU, MPOWICHHBIMUA TEIOM 3a
MOCTICIOBATEbHBIC PAaBHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS MIAPUKA B BI3KON KUJIKOCTH.

N3ydenue aBu»KeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropon 3akoH HeroToHa
IUISl MaTepUAIIbHOM TOYKHU. TpeTuit 3aKkoH HproToHA AJ1s1 MaTepuaIbHbIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus1, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOJIbKEeHHUS U cuiia TpeHus nokosa. Kosddumuent tpenus.
Cuna conmpoTUBIICHUA IPU ABUKEHUU TEJIA B AKUJKOCTH WJIU rase.

[ToctymnarenbHOE U BpalllaTeIbHOE JBH)KEHUE a0COIFOTHO TBEPOTO Tea.

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

TexHn4eckrue yCTpOWCTBA W MPAKTHYECKOE MPUMEHEHUWE: IOIIIUITHUKH,
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 yckOpeHHOM NOABEME U HaJCHUU.

CpaBHEHUE CUIT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



HUccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

UccnenoBanue ycioBHil paBHOBECHSI TBEPAOTO TeENa, HMEIOIMIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynbc matepuanibHOM TOYKM (Te€a), CUCTEMbl MATEpPHATbHBIX TOYEK.
NmMnynbc cuiibl M1 U3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPaHEHUs HWMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabora cusibl. MOIIHOCTD CHIIBL.

Kunernueckass sHeprus MarepuanbHOW TOuku. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU.

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

[loTenuuanbHple ¥ HENOTEHUHalbHble  cuiibl.  CBsi3b  pabOThI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHUYECKOW SHEPIUM CUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXaHUYECKON YJHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE nBUXKEHME.

[Tepexo mOTEeHIMATBHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamophule pabomoi

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. MogekyasipHas pusuka 1 TepMOJAMHAMHUKA
Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBUKEHUS WU
B3aMMOJICHCTBUSL YacTHUIl BellecTBa. MoJiend CTPOEHUs Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE THX Mojiesei. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemiecTBa. [locTosiHHas ABoraapo.

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



Mopgens  upeanibHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUH HACANTbHOTO raza. AOCOJIIOTHAs TemiepaTypa Kak Mepa
cpedHeld KHHETHMYECKOW HSHEPruu TEIUIOBOrO JBIXKEHHUs dacTtul] rasa. Illkana
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbroHa. M3omponeccsl B HACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BelecTBa. ['paduueckoe mpeAcCTaBICHUE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

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

OneiThl 10 AU Py3UH KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO ABUKEHHUS.

Mogaens onbita LlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUA.

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

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHHS UJEAJBbHOIO rasa,
WU30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

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

Uccnenoanne 3aBUCUMOCTH MEKy NTapaMeTpaMy COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuKku

TepmoanHaMuueckasi cucrema. BHYTpeHHssI SHEpPrusi TEpMOAMHAMUYECKOM
CUCTEMBI U cIocOOBI e€ m3MeHeHus. KommuecTBo TemtoTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HWJE€AJIbHOrO  ra3za.  Buael  Temonepenaydw:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3IyUYCHHUE. Y I€IbHAs TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[Tonstue 00 aamabatHOM mpormecce. [lepBwIid 3aKOH TEPMOJIUHAMHKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKH K HU3ompolreccam. ['paduueckas
UHTEpHpeTaus padoThl rasa.

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

TeruioBple  mamuHbl.  [IpUHIUNBI ~ JEWCTBHS  TEIUIOBBIX  MAlIHH.
[IpeoOpa3zoBanusi sHEepruM B TEIUIOBBIX MamimHax. KoadduimeHt mnone3Horo
nevictBug TteroBoil mamwuHbl. [ukn KapHo um ero kosdduimMeHT mMoje3HOro
JENUCTBUA. DKOJIOTHYECKUE TTPOOIEMBI TETUIOIHEPTETUKH.



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

Jlemoncmpayuu

N3meHnenne BHYTpEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PAaOOTHI: BHUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKAaTOro BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpALU).

N3meneHnune BHyTpeHHEH 3Hepruu (TeMriepaTyphbl) Tena Ipu Terionepeaaye.

OmpiT 1o aauabaTHOMY pACIIUPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATEIsI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomaol

N3mepenne yaenpHOoN TEIIIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusa eeujecmea. Dazoevie nepexoovt

[TapooGpazoBanue u koHxaeHcauus. Mcnapenune u kunenue. AOCONIOTHAs U
OTHOCUTEJIbHAsT BJIAXKHOCTh BO3ayxa. HaceleHHBIM map. YaenpHas TeIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpucrtaibl. CoBpemeHHble Marepuanbl. [lnaBienue u
KpucTayum3amus. Y aenbHas Teriora rmiaasiaeHus. Cyonumanms.

VYpaBHeHuE TEMI0BOro 0anaHca.

TexHuyeckrue yCTpPOMCTBA W TMPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUHU MOTYYEHUSI COBPEMEHHBIX MaTEpHUaliOB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHH.

Jemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenne npu NnoHW>KEHHOM J1aBJICHUU.

CnocoObl M3MEPEHUS BIIAXKHOCTH.

Habmronenue HarpeBaHusl U MJIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMoHcTpanus KpucTasioB.

Vuenuueckuii sxkcnepumenm, 1abopamopHule pabomol

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.
Onexrpuueckoe moine. Hampsok€HHOCTh dnekTpuueckoro noinsd.  IlpuHnun



CYyHEepHO3ULINKU AIEKTPUUECKUX MoJed. JIMHUM HanpsHKEHHOCTH DIIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratmueckoro  mois.  [lorenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHUMKM M JAUAJIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexkTpruyeckasi MPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
DHeprusi 3apsHKEHHOr0 KOHEHCaTopa.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOI,
AIEKTPOMETP, DIIEKTPOCTATHUYECKAsi 3allliTa, 3a3€MJICHHE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KOMMMUPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIKUI IEUCTBUS SIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TE.

[IpoBOOHUKY B 3JEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTaTUYECKAS 3aLIUTA.

JIMBAEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOWIAIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxkcnepumenm, n1abopamopnule pabomuwl

N3mepenne 35eKTpOEMKOCTH KOHAEHCATOPA.

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

DNEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHUSI JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon OMa 171 yyacTka L.

DJIEKTPUYECKOE COMPOTUBIICHHE. YIEIbHOE COINPOTUBICHUE BEILIECTBA.
[TocnenoBarenbHOE, apalieIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOHUKOB.

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

DJIEKTPOJIBUKYILAsl CUJa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoHn Oma 11 MOJHOM (3aMKHYTOM) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHue.

OJNIeKTpOHHAsT  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBoHUKHU. CoOcTBeHHas u npuUMecHast MPOBOAUMOCTh
noJynpoBoHUKOB. CBoicTBa p—N-niepexoaa. [lonynpoBoAHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax MW  paciulaBaX  dAJIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOUUALMS. DIEKTPOIIU3.



DJIeKTpUUECKUil TOK B Trazax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbLHBIN
paspsaa. Momnus. [1nasma.

TexHH4eckrue YCTpPOWCTBA W MPAKTUUECKOE NPUMEHEHHUE: AaMIIEpMETD,
BOJITMETP, PEOCTaT, HWCTOYHUKUA TOKa, OJJEKTpOHArpeBaTelbHbie MPUOOPHI,
ANIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN U0/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAPSIKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS HMUIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
MJIONIAU TTONEPEYHOr0 CEUCHUSI U MaTepHraia.

CmemaHHOe COeTMHEHUE TPOBOJHUKOB.

[IpssMmoe wu3MepeHue SIIEKTpOABMXKYIIEW cuibl. KopoTkoe 3amMblkaHne
rajJbBaHUYECKOIO JIEMEHTA U OL[EHKA BHYTPEHHETO COPOTUBIICHUS.

3aBHUCUMOCTB COMPOTUBIJIEHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoii pa3ps U MpOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSSA MPOBOJAUMOCTD THO/IA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuwl

N3ydeHune cMEmaHHOro COeIMHEHUS! PE3UCTOPOB.

N3mepenne 3neKTpOABUKYIIEH CUIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHEIO
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, XUMUU, T€Orpauu U TEXHOJIOTHH.

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

Mamemamuxa: penieHWe CHUCTEMbl ypaBHEHHM, JIMHEWHas (QyHKIus,
napabona, runepOoiia, UxX rpa@uKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.

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

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEJ, MKUIAKOCTEH U



ra3oB, DJJICKTPHUYECKHE CBOMCTBA METAJLIOB, J3JIEKTPOJIMTHYECKAS JUCCOLMALNS,
rajqbBaHUKA.

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

Texnonocus: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpEHHUS B TEXHUKE, MOALIMWIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JApPYTrHE), JBUrareilb BHYTPEHHETO
cropanusi, maposasi TypOrHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIy4YEHHUs] COBPEMEHHBIX MATEPHUAJIOB, 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. Mazcnumnoe noJe. I1eKmpoMacHUMHAA UHOYKUUA

I[loctostHHBIE =~ MarHuThl.  B3auMoaeMcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MaruutHoe mnone. Bekrop MarHuTHOM wuWHAyKOuMW. [IpyHOMND cyneprno3uuuu
MAarHUTHBIX MOJIek. JIMNHMKM MarHUTHON WHAYKIWU. KapTMHa JMHUM MarHUTHOU
VHAYKIIUU MOJIS IOCTOSTHHBIX MarHUTOB.

MarautHOE 10OJIe TPOBOJHMKA C TOKOM. KaprhHa JIMHUKA HMHAYKIHA
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO NPOBOAHUKA M 3aAMKHYTOTO KOJIBLEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOAyYJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HallpaBlieHUE. [BUKEHUE 3apSyKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHMEe 3NEKTPOMAarHUTHOM MHAYKOMU. [lOTOK BeEkTOpa MarHUTHOM
WHAYKIWMHA. OJIEKTPOABMXKYIAS CHJIA HWHAYKIAH. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanes.

BuxpeBoe nsiekTpudeckoe IMoJie. IJIEKTPOABMXKYIAS Cuila HHAYKIWU B
MIPOBOJHUKE, IBMIKYIIIEMCS MMOCTYNATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio JleHua.

NuaykTuBHOCTB.  SIBIIEHME CAMOWMHAYKIMH. OJIEKTPOABHKYIIAs  Cuia
CAaMOMHIYKIIUH.

DHeprus MarHuTHOT'O MOJISI KaTYIIKUA C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.

TexHUYeCKHEe YCTPOWCTBA M NPAKTUYECKOE TMPUMEHEHHUE: TTOCTOSHHBIC
MArHuThl, BJEKTPOMArHUThl, BJIEKTPOJBUraTEIb, YCKOPUTEIH AJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKIIOHEHHE ANEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM UHAYKIUYA MarHATHOTO TIOJIS.

BzaumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHJIBI MHAYKIUH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKa.

SIBeHne cCaMOMHAYKIIUH.

Yuenuuecxuii skcnepumenm, n1abopamopnule pabomuwl

N3yueHne MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue AEMCTBUS NOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

HccnenoBanue sBiIeHUS 3NEKTPOMATHUTHON HHAYKIIMH.

Pa3znen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnass  cucrema. CBOOOJIHBIE  MEXaHMYECKHWE  KoJieOaHMS.
I'apmonuyeckue kosebanus. Ilepuon, yactora, amruntyna U (aza KosjaeOaHUH.
[IpyxuHHBIM MaATHUK. MaTeMaTU4eCKUN MasATHUK. Y PAaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBpariieHne sHepTriuy Mpy TAPMOHUYECKUX 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 3aTyxarolmux KoneOaHusX. BoIHyX/I€HHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

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

Tpancdopmarop. [IpousBoacTBO, mepeaada U MOTPEOIICHUE DIEKTPUIECCKOM
SHEPruu. DKOJOTUYECKUE PUCKU MPU MPOU3BOACTBE 3IeKTposHepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckrue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: SJICKTPUUCCKUN
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, IMHUU 3JIEKTponepeaay.

Jemoncmpayuu

WccnenoBanue napameTpoB KoJjeOaTeNbHOM CUCTEMbI (TPY>KUHHBIA WA
MaTEeMaTUYECKUI MASITHHK).



Hab6mronenue 3aTyxarommx KoaeOaHmii.

HccnenoBaHue CBOMCTB BBIHYKIEHHBIX KOJIEOAHHIA.

Habmronenue pezonanca.

CB0oOOAHBIE ANEKTPOMATHUTHBIE KOJICOaHUsI.

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

Pe3onanc mnpu mocCienoBaTENbHOM COCIMHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpPEaaUH.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

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

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBus pacnpoctpaneHus. llepumoa. CkopocTb
pacnpocTpaHeHuss M JiuHa BOJHbL [lomepeuyHble W NPOAOIBHBIE BOJIHBIL.
Nutepdepenuus u auppakuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IIYYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BekropoB E, B, V B anekrpomarauTHoi BoaHe. CBoMcTBa
ANIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MpEeJoMIIEHUE, MOospu3anus, 1upakius,
unTepdepenus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpuHLMIIBI paANOCBA3U U TENEBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue U PacpOCTPAHEHHUE MONIEPEYHBIX U TTPOAOJILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHUK 3BYKa.

HaGntonenue orpaxeHus: U IpeOMICHHUS] MEXaHUYECKUX BOJTH.

Hab6mtonenue natepdpepennnn u qudpakiini MEXaHUYECKUX BOJH.

3BYKOBOW pE30HAHC.

Halntonenue cBsi3u TPOMKOCTHM 3ByKa M BBICOTBI TOHAa C aMIUIMTYI0H W
4acTOTOM KOJeOaHUil.



UccnenoBanue CBOWCTB BJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesioMJIeHUE, MoAspu3auus, AuppaKuus, UHTephepeHIIus.

Tema 3. Onmuka

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

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

[Ipenomnenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yroja IOJHOTO
BHYTPEHHETO OTPaXKEHHUS.

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

ColOuparompie W paccewBaromue JUH3BL. ToHKas JuH3a. DokycHoe
paccTosiHMe W ONTHYECKas cuia TOHKOW JuH3bL [locTpoenune uzoOpakeHuid B
coOMparoluX U paccerBaroIuX JuH3aX. Dopmysia TOHKOW JTMH3BL. YBEJIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl pUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBasi ontuka. WuTepdepenuusi cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB M MHHUMYMOB B HHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

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

[Tonmapu3zauus ceera.

TexHn4eckrue yCTpOMCTBA M MPAKTHYECKOE IIPUMEHEHHME: OYKH, JIyIa,
doToamnmapar, TPOCKIIMOHHBIA armapaT, MHKPOCKOT, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssMonuHEHOE pPaACHpOCTpPAHEHUE, OTPAKEHUE W IMPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoE BHyTpeHHEE OTpakeHue. Moielb CBETOBOAA.

WccnenoBanue cBOMCTB N300paXkeHUM B JIMH3AX.

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 skcnepumenm, nabopamopnule pabomol



N3mepenue nokaszatesns IpeaoMIeHUS CTEKIIA.
HccnenoBanue cBOMCTB M300paKeHUI B JTMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI ClIeUAJIBLHON TEOPUH OTHOCUTEIbHOCTH
I'panuupl  OpUMEHUMMOCTHM  Kjiaccuyeckod — MexaHuku.  [loctynatsel
CHELUAJbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETAa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTA JUHILTENHA.
OTHOCHUTENIBHOCTh OHOBPEMEHHOCTH. 3aAMEIJIECHUE BPEMEHU M COKPAILCHHE
JUTUHBI.
DOHeprus ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBL.

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.

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

Hasnenue ceera. OnbiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

Texnudeckue yCTpOMCTBA M MPAKTHUUECKOE TPUMEHEHHE: (DOTODIIEMEHT,
dboTomaTynK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(heKT HAa yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenoanue 3akoHOB BHEMIHETO (poTodddekTa.

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 cBolicTBa yactuil. Bosusl n1e bpoiis. KopnyckynsipHO-BOTHOBOM
JyaJTu3M.

CHoHTaHHOE U BBIHYK/ICHHOE M3JTy4YCHHUE.

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



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenne JIMHBI BOJIHBI Ja3epa.

Halntonenue nuHeyaThIX CIIEKTPOB U3ITYUESHHUSL.

Jlazep.

Vuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Habmonenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKa3bIBAIOIIME CIOKHOCTh CTPOeHHS sApa. OTKpbITHE
panuoakTuBHOCTU.  OmbiThl  Pesepdopna mo  ompeneneHuro  cocTaBa
paanoakTUBHOro u3nyuyeHus. CBoiictBa anbda-, OeTa-, raMMa-u3IydeHUs.
Bunsinue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHe TMpoTOHA U HelTpona. Hykimonnas moxpens siapa IeitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno siapa. M3otomnsl.

Anbda-pacnan. ODIEKTPOHHBIM 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.

Anepusiii peaktop. Tepmosinepusbiii cuHTe3. [IpoGiaeMbl U TEpPCIIEKTUBBI
AJIEPHOM SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHON SHEPTETHKHU.

DneMeHTapHble 4acTUIbl. OTKPBITHE O3UTPOHA.

MeToabl HaOIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHIL.

dyHaMeHTalbHbIE B3auMoieicTBUd. EqUHCTBO du3nueckol KapTUHBI MUPA.

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).

Pa3zpnes 8. DiieMeHTBI aCTPOHOMHUM U aCTPOGUUKH

Otamnbl pa3BUTHS acTpoHOoMUU. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE
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 XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpaldbHBIM KiIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM ITOCJIEJOBATEIBLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JUIsl 3BE3/ TJIAaBHOW TMOCJEI0BaTEILHOCTH. BHyTpeHHEe cTpoeHue



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

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

Bcenennas. Pacimpenne Beenennoit. 3akon Xa06:1a. Paz0eranue rajiakTuk.
Teopus bonpioro B3psiBa. PelMKTOBOE U3ITy4YeHHUE.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTpPOHOMHH.

Vuenuyeckue nabnooenus

Halntonenuss HeBOOPYKEHHBIM TJ1a30M C UCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJIS ONPENeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1uss CeBEpHOIo MOJyIIapus U ipKUe 3BE3IbI.

Habntonenus B Teneckon JlyHel, miuanet, Miueunoro Ilytu.

O6o0maoiee MOBTOPEHUE

Ponp Qusukn u acTpoHOMHHM B IKOHOMHYECKOH, TEXHOJOTHYECKOM,
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 MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O MIPUPOJIE.

MexnpeaMerHbie CBA3U

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBIsSeTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TeOTpa(ru U TEXHOJIOTHH.

Meoicnpeomemnvle nonsimusi, CBSI3aHHbIE C M3YYEHHWEM METOJOB HAYYHOI'O
MO3HAHUS: SIBIEHWE, HAay4YHBIA (akT, rumnore3a, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJISITMPOBAHNE, MOJIEIb, N3MEPCHUE.

Mamemamuxa: pEWIEHHWE CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKIHH HAa OCH KOOPAUHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKH TOJO00MS TPEYTrOJHHHUKOB,
OTpeIeNICHHE TUIOMAIU TIIIOCKUX (Uryp u o0bEéMa Tell.

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

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0pa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTpaIbHBINA
AHAJIN3.



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

Texnonoeus: JMHUM DJJIEKTpONEpeaad, TreHepaTop NEPEMEHHOr0 TOKa,
3JIEKTPOJIBUraTellb, UHAYKIIMOHHAS I€4b, pajap, PaauoNpUEMHHUK, TEJIEBU30D,
anTeHHa, Teledon, CBY-medb, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro mpeamera «®Puszmka» Ha YpPOBHE CPEIHETO OOIIETO
oOpa3zoBaHus (0a30BbIM YPOBEHb) JAOJKHO OOECICUUTH JTOCTUKEHHE CIIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nkay JTOIKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsl PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPCHHEH TO3WIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM/, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCUMCKOI0 OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONBITA M OMbITA ACATEIBHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIIbHOM JICSTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMHU 00YUAOIIETOCsS KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJULUHUOHHBIX  OOLIECYETOBEYECKUX T'YMAaHUCTUYECKUX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPaKIAHCKOIO
o01ecTBa, y4acTBOBaTh B CAaMOYTMPABJICHUU B 00pa30BaTEIbHOM OpraHu3aIliu;

YMEHHUE B3aMMOJEHUCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIUSMUA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESATEIBHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS:

c(hOopMUPOBAHHOCTh POCCHICKON rpaXXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJAM, JOCTHXECHUSIM
POCCUNCKUX YUEHBIX B 00JIACTH (PU3UKH U TEXHHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO TTOBEICHNS;

CITIOCOOHOCTh OIIGHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
NESATEIIbHOCTU YYEHOT0;

OCO3HAHHE JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

3CTETUYECKOE OTHOILIECHUE K MUPY, BKIIFOYAs ICTETHKY HAYyYHOTO TBOPYECTBA,
npuUcyLIero (pU3nYecKoil HayKe;



5) TPyA0BOT0 BOCTIMTAHUSI:

MHTEpPEC K Pa3IU4YHBIM cepaM MNpOoPEeCcCUOHAIBHOU IEATENBHOCTH, B TOM
YHCJIE€ CBA3aHHBIM C (PU3UKOM M TEXHUKON, YMEHUE COBEPLIATh OCO3ZHAHHBIN BHIOOD
Oyny1ieit mpodeccuu 1 peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHUIO U CaMO0Opa30BaHUIO B 00JIaCTH
(bU3UKHN Ha MPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rHYecKOr0 BOCITHTAHUSI:

c(OPMUPOBAHHOCTh 3IKOJIOIMUYECKON KyJIbTYphl, OCO3HAHHE TJ00aIbHOIO
XapakTepa 3KOJOTHYECKUX IPpobIieM;

MJIAHUPOBAHUE U OCYIIECTBJIEHUE IECTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO pa3BUTHSI YEJIOBEUECTBA;

paclMpeHre OmbITa JEATEIbHOCTH SKOJOIMYECKOM HaNmpaBI€HHOCTH Ha
OCHOBE MMEIONTNXCSI 3HAaHUH 10 (PHU3HUKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HaHUE LIEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTh B IpOLECCE
u3ydeHus: (QU3MKA  OCYLIECTBIATh  IPOEKTHYID M HCCIEIOBATENIbCKYIO
NEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (popMyJupoBaTh U aKTyaJIUM3UpOBaATH  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeNENATh LEIH ACATEIbHOCTH, 3aJaBaTh IapaMEeTpPbl U KPUTEPUU HX
JIOCTHKEHHUS;
BBISBJISATH 3aKOHOMEPHOCTM W MNPOTUBOPEYMST B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a MMCEIOIIUXCS
MaTepUaIbHbIX 1 HEMAaTEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUHN JEATEIBbHOCTH;
KOOPJAMHUPOBATh M  BBIIOJHATH pabOTy B YCIOBUSX  PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIISHUH KU3HEHHBIX TTPOOJIEM.
ba3oBbie ncciaenoBare/bCKue J1elCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEH, KIKOYEBBIMU IOHATHUSMH W METOJAMU
(u3nYecKoil HayKH;



BJIa/IETh HaBBIKAMHU Y4eOHO-UCCIIEI0BATEIbCKONW U MPOEKTHON AESITENbHOCTU
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOMCKY
METOJIOB pelIeHusl 3a1ad (PU3MYECKOTO COAEpIKaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IMO3HAHUS;

BJa/JeTh BHUAAMU JIE€ATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOpPa3OBaHUI0 W MPHUMEHEHHWIO B Pa3iMYHBIX Y4eOHBIX
CUTYaIUsX, B TOM YKCIIEe IPU CO3/IaHUU YUEOHBIX MPOEKTOB B 00J1acTU (HDU3HUKY;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl IS JOKa3aTelIbCTBa
CBOMX yTBEPXJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUThb M (OpMyJIHMpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOU
JESTEIbHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HaHUA 1O (HU3MKE B NPAKTUYECKYIO 0OJacTh
KU3ZHEIESITEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX IIPEIMETOB;

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

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

Pabora ¢ unpopmanmei:

BJa/IeTh HaBBIKAMH IMOJIy4€HUS UHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AaHAJU3,
CHUCTeMATHU3alMI0 W HHTEpIpeTalio WH()OpPMALUK Pa3TUYHBIX BUAOB H (HOpM
IpPEICTABJICHHUS;

OLICHHBATh JOCTOBEPHOCTHh UH(POPMALINY;

UCIIONB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aIlMOHHBIX
3aja4 ¢ CoOONIOIGHHEM TpPeOOBAaHUN HPrOHOMHMKH, TEXHUKU O€30I1aCHOCTH,
TUTUEHBI, pECypcocOEpeeHHsl, TMpPaBOBBIX M  3TUYECKUX HOPM, HOPM
HH(POPMAITMOHHON 0€30IaCHOCTH;

Co37aBaTh TEKCThl (U3MYECKOTO COAEpP>KaHUS B pa3IMYHBIX (opmarax c
y4€TOM Ha3zHa4eHUsI MHPOPMALUH U LIEIEBON ayUTOPHUH, BBIOMpPAs ONTUMAIbHYIO
(opMy npeacTaBIeHUS U BU3yaTU3allUu.

KoMMyHHKaTHBHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe TelCTBUS:
OCYIIECTBIISTH O0IIEHNE HA YpOKax (PU3HKU U BO BHEYPOUHOU JEATECITHLHOCTH,
pacmo3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMATYaTh
KOH(JIMKTBHI;



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

MIOHUMAaTh W HMCIOJb30BAaTh MPEUMYIIECTBA KOMAHJAHOW M WHIWBUIYaTbHOU
paboTHI;

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

NpUHUMATh 1€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacrpenensiTb pojid ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXKIATh pPE3yIbTaThl
COBMECTHO pabOTHI;

OIICHMBATh KAa4€CTBO CBOET0 BKJaJa M KaXJOr0 Yy4YaCTHHMKA KOMaHIbl B
o0Iuii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeajaratb HOBBIE NPOEKTHI, OLECHHBATh HAEU C TO3UIMA HOBU3HBI,
OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIIUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, OBITh HHUITMATUBHBIM.

PeryasiTuBHbIEe YHUBEpCaIbHbIe y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENBHYIO JESATEIBHOCTh B 00IACTH
GU3NKH W acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh WU (POpPMyIHpPOBATH
COOCTBEHHEBIE 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEIICHHs] PAacYETHBIX M KAaYeCTBEHHBIX
3aJ1ad, TJIaH BHIMOJIHEHUS MPAKTUYECKONW pabOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEANIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMKH y4e0HOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUM;

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

OLICHHUBATb IPUOOPETEHHBIN OIBIT;

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

CaMOKOHTPOJIb, SMOLIUOHAIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YJIHTATOB IEISIM;

BJaJIeTh HAaBBIKAMH  TO3HABATENILHONM  pediekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOLIECCOB, WX PE3YIbTATOB U
OCHOBAHUIA;

UCTIONIb30BaTh MPHUEMBI peIIeKCHU ISl OLIEHKU CHUTYalllH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHUBATh PUCKM W CBOECBPEMEHHO IPUHUMATH PEIICHUS TO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIM3E pe3yIbTaToB
JeSITEIIbHOCTH,

MPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINW3E pe3yIbTaToB
NEeATETHbHOCTH,

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHMOKH.

B mporecce mocTrKeHMs] JTMYHOCTHBIX PE3YIBTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3uKe IsI YPOBHS CpPEIHEro oOmero oOpa3oBaHUs Yy OOy4arOUIUXCs
COBEpPIIICHCTBYETCS HIMOIIMOHATIbHBIH WUHTEIJICKT, IpeInoJararoImun
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CITOCOOHOCTH MMOHUMATh CBOE SMOITMOHATILHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTUSI COOCTBEHHOW AMOIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B cele;

CaMOpETyJIMPOBaHUsA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
AMOITMOHAIBHBIM U3MEHEHUSAM U TIPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOUYAIOIICH CTPEMIICHHE K TOCTIIKEHHIO TSI U
yCcrexy, ONTUMU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSTHUC
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKJIFOUAIOIIUX CITIOCOOHOCTH BHICTPAUBATh OTHOIICHHUSI
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U Pa3peiiaTh KOHPIHKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K koHmy oOyudenuss B 10 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUIN:

JEMOHCTPHUPOBATh HA MpUMEpax Pojb M MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHON TEXHUKU M
TEXHOJIOTMH, B IPAKTUYECKOU EATEIbHOCTH JIIOIEN;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUYECKHX MOJIECH:
MaTepHualibHas TOYKa, MHEpLUUaIbHas cUCTeMa OTCU€Ta, a0COIMIOTHO TBEPAOE TEIIO,
UJICaTbHBIN a3, MOJEIIM CTPOCHHUS Ta30B, KUIKOCTEU U TBEPIBIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] PU PEIICHUH (PU3NUECKHUX 3a/1ay;

pacmo3HaBaTh (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIIECTBA U



ANEKTPOJMHAMUKH:  PaBHOMEPHOE H  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
IBIDKEHUE, CBOOOJHOE TMaJieHWe TeJ, IBIKEHUE 10 OKPY)XKHOCTH, WHEPIIUS,
B3auMoJielicTBUe Tel, nuddy3us, OpOyYHOBCKOE NBHXKEHHUE, CTPOCHUE >KUIKOCTEN
U TBEPIBIX TEJ, U3MEHEHUE 00bEMA TeJ MPU HArpeBaHUM (OXJIAXKICHUH ), TETLIIOBOE
paBHOBecHE, WCIapeHue, KOHJICHCAIlUs, TUIABJICHHE, KPUCTAJUIM3aIvs, KHUIICHHE,
BJIQXHOCTh BO3/TyXa, IMTOBBIIICHHUE JAaBJICHHS Ta3a MPU €0 HarpEBaHUU B 3aKPHITOM
cocyle, CBfA3b MEXKIy IapaMeTpaMH COCTOSHHUS Ta3a B  H30IPOIeccax,
ANIEKTPHU3ALUS TEJl, B3AUMOJICHCTBUE 3apsJIOB;

OMHCHIBATh MEXAHUYECKOE JIBM)KCHHE, HCIONb3YysSd (PHU3NYECKUE BEITUYUHBI:
KOOpJIMHATA, TYTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprus, MOTCHIMAJIbHAS dHEPrusi, MeXaHuuecKas
paboTa, MexaHWYeCKas MOIIHOCTh; MPH OINKWCAHWU TMPABUIBLHO TPAKTOBAThH
(GU3HYEeCKUil CMBICTT HUCIOJIB3YeMbIX BEIMYHWH, WX O0O3HAYCHUS W CIUHMIIBI,
HaXOJUTh (HOPMYJIbI, CBS3BIBAIOIINE MAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTHMHU
BEJIMYMHAMU;

OMHCHIBATh HM3YYCHHBIC TEIUIOBbIE CBOMCTBA TEM M TEIUIOBHIC SBJICHUS,
UCTIONIB3Ysl (DM3MYECKHE BEIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpEIHSS
KHHETHYECKas SHEPTrHs XaOTHYECKOTO JBIDIKEHHUS MOJICKYJI, CpeaHEKBaApaTHIHASL
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSAS HSHEprus, paboTa rasa,
KOA(h(UIIMEHT TOJIe3HOTO JICUCTBHUS TEIUIOBOTO JBHUTaTelisl; MTpPHU ONMHCAaHUU
PaBUJIBLHO TPAKTOBaTh (U3WYECKUI CMBICT HCIOJIB3YEMBIX BEIMYWH, WX
000O3HAUYCHHUS W CAWHUIBI, HAXOIUTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bu3HYECKyI0 BEIMYHUHY C IPYTUMU BEIMYUHAM;

OMHCHIBATh N3YYCHHBIC DJICKTPUIECKHE CBOWCTBA BEIIECTBA U AIEKTPHUCCKUE
SIBJICHHS (ITPOIIECCHI), UCTIONB3YST (PU3UUECKUE BEITUYMHBI: AICKTPUUCCKUIN 3apsi,
ANEKTPUYECKOE TOJIe, HAPSHKEHHOCTD TOJIs, MOTEHIINAN, pa3HOCTh IMOTEHIINAJIOB;
Opy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUA CMBICT HCIOJIB3yEMbIX
BEIMYNH, WX OOO3HAYCHMS] W EIWHUIIBI; yKa3biBaTh (DOPMYIIBI, CBS3BIBAIOIITUE
TaHHYI0 (PM3UYECKYI0 BEJTMYHHY C APYTHUMH BEITMUYNHAMU,

aHAIM3UPOBaTh (PU3MUYECKHUE TPOIECCHl U SBIICHUS, UCIONb3Ys (PU3NUECKHE
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpPAaHCHUS MEXAHWYECKOW DJHEPTruH, 3aKOH COXPAaHEHUS WMITYJIbCa,
IPUHITII CYTEPIIO3UIIMKA CHJI, TIPUHITAIT PaBHOMPABUS WHEPIIUATBHBIX CHCTEM
OoTCcuéTa, MOJIEKYJISPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KUHETUYECKON PHEPTrUU TETUIOBOTO JBUKEHUS MOJIEKYII C
a0COJIIOTHOM TemmnepaTypou, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHECHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyjoHa, mpu 3TOM pa3audarh CIIOBECHYIO
(GOpMyIHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BbIpAKEHUE U YCIIOBUA (TpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE NPHUHLMIIBI JIGHCTBUS  MAIMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MacHOr0 MCIOJb30BaHUS B
ITOBCEIHEBHOM KHU3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3UYECKUX SIBICHUNU W
IPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHUH, IPH 3TOM
dbopmynupoBath mpoOiieMy/3aadyy U TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 00O0pYIOBAaHMS, MPOBOAMUTH OMNBIT MU
(opMyIHUpPOBATH BHIBOJIBI;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIMYHH, IPU
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (U3NYECKUMHU  BEIMYMHAMH  C
UCTIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCcHpOBaTh pE3ybTaThl IMOJYYEHHOW 3aBUCHUMOCTU (PU3UYECKUX BEJIMYMH B
BU/JIe TAOJIUII U TPpaUKOB, JAeNIaTh BEIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHMUS;

co0nroaTh npaBuia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEI0BaHUMI B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW U IMPOEKTHOM
NEeSATENBbHOCTH C MCIOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIaDOPATOPHOIO
000py10BaHUS;

pemath pacu€THbIE 3aJaydl C SBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCIIOJIBb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJa4n
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOoJuMbIe JUJIsl €€ pelleHus, MPOBOAUTH PACcU€Thl U OLIEHHWBATH PEATbHOCTh
MOJy4YE€HHOT0 3HaUeHUs (PU3MUECKOI BEINYMHBL;

pelaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTMYECKH HETPOTUBOPEUUBYIO
LEMOYKY pPAaCCYXKICHUN C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busndeckue BICHUS;

UCIIOJIB30BaTh ~ MpPHU  PEIIEHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTMH JJIS MOUCKA, CTPYKTYPUPOBAHHUS, HHTEPIIPETAlUU
U TPEICTABJICHUS YYEOHONW M HAay4YHO-TIOMYJIAPHON MHGOPMAILIMH, TTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;

IPUBOIUTH MPUMEPHI BKJIAa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3MKE B MOBCEJAHEBHOM XU3HU
utsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIi COXPAHEHHUS 30POBbS M COOJIOJIEHHUS HOPM 3KOJOTUYECKOTO
MOBEJCHUS B OKPY KaIOILIEH CpejIe;



paboTath B TpYIIE C BBHIOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATh PpalbOTy TPYIIbl, palMOHATIBLHO pacCHpelesaTh O0sS3aHHOCTU U
MJIAHUPOBATH JACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIlUsX, aJ€KBATHO OICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMATPUBAEMON MTPOOTIEMBI.

K kxonmy oOyudenuss B 11 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YYAIOIIUXCSI YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MeCTO (Pu3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTHU COBPEMEHHOM TEXHUKU M
TE€XHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOJACH, LIEJOCTHOCTh U €OUHCTBO
(u3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (U3MUYECKUX MOJIeNei:
TOYEYHBIN 3JIEKTPUYECKUM 3apsif, JIyd CBETA, TOYCUYHbIM UCTOUYHHUK CBETA, AJIEpHAs
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MPH penieHUuH (PU3ndecKux
3ajaad;

pacno3HaBaTh (U3MUECKHUE SBICHUS (MPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAaHTOBOW (DM3MKHU: DJIEKTpUUECKas MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEWUCTBUSI TOKA, B3aUMOJICHCTBHUE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKIHWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
IPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, 3JIEKTPOMArHUTHbIE KOJeOaHus U
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAaHEHHE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
untepdepenius, audpakius W OOJSIpU3alUi CBETa, JUCIEPCHUS CBETA,
dboTornekTpudeckuii 3gdext (poroaddekT), cBeTOBOE NaBICHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HCKYyCCTBEHHAas
PaauOaKTUBHOCTE;

OMUCHIBATh W3YUYECHHBIE CBOWCTBA BEHIECTBA (IJEKTPUUYECKUE, MATHUTHEHIE,
ONTHUYECKHE,  DJEKTPUUECKYI0  MPOBOJMMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMATHUTHBIE SABJICHUSI (IIPOLIECCHI), MCMOJIb3Ysl (PU3MYECKHUE BEIMYUHBIL:
3JIEKTPUYECKUN 3apsil, CHiIa TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, BIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBHKYIas cuia, paboTa TOKa,
WHIYKIHMS MAarHUTHOrO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIyKTUBHOCTb
KATYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IOJIE€H, MEPUOJ M YacToTa
KojeOanmii B KoyeOaTeTbHOM KOHTYpE, 3apsj W CWia TOoKa B TPOIECcCce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (OKyCHOE paccTosiHUEe W
ONTHYECKas CHUJIa JIMH3BL, MPU OMHCAHUM MPABUIBLHO TPAKTOBATH (HU3UUECKUI
CMBIC]T HCIOJb3YEMbIX BEJIMYUH, MX OO0O3HAYCHHS W EIUHUIIBL, YKa3bIBaTh
dbopMyJibl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTHUMHU
BEJIMYMHAMU;

ONUCHIBATh H3YUYCHHBIE KBAHTOBBIE SBICHHUS M TPOLECCHL, HCIOIb3YS
¢us3nUecKkue BEIMYUHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



94acTOTa CBETA, SHEPTHs U UMIYJLC (OTOHA, IEPUOJ TIOJTypactana, SHEPTHs CBI3U
ATOMHBIX SIJIep, MpPU OINHUCAHUU TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJB3YEMbIX BEIWYWH, UX O0O3HAYEHUS U EIUHMUIIBI, yKa3bIBaTh (HOPMYIIbI,
CBSAZBIBAIONIME JIAHHYI0 (DU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3UUECKON BETUUNHBI,

aHAIM3UPOBAaTh (PU3MUYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3HUECKHE
3aKOHBI U MPUHUMUIIBL: 3aKOH OMa, 3aKOHBI MIOCJIEIOBATEIBLHOTO U MapauieIbHOTO
COCIMHEHUs MPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIIMH, 3aKOH MPSMOJUHEMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJIEHUsI CBETa, ypaBHeHHe OHHIUTeHHa st Potodddexra,
3aKOH COXpaHEHUs HSHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpaHEHUs
JIEKTPUYECKOTr0 3aps/ia, 3aKOH COXPaHEHMs MACCOBOI'O 4YHCIIA, IMocTysatsl bopa,
3aKOH PaJMOaKTUBHOIO pacmlaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €r0 MaTeMaTH4YeCKOE BBIPAKEHHE U YCIOBUSA (TpaHUIIbl, 00JacTH)
IPUMEHUMOCTH;

ONPEAEIISITh HAIPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONHCHIBaThb H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JTUH30M;

BBITIOJIHATh JIKCIIEPUMEHTHI TI0 HUCCJICIOBAHHUIO (PU3WYECKUX SIBICHUM U
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro IKCIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEJIOKEHHOTO OOOpYyNOBaHUS, MPOBOAUTH OMBIT U
dbopMyIHpOBaTH BHIBOIHI,

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PM3UUECKUX BEIMYHH, TIPH
3TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/IbI OIICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX HU3MEPEHUM: TpPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIUYUH B BHUJAE TaOIUIl U
rpaduKoB, AeNIaTh BHIBOJBI 10 PE3YyJIbTAaTaM HUCCIICAOBAHMS;

cobroaaTh npaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, Y4YEOHO-UCCIENOBATENbCKOW U MPOEKTHOM
JESATEIBHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIbHBIX YCTPOMCTB M JIaOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THblEe 3aJaud C SBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCTOJNIBb3Ysl (PU3MUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIu3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3UUYECKHE BEIMYMHBI U (POPMYIIbI,



HEOOXOUMbIe NIl €€ pelleHus, MPOBOAUTH PAcU€Thl M OLIEHWBATH PEATbHOCTH
NOJIyYEeHHOr0 3HAaUeHHS (PU3HUECKON BEJIMUMHBI,

pelaTh KaueCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTMYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONOpOM Ha HW3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3uYeCcKue SIBICHNUS,

UCIIOJIb30BaTh ~ MpPU  pPEIIeHHH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(}OpPMAIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPE/ICTABJICHUS] YYEOHOW W HAyYHO-TIOMYJISPHON MHGOPMAIINH, MOTYyUYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTydaeMyto HH(OPMAITHIO;

OOBSICHATh TPUHIMIB JEUCTBUS MAallMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3invarh yCJIOBHUS MX 0€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKHU, B OOBSICHEHUE IPOLIECCOB OKPY’KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B MOBCEJIHEBHON XKHU3HU
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JII COXPAHEHHUS 30POBbS M COOJIOJIEHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILLEH CpeJIE;

paboTath B TpYIIE C BBHINOJHEHWEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpyNIbl, PAUUOHAIBHO paCHOpeNessiTh OOS3aHHOCTU U
IUIAaHUPOBATH JICSITENIBHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYIINBI B PEIICHUE PACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuyecTBo 4acos
HaumeHoBaHuUe pa3ie/ioB U TeM JyeKTpoHHbIE (HU(POBBIE)
Ne n/m Koutpoabubie | IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTesIbHbIE PeCypChl
padoTbI padoTbI
Paznen 1. PUBUKA U METO/AbI HAYYHOI'O ITIO3HAHUA
o
11 VISHRA M METOAR! HayHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
2.1 Kunemartuka 5 https://m.edso00.ru/SNO2MCWXU
2.2 Junamuka _ 7 https://m.edsoo.ru/RML6EBX3PU
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.edso00.ru/86NRCXHA7

Hroro no pazneny 18

Pasnea 3. MOJIEKYJ/IAPHASA ®U3UKA U TEPMOINHAMHUKA

Oc - %

3.1 HOBBI MOJICKYJIAPHOKHHETHHACCKOU 9 1 https://m.eds00.ru/HRGVBNOPE
TEOpUHU

3.2 OCHOBBI TEpPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
ArperaTHble COCTOSTHHUS BEIECTBA.

3.3 P BOHIECTB 5 https://m.edsoo.ru/HSM355JCH
®a3oBbIe EPEXOIbI

Hroro no pazgeny 24

Pasnea 4. QJIEKTPOJANHAMUKA

4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI

4.2 [locTOSIHHBIN MEKTPUUYECKUHN TOK. 12 1 1 https://m.edso0.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

TokH B pa3nuyHBIX cpenax

Hroro no pazgeny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KoanuecTBo yacon
HaumeHoBaHue pa3/ie/ioB U TeM JaeKkTpoHHbIe (U(PpOBHIE)
Ne i/t Kontpoabnsie | IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThbI
Paznen 1. JIEKTPOJIUHAMUKA
M C)
11 ATHITHOC HOJe. JHeKTpoMarttHat 11 1 3 https://m.edso00.ru/Z2Q390NG8
WHIYKITHS
Hroro no pazueny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
M
2.1 CXATIITICCIHE 1 TCKTPOMATHITTHEIC 9 1 https://m.eds00.ru/3TLNQKPG6
KosebaHus
M
2.2 CAATMHACCIHE H SNCKIPOMATHHTHEE 5) 1 https://m.edsoo.ru/WQT6385V1
BOJTHBI
2.3 OnTrka 10 3 https://m.edsoo.ru/TUPOIURXM
Htoro mo pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

OCHOBBI crIEIMATILHONW TEOPUU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEIBLHOCTH
Hroro mo pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 DeMeHTBI KBAHTOBOU OIITHKH 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue atoma 4 https://m.edsoo.ru/[HSBEAOOEA
4.3 AToMHOE PO 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Uroro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMeHThl aCTPOHOMUHU U aCTPOPU3IUKU 7 https://m.edsoo.ru/3EODGEKXI9
Hroro no pazneny 7
Pa3gen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o0061aroriee MOBTOPCHHE 4 https://m.edso00.ru/O2JEGZCIM
Htoro no pazneny 4
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KoHnTpobHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
U3YYeHH S

DJIeKTpOHHbIEe U POBBIE
o0pa3oBaTebHbIC PeCypChI

®u3nka — Hayka O IPUPOJE.
Hayunsie MeTobI TO3HAHMS
OKPY’KaIoILIEr0 MUpa

02.09.2026

https://m.edsoo.ru/Y XGQSPM1P

Posb 1 mecTo $usuku B
(hopMHUPOBaHUN COBPEMEHHOM
HAy4YHOU KapTUHBI MUPA, B
MPAKTUYECKOU JeATeTLHOCTH
11 {01 (971

Mexanudeckoe OIBUKEHUE.
OTHOCUTEIIFHOCTD
MEXaHHYCCKOTO JIBMIKCHHS.
[Tepemenienue, CKOPOCTb,
yCKOpEeHHe

04.09.2026

09.09.2026

https://m.edsoo.ru/8HSXWFFVO

https://m.edsoo.ru/RSOAQ0V5ZX

PaBHOMEpHOE IIPSAMONIMHETHOE
JBUKCHHE

11.09.2026

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpeHHOE
MPSIMOJIMHEITHOE ABM)KEHUE

15.09.2026

https://m.edsoo.ru/MDIDKJOUB

CBoOoHOE TTafIcHHE.
Yckopenue cBOOOTHOTO
naJICHUs

18.09.2026

https://m.edsoo.ru/MXPLZI1X8J

KpuBonunernoe 1BuxXeHUE.
JIBrKeHre MaTepuaabHOU TOUKU

22.09.2026

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

10 OKPY>KHOCTHU

IIpuHIUIT OTHOCUTEIIBHOCTH
lNanunes. MuepunanbHble
cuctemsl orcyera. [lepssiit
3akoH HeroTona

23.09.2026

https://m.edso00.ru/J6QY7N3WN

Macca tena. Cuina. [Ipunuun
cyneprnosuiuu cuil. Bropoi
3akoH HproToHa nis
MaTepuaIbHON TOYKU

25.09.2026

https://m.edsoo.ru/BVTNWTAQH

10

Tpernii 3akoH HproTOHA 117151
MaTepUaIbHbIX TOUEK

30.09.2026

https://m.edsoo.ru/JYL414UAN

11

12

3aKOH BCEMHPHOI'O TATOTEHHUS.
Cuna tsioxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

02.10.2026

07.10.2026

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. KoapdummeHt
TpeHust. Cuiia COnpoTUBICHUS
TIPY ABIDKEHHUH TeJla B )KUIKOCTH
WK Ta3e

09.10.2026

https://m.edsoo.ru/UZBUPCM5M

14

[locTynarenbHoe u
BpAIlIATEJIbHOE IBUKEHHE
a0COJIFOTHO TBEPJIOTO TEJIa.
MowmenTt cunbl. I1nedo cumsb.
VYcnoBus paBHOBECUS TBEPAOTO
Tena

14.10.2026

https://m.edsoo.ru/IDOAU40TS

15

Nmnynbc MmaTepruanbHOW TOUYKH,
CHUCTEMBI MaTCpHAJIbHBIX TOYCK.

16.10.2026

https://m.edso0.ru/M5JOTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

NmMmnynse cunbl. 3aK0H
COXPAaHEHHUS UMITYJIbCA.
PeakTuBHOE IBM)KEHNE

16

PaGota 1 MOIITHOCTD CHUITBIL.
Kunernueckas sneprus
MaTepuaabHO Touku. Teopema
00 MU3MEHEHUN KUHETUIECKOW
SHEPIrUu

21.10.2026

https://m.edsoo.ru/J1V59L28B

17

[ToTeHumansHas YHEPTHUSL.
[ToTennmanbHast HEPTHS YIPYTO
ne(OpMUPOBAHHOMN MPY>KUHBI.
[TorennuanbHas SHEPrHs Tena
BOJIM3M OBEPXHOCTHU 3eMIIU

23.10.2026

https://m.edsoo.ru/RNEXJWA4KF

18

IloTeHnmanbHEIC U
HENOTEHIMAJIbHEIE CHIIBL. CB3b
paboTHl HEMOTEHIIMAIBHBIX CHII C
M3MCHCHHEM MEXaHHYSCKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXpAHEHHU MEXAaHUYECKOM
SHEPTUHN

05.11.2026

https://m.edso00.ru/DA3QVTOXQ

19

JlaGoparopnast pabota
«HccnenoBanue cBsi3u pabOThI
CHJIBI C U3MCHEHUEM
MeXaHMYECKO# SHEPruu Teia Ha
pUMEpPE PACTAKECHHUS
PE3UHOBOTO KI'yTa»

11.11.2026

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota o teme
«Kunematuka. Jlunamuka.
3aKOHbBI COXpaHEHUS B

13.11.2026

https://m.edsoo.ru/LNM6EK6YY



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY

MCXaHHKE»

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KHHETHIECKOU
Teopur. bpoyHoBCcKOE
newkenue. Juddysus

18.11.2026

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKEHUA U
B3aMOJEHCTBUSA YaCTHI]
BelecTsa. MoJenu CcTpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX
Tl

20.11.2026

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonnuectBo
BeltecTBa. IlocTosuuas
ABoraapo

25.11.2026

https://m.edsoo.ru/FL1BAQD13

24

TemoBoe paBHOBECHE.
Temnepatypa u €€ u3mMepeHue.
[Ixana remneparyp Lienscus

27.11.2026

https://m.edsoo.ru/MWPNY60QA8Z

25

Wneanpusiii ras 8 MKT.
OcnoBHoe ypaBHeHne MKT

02.12.2026

https://m.edsoo.ru/UKJFVVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpeTHEN KUHETUYECKOU
SHEPTUU JIBIKEHUS MOJICKY.
YpaBHenue Menpeneena-
Knaneiipona

04.12.2026

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanpToHa. ["a3oBbIe
3aKOHBbI

09.12.2026

https://m.edsoo.ru/Y3WB6613A

28

JlaGopaTopHas pabota
«HccnenoBanne 3aBUCHMOCTH
MEXTy TTapaMeTpaMH COCTOSTHUS

11.12.2026

https://m.edsoo.ru/35DBLKT96



https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96

pa3peKEHHOTO ra3a

29

N3omporeccs! B UeaIbHOM rase
U UX rpaduueckoe
npe/cTaBlICHUE

14.12.2026

https://m.edso0.ru/0ZJ3KZNJ5

30

BuyTpennsis sneprus
TepMOIII/IHaMH‘ICCKOﬁ CUCTEMBI U
CrocoObl €€ U3MEHEHHMUS.
KonuuecTtBo TemnoTel u paboTa.
BuyTpenHss sueprus
OJIHOATOMHOTO MJI€aIbHOI0 Ta3a

16.12.2026

https://m.edso0.ru/9JOITVXI8

31

Bupe! rerionepenaun

18.12.2026

https://m.edso0.ru/36JJ120W9

32

VY nenbHas TEMI0EMKOCTE
BemiecTBa. KomuecTBo TEMIOTEI
IIPH TEIUIoNepeaye.
AnnabaTHBIN Tporiece

23.12.2026

https://m.edsoo.ru/5K3Y4H86L

33

[IepBblii 3aKOH TEPMOAUHAMUKHU
U €r0 IPUMEHEHHUE K
U30Ipoueccam

25.12.2026

https://m.edsoo.ru/2HO6R3GAS

34

Heo6paTtumocTs mporeccoB B
npupoze. Bropoit 3akoH
TEPMOANHAMUKHI

30.12.2026

https://m.edso0.ru/S85LWDFT8

35

[Tpunun gevicrBus u KI1/]
TEIUIOBOM MAIIIMHEI

13.01.2027

https://m.edsoo.ru/DLCDEAAUC

36

uxn Kapuo u ero KIT{

15.01.2027

https://m.edsoo.ru/4XPSAQ0V7M

37

DKOJIOTHYECKUE TTPOOIIEMBI
TETIOPHEPTEeTUKU

20.01.2027

https://m.edsoo.ru/P07ZMY MS8I



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I

38

O6o0maromuii ypok
«MonexymnsipHas (pu3HKa.
OCHOBBI TEPMOJTMHAMMKID)

22.01.2027

https://m.edsoo.ru/9EKZ0DDWP

39

KontponbHas pabota o teme
«MonekymnspHas Ghu3HMKa.
OCHOBBI TCPMOAUHAMUKN

27.01.2027

https://m.edsoo.ru/RCARYE6ZX

40

[Tapoobpa3zoBanue u
KoHzeHcalwms. Mcnapenue u
KUTICHUE

29.01.2027

https://m.edsoo.ru/X480Q078EE

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BJIYKHOCTH BO3/yXa.
Hacelmennslii nap

03.02.2027

https://m.edsoo.ru/98HVAEBMM

42

TBépnoe Teno.
Kpucrannmnueckue u amopHsie
Tena. AHU30TPONUS CBOMCTB
Kpuctaiios. JKunkue
kpuctaisl. CoBpeMeHHbIE
MaTepHabl

05.02.2027

https://m.edsoo.ru/JXFWLMZNK

43

[InaBneHue u KpuCTaNIM3ALIMS.
VY nenpHas TEIoTa MJIaBICHU.
CyOnumanus

10.02.2027

https://m.edso00.ru/OX117G6MR

44

YpaBHeHHUE TEIUIOBOro OanaHca

12.02.2027

https://m.edsoo.ru/0lUXGN2I11

45

DneKkTpusanus Ted.
Dnektpuyeckuii 3apsia. [[Ba Buna
ANEKTPUYECKUX 3apsI0B

17.02.2027

https://m.edso0.ru/QJ2S7TWSBM

46

[IpoBoAHMKY, TUANEKTPUKH U
MOJTYTIPOBOTHUKH. 3aKOH

19.02.2027

https://m.edsoo.ru/F3YVPQUYH



https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH

COXPaHEHHS AIEKTPUUECKOTO
3apsiaa

47

B3aumoperictBue 3apsios.
3akoH Kynona. Toueunsrit
BJIEKTPUYECKUM 3apsT

24.02.2027

https://m.edsoo.ru/5U3BUOTHH

48

Hanpsioxénaoctb
aneKkTpudeckoro noi. [Ipuaimn
CYHEPIO3UINH JIEKTPUUECKUX
nosei. JIunuu HanpsKEHHOCTH

03.03.2027

https://m.edsoo.ru/91IKAWD2V6

49

PaGota cun
3JIEKTPOCTATUYECKOTO MOJIA.
ITorenmuan. Pa3aHocTh
MMOTSHITNAJIOB

05.03.2027

https://m.edsoo.ru/VOPD9ASLF

50

[IpoBOAHMKY U TUAIIEKTPUKU B
ANEKTPOCTATUYECKOM II0JIE.
Jusnektpuueckas
MIPOHUIIAEMOCTh

10.03.2027

https://m.edso0.ru/12P2S3127

o1

OnexrpoéMkocTts. KonneHncatop

17.03.2027

https://m.edsoo.ru/B1UPRD52W

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIEeHCaTopa. DHeprus
3apsHKEHHOT0 KOHJeHCcaTopa

19.03.2027

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTopHas pabota
"M3mepenue 2IeKTPOEMKOCTH
KOoHJeHcaTopa"

24.03.2027

https://m.edsoo.ru/PBGM4F845

54

[Tpunn gercTBuUs u
MIPUMEHEHHUE KOHJICHCATOPOB,
KOIMUPOBAIBHOTO ammapara,

26.03.2027

https://m.edsoo.ru/H3Q9PNHYY



https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY

CTPYWHOT'O ITPUHTEPA.
DNeKTpOCTaTUYECKAs 3allUTa.
3azemiieHHe IEKTPONPUOOPOB

55

DIIEKTPUYECKUI TOK, YCIOBUS
€ro CyIIECTBOBAHUS.
IToctostunblii Tok. CHta TOKa.
Hanpsokenne. ConpoTuBiieHUE.
3akoH OMa J1s yyacTKa Lenu

07.04.2027

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBatenbHOE,
napajuieIbHOE, CMEIIaHHOEe
COGJIMHEHHUE MTPOBOIHUKOB.
JlaGopaTopnas pabora
«M3y4yeHne cMenaHHoro
COE/IMHEHHUS PE3UCTOPOB)

0.5

09.04.2027

https://m.edso0.ru/SLKT3UPUR

57

PabGora 1 MomIHOCTH
3JEKTPUUYECKOTO TOKA. 3aKOH
Jxoyinsa-Jlenna

14.04.2027

https://m.edsoo.ru/LESHA2A3M

58

3axod Oma U1 OJTHOM
(3aMKHYTOM) DJIEKTPHUIECKOMN
uenu. KopoTtkoe 3ambIKaHue.
JlaGoparopnast pabota
«M3mepenne DJIC ncrounuka
TOKa ¥ €r0 BHYTPEHHETO
COTNPOTUBIICHUS»

0.5

16.04.2027

https://m.edsoo.ru/YN5BF7PBS

59

PesepsHblii ypok. KonTposiabpHas
pabota o Teme
"DnexTpoanHamMuka" /
Bcepoccuiickas npoBepoyHas
pabota

21.04.2027

https://m.edsoo.ru/MEMGEIE5X



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X

60

O6o0maromuii ypok
«DNEeKTpOTUHAMUKAY /
Bcepoccuiickas mpoBepodHas
pabota

23.04.2027

https://m.edsoo.ru/P86MDY07H

61

DJeKTpOHHAs MPOBOAMMOCTb
TBEPABIX METAJLIOB.
3aBUCUMOCTb CONIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepX1mpoBOIUMOCTh

28.04.2027

https://m.edsoo.ru/M\WVMNNBQL9H

62

DJIEKTPUYECKUHN TOK B BAKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

30.04.2027

https://m.edso0.ru/4ACCYCJ785

63

[TonynpoBOAHMKH, UX
COOCTBEHHAs U IIpUMECHasI
npoBoauMocTh. CBOMCTBA P—N-
nepexofa. ITosynpoBogHUKOBBIE
npubopsI

05.05.2027

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUUECKUIA TOK B paCTBOPax
U pacIiaBax 3JeKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS
JTUCCOIMAIUA. DIEKTPOIU3

07.05.2027

https://m.edsoo.ru/QUOQUWV91

65

DNEeKTpUYECKU TOK B rasax.
CamocTOosITeNbHBIN U
HECaAMOCTOSITEIIbHBIN pa3psi.
Moumnnus. [Inazma

12.05.2027

https://m.edsoo.ru/2VX2KLFQA

66

DeKkTpudecKre mpudopsl U
YCTPOMCTBA U X MPAKTUUECKOE
npuMeHeHue. [IpaBuia TeXHUKH
0€e3011aCHOCTH

14.05.2027

https://m.edsoo.ru/KJA02KUP5

67

KonTponbhas pabora no teme

https://m.edsoo.ru/PASKIGWP4



https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4

«Qnektpoctatuka. [locTostTHHBIN
3JEKTpUYeCKUil TOK. Toku B
Pa3IMYHBIX Cpeaax»

19.05.2027

PesepBHeliil ypok. O600marommii

68
ypok 1o temam 10 knacca

21.05.2027

https://m.edsoo.ru/HLOAT6SNU

OBILIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTnyeckue
padoTsI

Jlata
U3y4deHusl

DJIeKTpOHHbIe U poBbIe
o0pa3oBaTesIbHbIE pecypchl

ITocTossHHBIE MATHUTHI U UIX
B3anmMoOeiicTBHEe. MarHuTHOE
nosie. Bexrop MaruuTHOU
MHAYKIUU. JIMHM MarHuTHOM
WHIYKITUU

02.09.2026

https://m.edsoo.ru/4ADMOY1JN6

MarauTHO€ noJie MPOBOIHHUKA C
TokoM. OnbIT DpcTena.
B3aumopencTere npoBOIHUKOB
C TOKOM

04.09.2026

https://m.edsoo0.ru/1L5CT47FEX

JlabopaTopHnas pabota
«I/I3yquI/Ie MAar"amMTHOTI O I10JIA
KaTYIIKH C TOKOM)

07.09.2026

https://m.edsoo.ru/HGHXLNLRZ

JlericTBME€ MarHUTHOTO ITIOJIS Ha
MPOBOAHUK C TOKOM. Cuita
Awmmnepa. JlabopaTopHas pabota
«UccnenoBanue neucTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM)

09.09.2026

https://m.edsoo.ru/UVHDISEX4

JleficTBMEe MAarHUTHOT'O MOJISI Ha
JIBIDKYTIYIOCS 3apPsHKEHHYIO
yactuny. Cuiia JlopeHua.
Pa6ora cunsl Jlopenia

11.09.2026

https://m.edsoo.ru/7ABZQGQC9

DneKTpoOMarHuTHasi HHIYKIUS.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToTOK BEKTOpa MarHUTHOU
uHaykuud. JJ1C uHAyKIIN.
3aKOH 2JEKTPOMarHuTHON
uHaykuun Papanes

14.09.2026

JlaGopartopnas pabota
«HccnenoBanue siBIECHUS
AJIEKTPOMATHUTHON UHIY KL

16.09.2026

https://m.edsoo.ru/XZS5MQCBU

NunykTuBHOCTH. SIBIICHUE
camounaykuuu. I/1C
CaMOMHAYKIHMH. JHEPrus
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE I10J1€

18.09.2026

https://m.edsoo.ru/EOTONSAEA

TexHuueckue ycTpoicTa v ux
MIPUMEHEHHUE: TOCTOSTHHBIC
MarHuThI, JIEKTPOMATHHTHI,
AJIEKTPOJIBUTaTEINb, YCKOPUTETU
3JI€MEHTapHBIX YACTHII,
WHAYKIIMOHHAS TeYb

22.09.2026

https://m.edsoo.ru/UWNLFA9L6

10

O06o0marommii ypok
«MarHurtHoe noie.
DJIEKTPOMAarHuTHasE UHIYKLIHSD

24.09.2026

https://m.edsoo.ru/COB05BGMC

11

KoHTponbHas paboTa mo teme
«MarautHoe noie.
DJIEKTpOMAarHuTHAs UHTYKIIHSD

26.09.2026

https://m.edsoo.ru/8X637ELEU

12

CB0OOTHBIC MEXaHIUECKUE
konebanus. ['apMoHndeckue
KosneOaHus. YpaBHEHUE
rapMOHHMYECKHUX KOJIeOaHUH.
IIpeBpamienue 3Hepruu

30.09.2026

https://m.edso00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

JlaGopaTopHnast pabota
«MccnenoBanue 3aBUCUMOCTH
Meproa MallbIX KOJIeOaHHA
rpy3a Ha HUTH OT JUIMHBI HUTU U
MAaccChI Ipy3a»

02.10.2026

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHblit KOHTYD.
CB0OO/IHBIE AJIEKTPOMArHUTHbIE
KoJIeOaHUs B U/I€ATBHOM
KoJIe0aTeIbHOM KOHTYpE.
AHanorusi Mexay
MEXaHUYECKUMU H
AIIEKTPOMArHUTHBIMH
KOJIeOaHUAMU

07.10.2026

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna Tomcona. 3akoH
COXpaHEeHHMsI SHEPTUU B
U/ICaJIbHOM KOJIe0aTeIbHOM
KOHTYpe

09.10.2026

https://m.edsoo.ru/MHNWD2LHU

16

[IpencraBneHue o 3aTyXarOUINX
KoJieOaHusAX. BeIHYKIeHHbIE
MEXaHUYCCKHUE KOJICOaHMs.
Pe3onanc. BeinykaeHHbIE
AIIEKTPOMarHUTHBIC KoJeOaHus

14.10.2026

https://m.edsoo.ru/FMBDWPPG4

17

[lepemeHHBIN TOK.
CunycouaanbHbIi IEPEMEHHBIN
TOK. MOIIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JIEHCTBYIOIIIEE 3HAUEHUE CUJIBI
TOKA U HaIpsKEHUs

16.10.2026

https://m.edsoo.ru/VDEY XRVUI

18

Tpancdhopmarop.

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

[TpousBoacTBO, nepenaya u
oTpebIIeHNE IIEKTPUUECKON
SHEpPIrun

21.10.2026

19

VY CTpoiCTBO U MPaKTUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEpATOpa
MIEPEMEHHOI0 TOKA, JIMHUHI
3JIEKTpoIepeay

23.10.2026

https://m.edso00.ru/93Z12W40Q0

20

DKOJIOTUYECKHE PUCKHU TTPH
MIPOMU3BOJICTBE AJIEKTPOIHEPrUU.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPIUU B
MMOBCEIHEBHOM KM3HHU

05.11.2026

https://m.edso0.ru/SDUNYKWNO

21

MexaHuyeckre BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CKopocTb pacnpocTpaHEHUS U
JuiiHa BoJHBL [lonepeunsie u
MIPOJIOTIEHBIEC BOJIHBI

11.11.2026

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3BYyKa.
I'pomkocTh 3ByKa. BricoTa ToHa.
TemOp 3ByKka

13.11.2026

https://m.eds00.ru/Z8270Q6V70

23

DNeKTpOMarHUTHHIE BOJHBI, MX
cBoiicTBa U ckopocTh. [kana
AIIEKTPOMAarHUTHBIX BOJIH

18.11.2026

https://m.edsoo.ru/SWB57C06 X

24

[IpuHIUTIBEI paTUOCBS3U U
TeneBusieHus. Pazsutue cpeacts
cBsa3u. Pagnonokanus

20.11.2026

https://m.edso0.ru/2WQTSLGLV

25

KonTponbhas pabora
«Komnebauusa u BOIHBI»

25.11.2026

https://m.edsoo.ru/IHURONS80B



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonuHeitHOe
pacIpoCTpaHEHHE CBETA B
OIHOPOJHOU cpene. ToueuHslid
UCTOYHMK cBeTa. JIyu cBera

27.11.2026

https://m.edsoo.ru/HUF74NDOW

27

OrtpakeHue cBeTa. 3aKOHBI
oTpakeHus ceeta. [loctpoenue
M300paKEHU B MJIOCKOM
3epKaie

02.12.2026

https://m.edsoo.ru/IMBKQOM22Z

28

[Ipenomnenue cera. [loaHoe
BHYTPEHHEE OTPAKECHHUE.
IIpenenbHbIN yroa NOJIHOTO
BHYTPEHHETO OTPAKEHUS

04.12.2026

https://m.edsoo.ru/V49RISTRN

29

JlaGoparopnas pabota
«M3mepenne nokaszarenst
MIPEJIOMIICHHUS CTEKIIa»

09.12.2026

https://m.edsoo.ru/JO2E1IM1DQ

30

JInnssl. [TocTpoenue
M300paKeHUI B TUH3E.
dopmyJia TOHKOM JIMH3HI.
VYBennueHue JTMH3bI

11.12.2026

https://m.edsoo.ru/\W2MMS9KJC

31

Jlaboparopnas pabota
«HccnenoBanue cBOMCTB
N300pakeHUH B JIMH3AX)

16.12.2026

https://m.edsoo0.ru/Q1ZCMW980

32

Hucniepcus ceta. ClI0XKHBINA
coctaB Oenoro ceTta. L[BerT.
Jlaboparopnas pabota
«Habmronenue nucnepcuu
CBETa»

18.12.2026

https://m.edsoo.ru/K9OOWVKE11

33

WnTepdepennus crera.
Hudpaxuus certa.

23.12.2026

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

JudpaxkumonHas pemeérka

34

IlonepedHOCTh CBETOBBIX BOJIH.
Ionspusanus ceera

25.12.2026

https://m.edsoo.ru/Q2118XY0J

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacCHOT0 NPUMEHEHUS

30.12.2026

https://m.edsoo.ru/M5127JYGT

36

['panu1ibl TPUMEHUMOCTH
KJIaCCUYECKOH MEXaHUKH.
[ToctynaTel cnennaibHOM
TEOPUH OTHOCUTEIHHOCTH

13.01.2027

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCHUTETBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJIeHUe
BPEMCHH M COKPAILCHUE JITTUHBI

15.01.2027

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMITYJIbC
PENATUBUCTCKOMN YaCTHLIBI.
CBs13b Macchl € SHEPTUEN U
UMITYJIbCOM. DHEPIUsl MOKOs

20.01.2027

https://m.edsoo.ru/I90ZY4BUB

39

KonTponbhas pabora «OnrTuka.
OcHOBBI cEIANIbHOM Teopun
OTHOCHUTEJIBHOCTIY

22.01.2027

https://m.edsoo.ru/L8689JPLI

40

®ortonsl. Popmyna Ilnanka.
OHeprus 1 uMnysbc GoToHa

27.01.2027

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U HCCIICIOBAHNE
dororddexra. OnbiTer A. T
CroneroBa

29.01.2027

https://m.edso00.ru/PGL5XXSRO

42

3akonsl pororddexra.
VYpaBHeHue DUHINTEHA J1s
dororddekra. «Kpacuas

03.02.2027

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» gororpdexra

43

Jasnenue ceeta. OnbiTer I1. H.
JleGeneBa. XuMmuueckoe
IEeHCTBUE CBETA

05.02.2027

https://m.edso0.ru/EGO6ZQ1SA

44

TexHnueckue ycTpoicTna u
MPaKTUYECKOE MPUMEHEHHE:
doTorsieMeHT, POTOIATUHK,
collHeYHast baTapesi, CBETOUO/T

10.02.2027

https://m.edsoo.ru/UFQDRSL5M

45

Pemrenne 3aJa4 110 TCMC
«DJIeMEHThI KBAHTOBOM OITHKI)

12.02.2027

https://m.edsoo.ru/ZE73A67B1

46

47

Mopens aroma TomcoHna.
OmnsiThl Pesepdopaa no
paccesHUIO 0-4aCTHLl.
[TnanerapHas Mozenb aToMa

[Toctynater bopa

17.02.2027

19.02.2027

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6 X7GFHZ9X

48

W3mydenue u noriomeHue
(OTOHOB NpH Mepexo/ie aToMa C
OJIHOTO YPOBHSI SHEPTUU Ha
Ipyrou. Buael criekTpos

24.02.2027

https://m.edsoo.ru/NN8BHZYBE

49

BonnoBsle CBOMCTBA YaCTHII.
Bounnbl ne bporins.
KopmyckynsipHo-BoIHOBO#
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHHE

03.03.2027

https://m.edsoo.ru/J710TLFCO

50

OTKpBITHE paJHOAKTUBHOCTH.
Omnbitel Pe3epdopaa mo
OTIPENIeTICHUIO COCTaBa

05.03.2027

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

pPaarOaKTUBHOI'O U3TTYYCHHA

51

CoiicTBa anb(da-, 6era-, ramma-
u3nydeHus. BnusHaue
PaglOaKTHBHOCTH Ha YKHUBBIC
OpraHU3MBI

10.03.2027

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacna.
DNEKTPOHHBINA U IO3UTPOHHBIN
Oera-pacnan. ['amma-uznydyeHue

17.03.2027

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBsI3U HyKJIOHOB B
anpe. SlnepHele peakiuym.
SAnepusiii peaktop. [Ipodaemsl,
NEePCIIEKTUBBI, SKOJIOTHYECKHE
ACTICKTHI SICPHON SHEPTeTHKH

19.03.2027

https://m.edso0.ru/CFJYJSSIG

54

DneMeHTapHbIe YaCTULIbI.
OtkpbiTHE TO3UTPOHA. METO B
HaOJIOCHUS ¥ PETUCTPALINH
AJIEMEHTAPHBIX YaCTHLI.
Kpyrasriii cton
«DyHIaMeHTaIbHbIE
B3auMozeucTBUA. EAMHCTBO
(bu3nUecKoil KapTHHBI MUPA»

24.03.2027

https://m.edsoo.ru/SUC62U40A

55

Oransl pa3BUTUS ACTPOHOMUMU.
[IpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMuU. Bun 38€31HOTO
HeOa. Co3Be3aus, ipkue 3BE3/bI,
IUTAHEeTBI, UX BUJUMOE
nerxenre. CollHEYHAsI CUCTEMA

26.03.2027

https://m.edso0.ru/5PXS219VY



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY

56

Comnnre. Congeunas
AKTHUBHOCTB. I/ICTOLIHI/IK 3HCpFI/II/I
ComHna 1 3B€31

07.04.2027

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3IbI
IJIaBHOM NOCIIEA0BATEIBHOCTH.
BuyTtpenHee cTpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIEHUS O
IIPOUCXOXKIECHNUN U 3BOJIIOLUU
CoiHna 1 3B€31Q

09.04.2027

https://m.edso00.ru/GGD3W74Z0

58

59

Mneunsii [TyTe — Hama
INanaxruka. [lonoxenue u
nemxenne ConHna B ["anakTuke.
lNanaxktuku. Y€pHbIE NBIPHI B
A/Ipax raJakTHK

Bcenennas. Paz0oeranue
ranaktuk. Teopus boibmoro
B3pbIBA. PENMKTOBOE M3ITyUeHHE.
MertaranakTrka

14.04.2027

16.04.2027

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/QIWRLVWNN

60

Hepeuiennsle mpo6sieMbl
aCTPOHOMHUU

21.04.2027

https://m.edsoo.ru/LJHNL2MCF

61

KonrponbHas pabora
«DNIEMEHTHI aCTPOHOMUH U
acTpou3uKm»

23.04.2027

https://m.edsoo.ru/TXTTCT488

62

O6o6marommii ypok. Ponb
(U3HUKHN U aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJOTHYECKOM, COITMATbHON
1 ATUYECKOM cepax

28.04.2027

https://m.edsoo.ru/\WNJ5CRXYD



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD

JACATCIIPHOCTH YCJIOBCKA

63

Ob6o6maromuii ypok. Poib u
MecTO (PU3UKHU U ACTPOHOMUU B
COBPEMEHHOIN Hay4YHON KapTHUHE
Mupa

30.04.2027

https://m.edsoo.ru/2PFPB28UF

64

O60o06marommii ypok. Pons
¢bu3nveckoil Teopun B
(opMUpOBaHUY MIPECTABICHUI
0 (Gu3HYeCcKOl KapTUHE MUPa

05.05.2027

https://m.edsoo.ru/Y29SVPCVR

65

O6o06marommii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
00111eM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTABICHHUIA O IPUPOJIC

07.05.2027

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
noJie. DJIEKTPOMarHuTHas
WUHAYKIHS

12.05.2027

https://m.edsoo.ru/EVMFIQTP6

67

Pe3epBHblii ypok. Onrtuka.
OcHOBBI cEIANIbHOM Teopuun
OTHOCUTEJIBHOCTH

19.05.2027

https://m.edsoo.ru/ESABJRKSL

68

Pesepnblii ypok. KBanrosas
¢u3nka. DIeMeHThl aCTPOHOMUH
U acTpOPU3UKH

21.05.2027

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHO#M OBPA3OBATEJBbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 001ero odopa3oBanus

10.1

JleMOHCTpHpOBaTh HAa MpPUMEPAX poOJdb U MecTo (u3uku B
(hopMUPOBaHHM COBPEMEHHOW HAyYHOW KAapTHUHBI MHpA, B Pa3BUTHU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUEHHBIX (PU3MUYECKUX MOJIEICH:
MaTepuajgbHas TOYKa, MHEpLMajbHAas cUCTeMa OTcuéra, abCOJIIOTHO
TBEPAOE TENO, UACABHBIN T'a3; MOJENIN CTPOCHMS Ia30B, KUAKOCTEN U
TBEPABIX TE€J, TOUYEYHBIM SJIEKTPUYECKHM 3apsl — MpU PELICHUH

(bl/ISI/ILICCKI/IX 3aga4

10.3

Pacno3naBaTh ¢uzudeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHUYECKOW Teopuu
CTPOGHHS BellecTBA M  OJEKTPOJAMHAMHUKU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEHHE, CBOOOJHOE IMaJIeHHe
Ted, ABUXKEHHE MO OKPYXKHOCTH, WHEpIUs, B3aUMOACIHCTBUE TeT;
nupdys3usi, OpOyHOBCKOE [BIKEHHE, CTPOCHHUE  IKUIAKOCTEH U
TBEPABIX  TeN, HW3MEHEHHe o00bEéMa Ten TMpH  HarpeBaHUU
(oxJaXkaeHuM), TEIUIOBOE pABHOBECHE, HCIApEeHUe, KOHIEHCAIUS,
MJIaBJICHUE, KPHUCTAJUTU3allUs, KWUIICHHE, BJIAXHOCTh BO31yXa,
MOBBIIIIEHHUE JABJICHUSI Ta3a MPU €r0 HarpeBaHUU B 3aKPBITOM COCYIE,
CBA3b MEXAYy IlapaMeTpaMHM COCTOSIHMSI Tra3a B H30IpOLEcCax;

QJICKTPpU3aluA TCI, B3aNMO/ICHICTBHE 3apAa10B

10.4

OnuchiBaTh MEXaHHYECKOE JBWIKEHWE, HCTONB3ysad (U3HUUYECKUE
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, WMIYJbC Tella, KUHETUYEeCKas JHEprus,
MOTEHLIMAJbHAs JHEeprusi, MexaHudeckas pabdoTa, MexaHHUYecKas
MOIIHOCTb; TIPY OMUCAHUH MPABUIBLHO TPAKTOBATh (PM3MUECKUNA CMBICI
WCIONIb3YEMBIX BEIIMYMH, MX O0O3HAYEHUS M EAWHUIIBI, HAXOAHUTh
(bopMyIIbl, CBSI3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIIUYUHY C APYTUMHU

BEInM4YnHaMu

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TEIJIOBEIC




SBIICHMS, UCHOJIb3Yd (U3MYECKHE BEJIMYMHBL: JaBJIE€HUE rasa,
TeMIlepaTypa, CpeaHssi KHUHETUYecKass DHEpPrusi XaoTUYECKOIo
JIBUKEHHUS MOJIEKYJ, CpeIHEKBaJpaTHUYHasi CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHl, BHYTPEHHss dHeprus, paborta Trasa,
KO3((UIUEHT TMOJEe3HOro JEHCTBUS TEIUIOBOIO JBUTATeNsl; IpH
ONMCAaHUU MPaBUIBHO TPAaKTOBATh ¢buznueckuit CMBICII
UCHOJBb3YEMBIX BEIMYMH, MX O0O3HAUEHUS M E€AMHMIbI, HAXOAMThb
(b opMyJIbI, CBSI3bIBAIOIINE JAHHYIO (PH3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHaAM

10.6

OnuceiBaTh H3y4YEHHBIE DJJIEKTPUUECKHE CBOWCTBA BEIECTBA H
ANIEKTPUUYECKUE  SIBJICHUS  (NIPOLECCHI), HUCTHONB3Yysd (HU3HUUECKUe
BEJIMYMHBIL: NIEKTPUYECKUI  3apsl,  DIEKTpUYECKOe  IMIOJIE,
HaIpsDKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHUUAJIOB; IMpU
OINMCaHWH MPABUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCTIOIB3YEMBIX
BEJIMYMH, HUX OOO3HAUeHMs]I M €AMHHUIBL, YKa3blBaTb (OPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMH

BeIM4YnHaMun

10.7

aHAJTM3UPOBATh (PU3WUYECKHE TIPOLECCHl W SIBJICHUS, HCIOIB3YS
(bu3nyeckre 3aKOHBI ¥ MPUHIIMIIBL: 3aKOH BCEMUPHOTo TAroteHwus, I, I1
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXPaHEHHsI UMITYJIbCa, IPUHIUI CYNEPHO3UIMH CUJI, TTPUHIIUIL
paBHOMpaBUs HWHEPUUATBHBIX CHUCTEM  OTCU€Ta; MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, ra30Bbl€ 3aKOHBI, CBS3b
CpelHel KMHETUYECKOM SHEPruy TEIUIOBOI'O JBUKEHUS MOJEKYI C
a0COJIOTHOW TeMImepaTypoil, MEpBbId 3aKOH TEPMOJWHAMUKHU; 3aKOH
COXpaHEHHUs DJIEKTpUYECKOro 3apsiaa, 3akoH KyioHa; npu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €0 MaTEeMaTU4YeCKOe

BBIp)KEHUE U yCIOBHUs (TPAHHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JCHCTBUS MAalIMH, NPHOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3IuYaTh YCJIOBUS HX 0€30IacHOro

HCIIOJIB30BaHHUA B HOBCCHHCBHOfI KHN3HU

10.9

BrimongaTe SKCIICPUMCHTEI IO UCCIICAOBAHHIO (bHSI/I‘—ICCKI/IX SIBJIEHUU U
MIPOLIECCOB C UCIOJIb30BAHUEM NIPSIMBIX U KOCBEHHBIX U3MEPEHUN; IPU
sToM (opmynupoBaTh MpobieMy (3amady) W THIOTE3Y Y4YeOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKECHHOTO

000pyA0BaHuUs, TPOBOAUTH OTBIT U (HOPMYITHPOBATH BHIBOIBI

10.10

OCYH_ICCTBJ'IHTB npAMBIC W KOCBCHHBIC HU3MCPCHUSA (bHSH‘ICCKI/IX

BCIIMYHH, IIpU 3TOM BLI6I/IpaTI> OIITHUMAJIBHEINA CHOCO0 H3MCPCHUA U




HCIIOJIB30BaTh H3BECTHHIC METO/bI OLICHKN HOFpeIHHOCTeﬁ I/ISMCPGHI/Iﬁ

10.11

HccnenoBaTe 3aBUCUMOCTH MeXAy (GHU3NYECKUMHU BEJIUYMHAMH C
HCIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHMI; NpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYYEHHOW 3aBHCHUMOCTH
(Gu3n4ecKux BEIMYUH B BUJE TaOIUL U TPaUKOB, J1€1aTh BHIBOJIBI 11O

pe3yJibTaTaM UCCIIEAOBAHUA

10.12

Cobmroate mpaBwia 0Oe3omacHOro  Tpyda HpU  MPOBEICHUU
UCCEeIOBaHUII B  paMKax y4eOHOTO SKCIepUMEHTa, Y4eOHO-
HCCIIEeIOBATEIbCKOW M TMPOEKTHOW JAEATEIbHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOro 000PYI0BAHUS

10.13

10.14

Pemate pacuérHble 3a7a4M C SIBHO 33aHHONW (PM3NYECKON MOJEIBIO,
UCHOJNb3ysd (U3UYECKUE 3aKOHbl M TNPHUHIMIIBL, HAa OCHOBE aHaIU3a
yCIOBHUA  3a/Ja4d  BBIOMpaTh  (PU3MYECKYIO MOJENb, BBIACIATH
¢u3nveckre BeTUYMHBI U (POPMYIIBI, HEOOXOIUMBIE il €€ pelieHHUs,
MIPOBOJUTH PACUYETHI U OIICHUBATH PEALHOCTH MOJyYEHHOTO 3HAUCHHUS
(hU3HUECKON BEIIMYUHBI

Pemrate  kadecTBeHHBIE ~ 3aJadd:  BBICTPaWBaTh  JIOTHYECKH
HETPOTHBOPEYMBYIO LIEMOYKY PACCYKICHUN C ONOPON Ha M3Y4YCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonws3oBath Tpu  pemieHUH  YYEOHBIX 3a7a4  COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTMHM [UIsl TOUCKA, CTPYKTYpUPOBAHMUS,
MHTEpIIpETallMl W TPEACTaBICHUsS y4eOHOW M Hay4HO-TIOMYJISIPHOU
uH(pOpMallUY, MOTYYEHHOW M3 Pa3INMYHbIX MCTOYHHUKOB; KPUTHYECKU

AHAJIM3UPOBATDH ITOJTYy4aCMYHO I/IH(bOpMaI_[I/IIO

10.16

[IpuBoauTh mpHUMEpHl BKJIala POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIErO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (U3UKE B IOBCETHEBHOM
KHM3HM JUIs oOecrieyeHus 0€30MacHOCTH pU o0paleH!H ¢ IpudopaMu
U TEXHUYECKUMH YCTPOWCTBAMH, MJIi COXpPAaHEHMs 370POBbS U

cOOJII0JIEHHSI HOPM HKOJIOTHYECKOTO MOBEACHUS B OKpPY KaroIIel cpefe

10.18

PaGoTaTh B rpyIIe ¢ BHINOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
MJIaHUPOBAaTh  pabOTy  TPYIIBI,  PaMOHAIBHO  pacHpenelsTh
00SI3aHHOCTH U IUIAHUPOBATh JCSATEIBHOCTh B HECTAHAAPTHBIX
CUTyalUsAX, aJC€KBATHO OLIEHMBATh BKJaJ KaXIOr0 W3 YYaCTHUKOB

I'PYIIIbI B pELIEHNUE pacCMaTpPUBAEMOM MpoOIeMbl




11 KIIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 001ero odopa3zoBanus

111

JleMOHCTpHpOBaTh HAa TNpUMEpax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B PA3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YUYEHHBIX (PU3MUYECKUX MOJIEICH:
TOUYCYHBIN AJIEKTPUUECKHUI 3apsij, s/lepHas MOJENb aTroMa, HyKJIOHHAs

MO/IeSIb aTOMHOTO si/Ipa MpHU pelieHNH (PU3NIECKUX 3a7a4

11.3

Pacno3naBate (usnueckue siBjaeHus (mporecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  DJJICKTPOJAMHAMUKA W  KBAaHTOBOW  (DU3UKU:
AJIEKTPHYECKAsT MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICUCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsl WHAYKLUS, JEHCTBUE MArHUTHOTO TIOJII Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsill, JJIEKTPOMAarHUTHBIC
KOJeOaHUsi W BOJIHBI, MPSIMOJMHEHHOE paclpoCTpaHCHHWE CBETa,
OTpaXeHWe,  MpeloMIIEHHe, HHTeppepeHuus, Audpakuus u
MOJISIPU3alUsl CBETA, JUCIEPCHs CBETa, (HOTOAIEKTPUUECKHH IPPeKT
(poroaddekrt), cBeToBOE HaBICHHE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPOJA, €CTECTBEHHAass M  HCKYCCTBEHHas

pPaauoaKTUBHOCTD

114

OnuceiBaTh UW3YYCHHBIE CBOWCTBA  BemIeCcTBa  (IIEKTPUYECKUE,
MarHuTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOIUMOCTh Pa3IHYHBIX
Cpea) © DICKTPOMArHUTHBIC SBJICHHUS (TIPOLIECCHI), HCTOIB3YS
¢du3nveckne  BEJIMYUHBI:  DJIEKTPHUUYECKHHA  3apsi, CHjia  TOKa,
ANEKTPUUYECKOE  HAIPSHKEHHE,  AJIEKTPHYECKOE  CONPOTUBIICHUE,
pasHocth noteHimanoB, J/IC, paboTa TOka, MHIYKIMS MarHUTHOTO
nojisi, cwia Awmrmepa, cwia JlopeHna, WHAYKTUBHOCTh KaTYIIKH,
SHEprus AJICKTPUUECKOT0 M MArHMTHOTO TOJICH, MEpUoJl W 4YacToTa
KoseOaHuil B KoJebaTeIbHOM KOHTYpE, 3apsil M CHJIa TOKa B TpoIiecce
TapMOHUYECKHX  OJJEKTPOMArHUTHBIX  KOJEOaHMIA, tboxycHoe
paccTossHMe W ONTHUYECKash CWIa JIMH3BI, MPH OMUCAHUU MPABUIBHO
TPAaKTOBATb (bI/IBI/I‘ICCKI/Iﬁ CMBICJI HCIIOJIB3YyCMbIX BCJINYHH, ux
00O3HAueHWsI W EIWHUIBI;, YKa3bBaTh (OPMYJIBI, CBSA3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMH BEJIMYMHAMHU




115

OnwuceIBaTh N3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLUECCHI, UCIIOJIb3Yys
(bI/ISI/I'—IeCKI/Ie BCJIIMYUHEBIL. CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIHMHA
BOJIHBI M 4YaCTOTa CBCTA, OHCPIrUd U HMIIYJIbC (I)OTOHa, nepruong
mojrypaciaga, O9SHEprud CBA3M ATOMHBIX AACP, IIpHU OIMCAaHUHU
IIPpaBUJIbHO TPAKTOBATH (1)I/I3I/I‘ISCKI/II71 CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
UX 00O3HAYCHUS H CAWHUIIBI; YKa3bIBATb (I)OpMy'HLI, CBA3bBIBAIOIIUC
JAaHHYIO (I)I/I3I/ILICCKyIO BCIIMUUHY C APYIT'MMHU BCIUYUNHAMU, BBIYUCIIATH

3HAa4YCHHC (1)I/I3I/I‘ICCKOI>'I BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TPOLECCHl U  SBICHUS, HCIIONIb3YS
¢usnyeckue 3aKOHbl M NpUHUOUIBL:  3akoH OMa, 3aKOHBI
MIOCJIEJIOBATENILHOTO W MApajUIeIbHOIO COEAUHEHMS] ITPOBOJHHUKOB,
3aKkoH [[xoynsa — JleHna, 3aKOH 3JE€KTPOMArHUTHOM MHIYKIMH, 3aKOH
MIPSIMOJIMHENHOI'O pacpOCTPAaHEHUs] CBETA, 3aKOHBI OTPAaXXCHUsI CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa A
dboToadderTa, 3aKOH COXpAHEHHUS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXpaHEHHUs J3JIEKTPUYECKOro 3apsja, 3aKoH
COXpaHEHHUsT  MaccoBOro  4YHcia, MmocTyidaTel  bopa,  3akoH
paAMOaKTUBHOIO pachaja; IpU 3TOM pa3jinyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE U YCIOBUS

(TpaHMIBI, 001aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTL HaIllpaBJICHUC BCKTOPAa HWHAYKOHUHW MAIrHUTHOI'O II0JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIbI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3gaBacMo€C  IINIOCKUM

3€pPKaJIOM, TOHKOW JINH301

11.9

BBIMONHATE SKCTIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOLIECCOB C MCIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPH
3ToM (QopMyIUpOBaTh MpodieMmy (3aady) M TUNOTE3y Y4eOHOTro
OKCIIEPUMEHTa,  cOOMpaTh  yCTAaHOBKY U3  MPEJIOKCHHOTO

000py10BaHUs, IPOBOAUTE OMBIT M (HOPMYITUPOBATH BHIBOJIBI

11.10

OCYU.IGCTBJI}ITB INpAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) ONTHMANbHEIA CII0CO0 U3MCPCHHUA U

HUCIIOJIB30BaTh H3BCCTHHIC METO/IbI OLICHKN HOFpeIHHOCTCﬁ I/I3MepCHI/II\/JI

11.11

HccnenoBate 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIIOJIB30BaHUEM
IpPSAMBIX ~ M3MEPEHUH; TIpU ITOM KOHCTPYHUPOBATH  YCTAaHOBKY,
(GUKCUpOBaTh pE3yNbTATHl TOJTYYCHHOW 3aBUCHMOCTH (PH3HMUECKUX
BEJIMYMH B BUJIE TaOnUIl U TpaUKOB, J1e71aTh BBIBOABI 110 PE3yJbTaTaM

HUCCIICAOBAaHUA

11.12

CoOmtomaTe mpaBuia 0Oe30macHOro Tpylda NpU  MPOBEICHUU




UccleJOBaHUH B paMKax ydeOHOro SKCIEpUMEHTa, yueOHo-
HCCJIEI0BATEIbCKON M MPOEKTHOMN NESATENIBbHOCTH C UCMOJb30BAHUEM

WU3MEPUTENBHBIX YCTPOUCTB U 1TAOOPaTOPHOTO 000PYI0BAHHUS

11.13

Pemate pacu€THbIe 3amaun ¢ SBHO 3aJJaHHON (DM3MYECKON MOJIETBIO,
UCTONB3ysl (U3UYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHAIM3a
yCIIOBUSL  3a/lauydl  BbIOMpaTh  (DU3HUECKYIO  MOJENb, BBIICIATH
¢busznueckue BEIUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHUs,
MPOBOJIUTH PACUETHI U OLEHUBATh PEATBHOCTH MOJIYYEHHOTO 3HAYEHUS

(hU3MUECKON BETMYUHBI

11.14

Pemate  KkayecTBEHHBIE  3aJauyd:  BBICTpaMBaTh  JIOTMUYECKH
HEIIPOTUBOPEUYMBYIO LIENIOUKY PACCyKIEHHUI C ONOpPOl HAa M3yuYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTHU U (1)H3HHGCKH6 SIBJICHUA

11.15

Hcnonp3oBaTh TOpHM  pelICHHMH YYE€OHBIX 3a1ad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKA, CTPYKTYPHUpPOBaHUS,
UHTEPIIPETALIMM U TPEICTABICHUS y4eOHOW M Hay4HO-TIOMYJIIPHOU
nH(pOpMallUY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJM3UPOBAThH MOyYaeMylo HHPOPMAIIUIO

11.16

OOBSACHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iauyaTh YCJIOBHUS HX O€30MacHOr0 HCHOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLIECCOB OKPY KAIOIIEro

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PH3MKE B IMOBCEIHEBHOM
YKU3HHM JIJI o0ecrieueHns 6€30macHOCTH P OOpaIleHUuH ¢ MpuOopaMu
U TEXHUYECKUMHU yCTPOMCTBaMHM, MJii COXpPAaHEHUs] 3J0POBbSl H

CO6J'IIO,[[CHI/I$I HOPM 5KOJIOTHYCCKOT'O IMOBECACHHUA B Oprn(ammeﬁ cpeae

11.19

PaGotaTh B rpynme ¢ BBINOJHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINbl,  PAlMOHAIBHO  PACHpeneNsATh
00sI3aHHOCTM M  IUIAHUPOBATh JESTENBHOCTh B  HECTAHJIAPTHBIX
CUTyallUsiX, aJE€KBaTHO OLEHMBATh BKJAJ Ka)XJIOr0 H3 YYaCTHHUKOB

IpYMIIbI B PELIEHHE pacCMaTpUBaeMOi IPo0IIEMBI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KVIACC

Kox
pa3aena

Koa nposepsiemoro

IIpoBepsiemblie Y1€MEHTHI COAePKAHUA
JJIeMeHTa

OU3NKA 1 METOJbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl TTIO3HAHUA OKpYy’Karouero mupa. Poiib
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. dusnueckue
3aKOHBl U TeOpUH. I'paHUIBl IPUMEHHMOCTH
1 (buznueckux 3aKOHOB. [TpuHuun
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hOpMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPAKTHYECKOU

NESITEILHOCTH JIOIEH

MEXAHUKA

KMHEMATHUKA

MexaHuueckoe nBuxenue. OTHOCUTEIBHOCTD
2.1.1 MexaHuuyeckoro asmwkeHusa. Cucrema oTcyéra.

Tpaexropus

2.1

[Tepemernienne, CKOpOCcTh (CPEaHAST CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpPEHHE
2.1.2 MaTePHAILHOM TOYKH, WX IMPOCKIMH Ha OCH
CHCTEMBbI KOOD/IHHAT. Crnoxenue

MIEPEMEILEHUI U CII0KEHNE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHEHOE JIBWKECHUE. ['paduxu
2.1.3 3aBUCUMOCTHU KOOpJMHAT, CKOpPOCTH,
YCKOpEHUS, yTH u IepeMeILEeHus

MaTepHaanoﬁ TOYKHU OT BPCMCHU




2.14

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO

naJieHus

2.15

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JBUYKEHUE MaTepuagbHOM  TOYKH 11O
OKpPYXKHOCTH. YTJIOBAasi CKOPOCTb, JIMHEWHAas
CKOpOCTb. IIepuon 51 4acToTa.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

2.16

TexHuueckue yCTpOﬁCTB%lI CIInaomMeTp,
ABVXKCHUC CHapsAa0B, HCIHBIC W PEMCHHBIC

nepeaaiuunu

2.1.7

[IpakTrueckue paboTHI. Nsmepenune
MTHOBEHHOM CKOPOCTH. Uccnenoanue
COOTHOUICHUS MEXKy IIyTSIMH, NPOUICHHBIMU
TEJIOM  3a  IOCJIEJOBAaTE/IbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH MPU PABHOYCKOPEHHOM
JBIKEHUU C HayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3ydyeHne NBUKEHHUS LIapuKa B BSI3KOU
xKuakoctu. V3ydeHwe  ABMKEHHUs — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

2.2

JUHAMUKA

2.2.1

[Tpunmn OTHOCHUTEIBHOCTHU TIanumnes.
[lepBei 3axkoH Herorona. HMuepuumanbHbie

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. Ilpunnun cynepno3unuu

CHJI

2.2.3

Bropoii 3akoH HbproTOHa 111 MaTepuanbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCuéTa
(UCO). Tpermit 3akoH HerloroHa ans

MaTCpHaJIbHBIX TOYCK

2.2.4

3aKoH BCECMHUPHOI'O TATOTCHMUS. Cuita TSHKeCTH.

IlepBas kocmuueckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUSA
CKOJIBXXCHUA u CHJIa TPCHUA IIOKOH.

Koaddunuent tpenus. Cuiia conpoTUBICHUS




2.2.7

IIpr ABMXKCHUU TEJIA B d)KUAKOCTH HUJIN ra3e

[TocTynaTtenbHOE W BpamiaTeIbHOE JIBHKECHHE

a0CoJIFOTHO TBEPJOTO TeJia

2.2.8

MOMEHT CHIIBI OTHOCHUTEIIBHO OCU BPALLCHMUS.
[Inedo cunbl. YcCioBHsS paBHOBECHs TBEPAOIO
tena B UCO

2.2.9

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABMXXCHUEC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTrueckue paboTel. V3ydeHne NBMKEHUS
Opycka 1O HaKJIOHHOM IJIOCKOCTH O]
JEMCTBUEM HECKOJIBKMX cwil. MccnenoBanue
3aBUCHMOCTU CWJI YNPYTOCTH, BO3ZHUKAKOIIUX
B JeopMUPYyEMOl TpPYXKHHE W PE3UHOBOM
oOpasnie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue ycioBHii paBHOBECHUS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHNA B MEXAHUKE

23.1

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHCTEMBI
MaTCpUuajJIbHbIX TOYCK. I/IMHYJ'IBC CHJIBI U

HU3MCHCHUC UMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHuss wumnyiasca B HCO.

PeaxkTuBHOE NBMXKEHUE

2.3.3

PaGotra cunsl

2.34

MorHocTh cHIbI

2.3.5

Kunetnueckas OHEPIrusa MaTepHaHBHOﬁ TOYKHU.

TeopeMa 0 KWUHETUYECKOM SHEPTUH

2.3.6

[TorenmmansHass sHeprud. [loTeHnmanbHas
SHEPTHs YIpyro nehopMupOBaHHON
npyxuHbl. lloTeHnumanbHas dHeEprus Tena

BOJIM3H MOBEPXHOCTH 3eMIIU

2.3.7

TloTeHmanpHple U HEMOTEHIUAIBLHBIE CHIIBL.
CBsizb  paboOThl HEMOTEHIUATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOH SHEPruu

CHUCTCMBI TCII. 3aKkoH COXPaHCHUA




MEXaHWYECKOW YHEPTUn

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
23.9 TexHu4eckue yCTpPOWCTBA: IBUKEHUE PaKeT,
o BOJIOMET, KOTIEp, MPY>KUHHBIN MHUCTOJIET
[Ipaktuyeckue pabotel. HM3ydeHue cCBsI3U
2310 CKOpOCTEH Ten Tpu HEYmpyrom yziape.

HccnenoBanue CBA3HU paGOTLI CHJIBI C

H3MEHECHHEM MEXaHHUYeCKOM OHEPIruu Tejia

MOJIEKVIJIAAPHASA ©®U3UKA U TEPMOAMHAMUKA

3.1

OCHOBbI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHBIE HOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep IBUKESHUS U

B3aHMOJICHCTBUS YaCTHUI] BEIeCTBa

3.1.2

Monenu CTPOCHUS TAa30B, JKUJKOCTEN M
TBépI[BIX TCI u 00BsICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MO,Z[CJ'ICfI

3.1.3

Macca wmosekyn. KonuyecTBo — BemiecTsa.

[Toctrosnnas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkamna remneparyp Llenabcus

3.15

Monenp  uaeadpHOrO  rasa. OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUIECKON

TCOpHUU UJCAJILHOTI'O I'a3a

3.1.6

AGcomoTHas Temreparypa Kak Mepa cpeaHeit
KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKCHHUS

yactuil rasza. [lIkana temneparyp KenbBuna

3.1.7

3.18

VpaBuenne Knanelipona — MeHneneesa.
3akon JlanbpToHa

l'a3oBeie 3ak0HBI. M30mpoLIECCHl B MACATILHOM
ra3c C IIOCTOSAHHBIM KOJINYECTBOM BEIICCTBA:

u30TepMa, n30Xopa, u30dapa

3.1.9

Texnuueckue  ycTpoiicTsa: TEPMOMETD,

OGapomeTtp




3.1.10

[Ipaktuueckue paboTel. M3mepenue Macchbl
BO3/yXa B KJacCHOM komHare. MccinegoBanue
3aBUCUMOCTH MEXIY ITapaMeTPaMu COCTOSIHUSA

pa3pekeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMMUWKIA

3.2.1

TepMO,Z[I/IHaMI/ILIeCKaH CHUCTEMA. BHyTpeHHSIH
QHCPIruAa TepMOHHHaMquCKOﬁ CUCTCEMBI H

CIIOCOOBI €€ U3MEHEHHS

3.2.2

KomuuecTBo TemnoTsl u pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UJACAJIBHOIO I'a3a

3.2.3

Buasl Ttemnmomepenauu: TEIIONPOBOIHOCTD,
KOHBEKLIUsA, U3JIydeHHE. TernoéMKOCTh Tena.
ViennrHas TEIIOEMKOCThL BellecTBa. Pacdér

KOJIMYCCTBA TCIUIOTHI IIPU TCTUJIONICpCaavC

3.2.4

[IepBrlii 3ak0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnporueccaM. ['paduueckas UHTEpIpETALHS

paboThl Taza

3.25

TemmoBble Mamuubl. [IpuHIUIBL  TEWCTBUA
TeruioBbIX MammH. [IpeobpazoBanus sHepruu
B TemwioBbix MammHaxXx. KoaddummeHt
none3noro  geiictBus  (mamee —  KIIM)

teruioBor MamuHbl. [ukin Kapro u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAVHAMUKH.
HeobpatumocTs mpouneccoB B MPHUPOJE.
TeruoBele JIBUTATEIIN. OKoJ0rn4ecKkue

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

TexHuueckue yCTpoiicTBa: JBUTATEIh
BHYTpPEHHETO Cropasus, OBITOBOM

XOJOAWJIbHUK, KOHIUITUOHED

3.2.8

[IpakTuueckue padotsl. 3mepenue yaenbHOU

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

ITapooOpa3zoBanue u KoHIeHcanus. Mcnapenue




" KHUIICHHUE. VnenpHas TeIUIoTa
mapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhI

KUIICHUS OT JaBJICHUA

AOcCOI0THAE M OTHOCUTEIbHAs BIIAXKHOCTH

332 Bo3ayxa. HacelenHblil nap
TBépnoe TEJNO. Kpucrannmueckue 51
333 amopdHble Teida. AHHU3ZOTPONUS CBOWCTB
o KpPHUCTAJIJIOB. Kunkue KpPHUCTAJLJIBL.
CoBpeMeHHbIE MaTEpUAIIbI
334 [InaBnenue u Kpuctaiuzauus. Y aenbHas
o TeruioTa muasiaeHus. Cyonumanus
3.35 YpaBHEeHHE TEIIOBOTO OamaHca
TexHudeckue yCTpPOWCTBA: TUTPOMETP U
338 IICUXPOMETP,  KaJOPUMETP,  TEXHOJOI'HH
- MIOJIyYE€HHUsI COBPEMEHHBIX MAaTEpUAJIOB, B TOM
4lCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU
[IpakTrueckue paboThL. Nsmepenue
3.3.7
BJIQXKHOCTH BO3J1yXa
4 OJIEKTPOAIMHAMUKA
OJIEKTPOCTATUKA
411 OnexTpuzanus Ten. DIeKTpuueckuil 3apsa. [Isa
o BUIA DJIEKTPUUECKUX 3apsi/I0B
[IpoBoaHMKY, TUDJIEKTPUKU u
41.2
MIOJIyIIPOBOIHUKH
4.1.3 3aK0H COXpaHEHUs IEKTPUIECCKOTO 3apsiaa
4,14 B3aumoperictue 3apsinoB. 3akoH Kynona
4.1 DnexTpuueckoe  Modie. HanpsixéHHocTh
415 3JIEKTPUYECKOIO T1OJIA. [TpuHnmmn
o cynepnosunuu.  JIuHMM ~ HanpsLKEHHOCTH
ANEKTPUYECKOTO MO
416 PabGora cun  31E€KTPOCTATMYECKOTO  MOJIS.
o Ilorenunan. PasHocTh NOTEHLIMAIOB
417 [IpoBOAHMKN M IUAIIEKTPUKHA B IIOCTOSIHHOM

JNeKTpudeckoM  mone.  Jludnmektpudueckas




IIPOHUITACMOCTDb

DIEKTPOEMKOCTb. Konnencarop.
4.1.8 ONeKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
DHeprus 3apsyKEHHOr0 KOHAEHCAaTopa
TexHudeckue  yCTPOMCTBA:  AJIEKTPOCKOIL,
419 JNEKTPOMETP, AIEKTPOCTATUYECKAS 3aIUTA,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYIHBINA IPUHTED
4110 [IpakTueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycnopus CyHICCTBOBaHHUA IHOCTOAHHOI'O

421 3JIeKTpUYecKoro Toka. Mcrounuku Toka. Cuna
Toka. [locTostHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 111 yyacTka Lenu
423 DJIEKTPUYECKOE COMPOTHUBJICHUE. Y ICJIIBHOE
o COIPOTHBIICHUE BEIIECTBA
424 [locnenoBarensHOE, napaJiesbHoe,
o CMEIIaHHOE COSAMHCHHE ITPOBOTHUKOB
PaGora snekTpuyeckoro Toka. 3akoH J[koyis
4.2.5
— Jlenua
4.2.6 MOMHOCTh 3NEKTPUIECKOTO TOKA
anekTpoaBmkymas cuna (manee — DJC) wu
427 BHYTPEHHEE COMPOTUBICHUE UCTOYHHKA TOKA.
o 3akon Oma miIg MOJdHOW  (3aMKHYTOM)
aneKTpudeckoi nenu. Koporkoe 3aMmbikaHue
DneKTpoHHAas MIPOBOIMMOCTH TBEPIBIX
128 METAJUIOB.  3aBUCUMOCTH  COIPOTHUBIICHHUS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXIpoBOJIUMOCTh
429 DnekTpuueckuii TOK B Bakyyme. CBoilicTBa
o ANEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBoaanku. COOCTBEHHAS M PUMECHAS




MIPOBOJIMMOCTB ITOJYIIPOBOIHHUKOB. CBOMCTBA

p-n nepexoaa. [lonynpoBoIHUKOBBIE TPUOOPHI

4211

DONEKTpUYECKHiA  TOK B JJICKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JIACCOIUALIUS.

DnexTponaun3

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSITEILHBIE M HECAMOCTOSTEIbHBIN
paspsn. PasznudHble THIBI CaMOCTOSITEIBHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue YCTpOICTBA: aMIIepMeETp,
BOJITMETP,  pPEOCTaT, MCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npudopsl,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COIIPOTUBJICHU, BAaKyyMHBIN O],
TEPMHUCTOPbI " (oTope3nucTopsI,

HOJIprOBOI[HHKOBBIﬁ AU04, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboThI. N3yuenue
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC wucroyHuka TOKa M €ro
BHYTPEHHETO comnpoTuBieHus. HaOmronenue

AJIEKTPOIIH3a

11 KIIACC

Kon Koanposepsiemoro
pasjena 3J1eMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

4

OJIEKTPOIMHAMUKA

MATI'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHAS MHAY KN A

43.1

IlocTrosstnHbIe MarHuThbl. B3ammonencTBue

INOCTOAHHBIX MaroHmuTOB

4.3

4.3.2

MaruutHoe mone. BekTtop MarHuTHOM
uHaykuuy.  [lpuHnun  cymepnosunun.
Jluann marautHOM wWHAyknmu. Kaprtunaa
JUHUA  MAarHuTHOW  MHAYKUUH  TOJA

IIOCTOSHHBIX MarHuToB




MarautHoe ToJie MPOBOJHUKA C TOKOM.
Kaptuna nuHMii nosig JIMHHOTO MPSMOTO

MMPOBOJHHMKA MW 3aMKHYTOI'O KOJBLCBOI'O

433 NPOBOJHHUKA, KATYMKH C TOKOM. OIbIT
Opcrena. BzaumoelicTBue NpoBOJAHUKOB C
TOKOM
4.3.4 Cuna Amnepa, €€ MOyJIb U HAIIPABJICHUE
Cuna JlopeHua, e€ MOyJIb M HallpaBJIeHHE.
JIBm>keHue  3apsSOKEHHOW  YacTUIlbl B
435 OJIHOPOJHOM MAarHuTHoM noje. PaGora
cuiibl Jlopenia
4.3.6 SBneHuE MEKTPOMArHUTHON MHIYKITHH
4.3.7 [ToTok BekTOpa MarHUTHOW MHYKIIUU
OJ1C nnaykuu. 3aKoH 31€KTPOMarHUTHOM
438 uHaykun Papanaes
BuxpeBoe anexrpuueckoe nose. IJC
UHAYKIUH B IPOBOJHUKE, JBHXKYIIEMCS
439 HOCTYNATEJIBHO B OJJHOPOJJHOM MarHUTHOM
noJje
4.3.10 [IpaBumno Jlenma
WNHIyKTUBHOCTB. SIBIIEHHE CaMOUHIYKIIHU.
43.11
O/1C camonHayKuuu
DOHeprust MarHUTHOTO TMOJIi KAaTYLIKH C
4.3.12
TOKOM
4.3.13 DNEeKTPOMAarHUTHOE I10JIE
TexHnueckne  yCTpOMCTBAa:  MOCTOSHHBIE
MarHMTBhl, JIEKTPOMATHUTBI,
4.3.14
AIIEKTPO/IBUTATENb, YCKOPHTEIH
AIIEMEHTAPHBIX YACTHII, THIYKIIMOHHAS ITeYb
IIpakTrueckue paboTHL. N3yuenne
MarHUTHOTO TIOJS KAaTYIIKH C TOKOM.
4.3.15 HccnenoBanue fEHCTBUS  MOCTOSIHHOTO

Mar"HurTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUA 3J'ICKTpOMaFHI/ITHOI\/'I HHAYKOUU




5.1

KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

Komnebarensnast  cucrema. CBoOOnHEIE
konebanus. ['apmMoHuMyeckue KoyeOaHusl.
5.1.1
[lepron, wacrtora, ammumtyna u (asa

KOJIeOaHui

[Tpy>xuHHBI MasTHUK. MaTeMaTH4ecKuit

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHMUYECKHX KOJICOAHMIA.
5.1.3 Kunematuueckoe u JTUHAMHYECKOe

OMUCAaHME KOJIEOATEILHOTO ABVMKEHUSA

IIpespamenue SHEPIUu pu
rapMoHMYeckux  Konebanusix.  CBs3b
5.14 AMIUIUTY 1Bl KoJieOaHui HCXOJHOU
BEJIMYMHBI C aMIUTUTYJaMu KoneOaHui eé

CKOPOCTH M YCKOPEHUs

Konebarensubiit  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoneOaHus B
U/ICATBHOM  KOe0aTelbHOM  KOHTYpe.
> AHanorus MEXIy MEXaHHYECKMMH W
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMH.

®opmyiia ToMcona

3akoH COXpaHCHHUA SHCPrur B HUACAJIBHOM
5.1.6
K0JIe0aTeIbHOM KOHTYpE

BreIHyKICHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHuBasl.
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Boinyx1eHHbIE 3J€KTPOMAarHUTHbBIE

KOJIeOaHUs.

ITepemennbii  Tok.  CuHycoWAaIbHBII
5.1.8

IIEPEMEHHBIN TOK.

MommHocTh [IEPEMEHHOT0 TOKa.
5.1.9 AMIUITUTYAHOE U JEHCTBYIOIIEEC 3HAUYCHHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10 Tpancdopmarop. [IpousBoacTso, nepenada




5.2

U NOoTpeOlIeHne 3JIEKTPUUYECKON SHEPrHH.
OKOJIOTUYECKUE PUCKU TPU IPOU3BOJACTBE
AIEKTPUIECKON JHEpruu. Kynberypa
HCIOJIb30BaHUsA 3JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HU

Texuuueckue ycTpoiicTBa: ceiicmorpad,

5.1.11 ANEKTPUYECKHUI 3BOHOK, JIMHUA
aNeKTponepenay
[Ipaktnueckue paboTel. MccnemoBanue
3aBHCHMOCTH TEpHOAa MalbIX KoyeOaHMit
£ 110 rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl

rpy3a. MccnenoBanue nepeMeHHOTO TOKA B
ey M3 TOCIEI0BATEIbHO COCAMHEHHBIX

KOHACHCATOpA, KATYHIKHU U PE3UCTOPA

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI
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Mexanuyeckue BOJIHBI, YCIIOBHS
pactipoctpanenusa. llepuon.  Ckopocthb
pacnpocTpaHeHusT ¥ JJIMHA  BOJIHBIL

Honepeque " IIPOAO0JIBHBIE BOJIHEBI

5.2.2

HuTtepdepennus u nudpaKIus

MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

5.24

ONEeKTpOMarHUTHbIE  BOJHBL. Y CJIOBHUSA
U3JIy4eHUsI  DJICKTPOMATHUTHBIX  BOJIH.
B3anmMHuas opueHranusa Bextopos E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.25

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPEJIOMIICHUE, IOJISIPH3AIIHs,
nudpakmus, unTepdepeniusa. CKOpPoOCTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne 3IIEKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pPaauoCBsA3U W TCICBUACHUA.




Pangunonokanus. DJIEKTPOMArHuTHOE

3arpsI3HEHUE OKPYKAIOIIEH CPebl

5.2.8

TexHu4eckne yCTpOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBast
JIMarHOCTMKAa B TEXHUKE M MEIMIIMHE,
panap, PaauoONPUEMHUK, TEIIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

5.3.1

[IpsiMmonuHEetHOE pacTpOCTpaHEHUE CBETA

B OJIHOpOJIHOM cpexe. JIyu cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTpPaXKEHHS
cserta. IloctpoeHne M300paKeHN B ITIOCKOM

3epKaie
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[Tpenomnenne cBera. 3aKOHBI IPETOMIICHHS
CBETA. AOGCOITIOTHBIH MOKa3aTellb

MMPCIOMIICHUA

5.34

[NomHoe BHYTpPECHHEE OTpakeHHe.
[IpenenbHBId Yroil MOJTHOTO BHYTPEHHETO

OTpakKeHUS

5.35

Hucnepcus cBera. CloXHBIH — cOCTaB

6enoro cBera. L{Bet

5.3.6

CoOuparomye W paccerBalOUINe JIHMH3HI.
Tonkasg nuH3a. POKYCHOE pPACCTOSHHE U
OIITHYCCKas CHJia TOHKOM JIMH3BI.
[Toctpoenue u300pakeHUi B COOMPAIOIIUX
U pacceuBarommx JuH3ax. Dopmyna
TOHKOM JIMH3BlL. YBEJIMUYEHHE, J1aBaeMoe

JINH30U

5.3.7

[Ipenenbr NpUMEHUMOCTH T€OMETPUUECKOM

OIITUKHU

5.3.8

Wutepdepennmst  cBera.  KorepeHTHBIE
HCTOYHUKHU. VYcaoBus Ha0JII0IeHUS
MaKCHUMYyMOB u MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHLIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakmus  cBera.  udpakuuoHHas
peméTka. YcinoBue HaOMIOACHUS TIaBHBIX
5.3.9 MaKCUMyMOB pu MaJeHuN
MOHOXPOMaTHYECKOTO cBeTa Ha

TU(PPAKINOHHYIO PEIIETKY

5.3.10 [Monspu3zanus cera

Texauueckue YCTpOﬁCTBaI O4YKH, JIyla,

doroanmapar, NPOESKIMOHHBIN ammapar,

5.3.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OIITHKA, nudpakImoHHAs peméTKa,
TIOJISIPOUT
IIpakTrnueckue paboThL. N3mepenue

5312 MoKas3aTcjisd MPCIOMIICHUA. HccnenoBanue

CBOWCTB  W300paXeHW B JUH3aX.

HaGuroienue nucrepcun cBeta

BJIEMEHTHI CITIELITUAJIBHOM TEOPYM OTHOCUTEJILHOCTH

['paHuIel TPUMEHUMOCTH KJIACCHUYECKOM
MEXaHHUKH. [Toctynatet Teopuu
6.1 OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTD
MOJYJsI CKOPOCTM CBe€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA

OTHOCI/ITCJ'IBHOCTI) O)IHOBpCMeHHOCTI/I.
6.2 3amejieHHe BpPEMEHM U COKpaIlleHUe

JIIAHBI

6.3 DHEprusi U UMITYJIbC CBOOOHON YaCTHUIIBI

CBsI3p Macchl ¢ JHEpPrued M HMMILYJIbCOM
6.4 CBOOOJHOM YacTHIBl. DHEprus MOKOs

CBOOOIHOM YaCTHIIEI

KBAHTOBAS ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Dopmyna [l1anka cBI3U I3HEPTUN
7.11 doroHa c ero yacToTod. DHeprusi M

UMITYJIbC (POTOHA

7.1.2 OtkpeiTHE U HccaenoBaHue (GoTodddexra.




OnbITBL AT. Cronerosa. 3aKOHBI

dororddekra

7.1.3

YpaBHeHue DHHIITEHA IS

dororddekra. «Kpacuas TPaHULA»

dororddekra

7.1.4

Hasnenue cBera. OnbiTel I1.H. JIeOGeneBa

7.15

XUMH4Yeckoe HeﬁCTBHe CBCTa

7.1.6

TexHuveckne ycTpoucTBa: (DOTODIIEMEHT,
doronaTyuk, COJIHEYHas Oarapes,

CBETOIUOI

7.2

CTPOEHUE ATOMA

7.2.1

Moxaens aroma Tomcona. OnbITEI
Pesepdopa o uccinenoBaHUIO CTPOCHUS

aToMa. HnaHeTapHaﬂ MOZACIb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
noryomeHne (GOTOHOB MpH  Mepexojie
aToMa C OJHOrO0 YpPOBHS DJHEPrUU Ha
npyroil. Buasl cnexktpoB. CnekTp ypoBHEH

SHEPrUU aToMa BOJIOPO/Ia

7.2.3

BommoBele cBoiicTBa dacThil. BOJHBI ¢
Bporins. KopnyckynsipHo-BOIHOBOM
nyamusMm.  Jludpakous dINIeKTPOHOB  Ha

KpUCTaJIjax
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CrioHTaHHOE U BBIHYKACHHOC H3JIYUYCHHUC.

Y CcTpoicTBO M PUHIMIT pabOTHI J1a3epa

7.2.5

TexHUueckue yCTpOMCTBA: CIEKTPaJbHbBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  Habmonenue

JIMHENYaTOro CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6J'IIOI[CHI/ISI H perucTpanuun

9JICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpHTI/Ie PaanOaKTHBHOCTH. OnwITEH




Pesepdopma mo ompenerieHu0  cocTaBa
painoakTUBHOTO u3nydeHusa. CBoiicTBa
anb(da-, 6eTa-, ramMmma-u3nydeHus. Brnusiaue

PaArOaKTUBHOCTH HaA JXUBBIC OPraHNU3MbI

7.3.3

OTkpblTHE  TIPOTOHa W HEUTpOHA.
Hyxnonnass monens sigpa ['eiizenbepra —
WBanenko. 3apsan szapa. MaccoBoe 4mucio

siapa. M3oTormbl

734

Anna-pacna. DNEeKTPOHHBIN "
MO3UTPOHHBIN OeTa-pacma. I'amma-
U3ITyYeHHe. 3aKOH  paJMOAaKTHBHOTO

pacmanga

7.3.5

OHeprusi CBSI3U  HYKJIIOHOB B sJIpe.

SAnepusie cunbl. Jledhekt macch sapa

7.3.6

Snepuble peakumu. [lenenue u cUHTE3

saaep

7.3.7

S nepHbii peaxrop. TepmosinepHbIi
cuHre3. [IpobGneMbl UM HEPCHEKTHBbI
ANEPHONM  DHEPreTHUKU.  DKOJOTUYECKHE

ACIEKTHI S/IEPHON YIHEPIeTUKH

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
II03UTPOHA. @yH/1aMEHTAJIbHBIE

B3aUMOI€HCTBUS

7.3.9

TexHuueckne  yCTpOMCTBA:  JO3UMETP,
Kkamepa BuibcoHa, sAIepHBIM peakTop,

aToMHas 6omba

7.3.10

[Tpaktuyeckue pabotsl. HccnenoBanue
TPEKOB YacTHUI| (mo TOTOBBIM

dboTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bépnoro Heba. CosBesmusi, sipkue

3B63I[I>I, IIJIaHETHI, UX BUANMOC IBUKCHHUC

8.2

Comnueynass cucrema. llmaHeTsl 3eMHOM

TpYyIIIbI. IInaneThI-TUTaHThI n nux




CIIYTHHUKH, KApPJIHWKOBBIC IIJIAHCTHI. Manmgslie

Tesa CoJTHEYHOM CUCTEMBI

8.3

Connnie, ¢orochepa u  armocdepa.

CoitHeyHast akTHBHOCTD

8.4

Hctounuk sHeprun ComnHIa u 3BE37

8.5

3BE3Abl, HMX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETUMOCTb, PaJHuyc, TeMIlepaTypa,
170:¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJILHBIA ~ KJTAaCC — CBETUMOCTDHY.
3BE3abl  IVIABHOM  IIOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTBY IJIA

3BE3]1 MIABHOM IOCIICAOBATEILHOCTH

8.6

Baytpennee CTpOeHue 3BE3.
COBpeMeHHBIe MpCACTaBJICHUA (6]
HPOUCXOXKIEHNHU U 3Botonuu CosHIA U 3BE3N.

JTarbl )KU3HU 3BE3]

8.7

Mineunbii  Ilyre — Hama [anakruka.
CnupanbHas CTPYKTypa lanaktuku,
pacrpenenieHne 3BE31, raza M IBUIH.
ITonmoxxenne wu nBmwxkenne CoiaHoa B
lamaktuke. Ilmockas wu  cdepudeckas

noACUCTEMBI [ aJlTakTUKA

8.8

Tuner ramaktuk. PagmorasakTuku H

KBa3apbl. UEpHBIE ABIPHI B sAPax TATAKTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHol.
3akon Xa006ma. Pas0Oeranwe rajakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bompmioro B3peiBa. Mogens «ropsuen

Bcenennoii». PenmukroBoe HU3JTy4YCHHUC

8.10

MacmrabHass ~ cTpykTypa  BcenenHoid.
Mertaranaktuka. Hepeménusie mpoOieMsl

ACTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Mskumes ['.4., byxosues b.b., Corckuit H.-H.; nox
penakiueit [TapdpentreBoit H.A. AxuronepHoe o61miectBo «M3narenbcTBo
«ITpocBenieHue»

» ®usuka. 11 knacc. Mskuiues I'. 4., byxosues b.b., Hapyrun B.M.; nox
penakiueii [TapdpenTreBoii H.A. AxnnmonepHoe o01miecTBo «I3marenbcTBo

«IIpoceemenue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

dusuka. Mmxenepsl Oyaymero https://physics-engineers.ru/

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET
Buptyanbnbie 1abopatopHbie padoThI

https://content.edsoo.ru/lab/
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