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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUM K pe3yjbTaTaM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH MpeIMeTaMu. B Hell onpeenstoTcsi OCHOBHBIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThl IO roJjaM 00yUEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIIOTUM B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMH U Apyrux. M3ydenue
(U3UKH BHOCUT OCHOBHOM BKJIa/a B (POPMHUPOBAHUE ECTECTBEHHO-HAYUYHON KapTHHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS TIPU BHITIOJTHEHUN UMHU YYEOHBIX UCCIICOBAHUH.

B ocHOBY kypca pusuku 111 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benMHEH BOKPYT (¢u3snyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs NOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0 B Kypce (DM3UKU pealn3yeTcsl MPEexIe
BCEro 3a CYET OpPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOTrPAMME
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHaIleHus kaOuHera (usuku. [lpu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYyYAarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yIeseTCs PEIICHUIO0 PACUETHBIX M KaU€CTBEHHBIX 3a/1au.
[Tpu 3TOM A1 pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaKk U HUHTETrpUpYs 3HAHUS U3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOAENU IS CUTYyalMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecniedyeHn0 y4eOHOTo mporecca 0a30BbIil YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU LIENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN 0 HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUUH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxkeHne 3TUX 1enei oOecrednBaeTCsl pelIeHHeM CIEeIyIOMNX 3a7ad B

nporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

e MpuoOpEeTEeHNE CUCTEMbI 3HAaHUH 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHUH TIPUMEHATH TEOPETUYECKUE 3HAHUS Ui
oObsicCHeHUS (PHU3WYECKUX SBICHUW B TPUPOAEC U IS TPUHATHUSA
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
buznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.

COJAEPKXAHUE OBYUYEHUA
10 KITACC

Pazgea 1. ®u3uka U MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka O mnpupone. HayuHble MeTONBI NMO3HAHMS OKPYKAKOLIETO
Mupa. Ponb 3kcriepuMeHTa U TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (husmke.

MopnenupoBanue (pU3MYEeCKUX sIBICHUW W TpoueccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbl NPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢u3nku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanorosble W UUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIbIOTEPHbIE
JATYHKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexananueckoe aBmkeHHE. OTHOCHUTENHLHOCTh MEXaHWYECKOrO IBHKCHUS.
Cuctema otrcu€ra. Tpaekropus.



[lepemeriienne, CKOpPOCTh (CpeHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MATEPUATBHOW TOYKH, WX NPOECKIMU HA OCHU CHUCTEMbI KOOpJHUHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE ABWXKeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EpEMEIICHUs
MAaTEPUAIBbHON TOUYKU OT BPEMEHHU.

CBoOoHOE TasieHre. Y CKOpEHUE CBOOOIHOTO MaiCHUSI.

KpuBonnHeitHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKH MO0 OKPY>KHOCTH
C HOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIUHEWHAs! CKOPOCTb.
[lepuon u yactora oOpanieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHn4eckrue YCTPOWCTBA H MPAKTAYECKOE IMPUMEHEHHE: CIHAIOMETD,
JIBUKEHHE CHAPAJIOB, LIEITHBIE U PEMEHHBIEC MIEPEIAYU.

Jlemoncmpayuu

Mogenb cuctemsl O0TCUETA, WUIKOCTPALUS KUHEMATUUYECKUX XapaKTEPUCTUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGmronenue ABMKEeHUS Teia, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Hanpagienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3y4yeHne HEpaBHOMEPHOTO IABHKEHHUS C LIEJIBIO OINPEIEIICHUST MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY NyTSAMH, MPOUICHHBIMU TEJIOM 34
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3ydenne nBuxkeHUs Tejia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipununun  otHocutenbHOCTM  ['ammnes.  IlepBblid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuniun cynepno3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuaabHOU TOUKU. Tpernit 3akoH HproTOHA 111 MaTeprUaibHBIX TOUEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas
CKOPOCTb.

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



Tpenue. Bunpl TpeHus (mokosi, cKoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cua TpeHus: CKOJIkKEHUS U cria Tperus mokos. KoaddumumenT tpenus.
Cuiia conpOTUBIIEHHUS MPU JIBUXKEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cHuJIbl OTHOCUTEIBHO OCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOTrO TEIA.

TexHuyeckre yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JB>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrIeHNE UHEPIUU.

CpaBHEHHE MacC B3aUMOJACHCTBYIOIIUX TE.

Bropoi 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOpMaliuu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesna. Buapsl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuyenue aBmKeHUs: OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMariui.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexaHukKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnysbc cUlbl U U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa cuiibl. MOUTHOCTD CHJTBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHU
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuunanbHas SHEPTHs yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHITMaNbHAS SHEPTHs Tea BOJIMU3H MOBEPXHOCTU
3eMJIH.

[loTeHunanbHble W HENMOTEHIUANbHbIe  Cuibl.  CBsI3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXAaHUYECKOW SIHEPTUH CUCTEMBI TEJ. 3aKOH
COXPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHUWE: BOJAOMET, KONED,
IIPY>KUHHBIM UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[lepexon moTeHIIMATBHON SHEPTUH B KHHETUYECKYIO H 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomsi

N3ydyeHne aOCOIIOTHO HEYNPYroro yjapa C IOMOIIBIO JBYX OJHMHAKOBBIX
HUTSHBIX MASITHUKOB.

HccnenoBanue cBA3M paOOTHI CUJIBI C U3MEHEHHEM MEXAaHUYECKOW 3HEpPIruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU U MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS H
B3aMMOJICUCTBUS YacTULl BELIECTBA. MOJENM CTPOECHMsI Ta30B, >KHIKOCTEH U
TBEPABIX T€J U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITHX Mojeneld. Macca u
pa3Mmepsl Mosiekyl. KonnuectBo BemectBa. [TlocTtosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ n3smepenue. lllkana temmeparyp
Llenbcus.

Mopnens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACAbHOrO rasza. AOCOIOTHas TemIieparypa Kak mepa
CpelHEell KHWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEHHs vacTul raza. I[llkama
temneparyp KeneBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACAIBHOM I'a3€ ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
nzo0apa.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAalOIIME TUCKPETHOE CTPOEHHE BellecTBa, (oTorpaduu
MOJIEKYJI OpTaHUYECKUX COECTUHEHUN.

OnpIThl 10 U PYy3UN )KUAKOCTEH U ra3oB.

Monens OpOyHOBCKOTO TBUKEHHUS.

Mogens onsita llTepHa.

OneIThI, JOKa3bIBAOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJIEUCTBHSI.

Monenb, wiutocTpupyomias Ipupoay AaBlICHUS Ta3a Ha CTEHKU COCY/a.



OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUA HWJEANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMETPaMH COCTOSTHUSL Pa3pEKEHHOr0
rasa.

Tema 2. Ocnosvt mepmoOuUHAMUKU

TepMmoanHamMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuecTBo TemnoTsl u padbora. BHyTpeHHss
HEpPrus  OJAHOATOMHOIO  HWJACAJIBHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AeNIbHAS TEIJIOEMKOCTh BEIIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPEaAYE.

[Tonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumMeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh PO1IeCCOB B IPUPOIE.

TenmoBble  MamuHbl.  [IpuHOMNBI ~ AEUCTBHUS  TEIUIOBBIX  MAIIIHH.
[IpeoOpa3zoBaHus SHEpPrUM B TEMJIOBbIX MaimnHax. KodpuIHMEeHT Mose3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kodphuuMeHT MOJIE3HOTrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH »HEpruu Tejaa MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHwUsl (BUIECOIEMOHCTPAIINS).

N3meHenune BHyTpEeHHEH SHEPTUM (TeMIIepaTyphl) Teja Mpu Terionepeaayde.

OnbIT 0 a1MabaTHOMY PaCIIMPEHUIO BO3AYyXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mogenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepenue yaenpbHON TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpa3zoBanue u KoHJeHcarus. VMcrnapenue u kumneHue. AOGCONIOTHAS U
OTHOCUTEIIbHAsA BJIAXXHOCTh BO31yxa. HaceimeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUSI OT JTaBJICHHUS.



Teépnoe teno. Kpucrammmyeckue u amopdHbie Teiaa. AHU3OTPOIHS CBONUCTB
kpucrtamuioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTajuIM3anus. Y AejibHas TerioTa rmasieHusd. Cyonumanusi.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHu4ecKue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: THIPOMETP H
IICUXPOMETP, KATOPUMETP, TEXHOJIOTMH IOIYyYECHHS] COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEpPUAIIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NIAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

Habnronenue HarpeBaHus U IJIABJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOoHCTpanus KpuCcTaioB.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3mepeHne OTHOCUTENBPHOM BIIAXKHOCTH BO3AYXa.

Pa3znea 4. JaekTpoanHamMuka
Tema 1. Inexmpocmamuxa

DNeKTpU3anus Tei. DIEKTPUUECKU 3aps. JIBa BU1a SNEKTPUUECKHUX 3aPsI0B.
[IpoBOIHUKM,  HUAJIEKTPUKA W TOJYNPOBOAHUKH. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKU 3apsia.
Onektpuueckoe mone. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun
CYINEPIO3ULIAN BJICKTPUUECKUX TOoJIeH. JIMHUM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGota cun anexkrpocratudeckoro moJjs. [lorennuan. Pa3HocTs mOoTEHIIUATIOB.
[IpOBOIHUKM W AUAIEKTPUKH B JJIEKTPOCTATUUYECKOM IOJie. JludiekTpuueckas
MPOHULIAEMOCTb.

DnekTpoéMkocTh. KonaeHcaTop. DIeKTPOEMKOCTh TIIOCKOTO KOHJEHCATOpa.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHu4eckrue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopaencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTAaTHYECKAS 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TTOJIE.



3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IIJJACTUH, PACCTOSTHUAS MEXXAY HUMH U JUJICKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIECKTPUUECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BEUIECTBA.
[TocnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PaGora oamekTpmueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYILAsA CHJIA U BHYTPEHHEE COMPOTUBJIECHUWE HWCTOYHUKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpuyeckol uenu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAss  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMItepaTypbl. CBEpXIPOBOINMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX IMyYKOB.

ITonynpoBOJHUKMY. CoOcTBeHHas U IIPUMECHAs IIPOBOJIUMOCTD
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIlaBax  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAS] TUCCOLUALUSA. DIEKTPOIIU3.

DJNIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAMOCTOATEIbHBIN
pazpsaa. Monuus. [lna3zma.

TexHuyeckue yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEPMETD,
BOJITMETpP, PEOCTaT, HCTOYHMKM TOKa, OAJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN INO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CHUitbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOJHUKOB OT JIJIUHBI,
IUJIOILIA/IN TIONIEPEYHOI0 CEUYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABMXKYIIEH cuibl. KOpoTKoe 3ambIKaHHe
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIIECHUS.

3aBUCHUMOCTh COMIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUOA.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

N3ydeHne cMEmaHHOr0 COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOJBUKYIIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HabGmronenue snekrposnnsa.

MexnpeaMeTHble CBSA3H

N3yuenune kypca ¢usuku 6a30Boro ypoBHsS B 10 Kimacce OCYIIECTBISETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meoswcnpeomemnvie nonwsimusi, CBSI3aHHBIE C U3YyUYEHHUEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Tumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napaboia, runepOosia, Ux rpauku U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUUA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIO00OMEH JKMBBIX OPraHU3MOB (BUBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEINIOBBIE CBOMCTBA TBEPBIX TEJI, KUJIKOCTEH U Ta30B,
AIEKTPUYECKUE  CBOMCTBA  METAIOB,  AJEKTPOJIUTUYECKAS  JAHCCOLMALNA,
rajbBaHHKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBHXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TpPEHUST B TEXHUKE, MOJIIUIHUKUA, HCIOJIb30BAaHUWE 3aKOHA COXpaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JIBUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHUsS] COBPEMEHHBIX MAaTEpHaJIOB, B TOM YKCJIE HaHOMATepHalioB, U
HAHOTEXHOJIOTUH, DJIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYUHBIN MIPUHTED, 3JIEKTpOHArpeBaTeIbHbIC puOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA
ITocTossHHBIe MaruuThl. B3anMmoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosne. Bekrop marauTHOM MHAYKIMU. [I[puHIMN Cyneprno3uMu MarHUTHBIX TOJIEH.



Jlvann MarHuTHOM WMHAYKUMU. KapTuHa JNMHUM MAarHWTHOM HWHIAYKLIHMM I10JIS
MMOCTOSIHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWHUN WHIYKUWAH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoielicTBue NpoBOJHUKOB €
TOKOM.

Cunia Amniepa, €€ MOIyJib U HalpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBJlICHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe »leKTpUYECKOE ToJie. ODJIEKTPOJBIXKYILAs CUJIa HHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBLHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh. fIBJIE€HHME CAMOMHIAYKIWU. OJICKTPOABWIKYILIAS  CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYyKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TIOJIEM.

JIvHUY MHIYKUIMKA MAarHUTHOTO TIOJISL.

B3aumoperncTBre 1ByX NPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBre cumnbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3y4yeHne MarHuTHOTO MOJIsl KATYKH C TOKOM.

HccnenoBanne AeUCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKIUH.

Pa3nea 5. KoJsie0anus m BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apmonnueckue xonebanus. I[lepuoxa, wacrora, ammumryaa u (aza kojaeOaHU.
[Ipy>XMHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCATBHOM KOJICOATEIIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHBIMU KoJieOaHusiMu. dopmyna Tomcona. 3akoH coxpaHEeHUs
HHEPTUU B UJICATHBHOM KOJIeOaTEIbHOM KOHTYDE.

[IpeacraBienne o 3aryxaroumx KojieOaHusX. BbIHYKI€HHbIE MEXaHUYECKHE
koseOanusi. Pezonanc. BeiHyKAeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUSI.

[lepemennpiii  TOK. CHUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: SIICKTPUUECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKU MAsITHUK).

Hablmroienne 3atyxaromux KojJeOaHuH.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJIEOAHU.

HaGnronenue pezoHanca.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuunorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCNEenOBaTEIbHOM COEIMHEHHHM pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUTUHBI HUTH U MacChl Tpy3a.

HccnenoBanre mepeMEeHHOTO TOKA B LIEMU U3 TTOCIIE0BATENbHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIlIK! U Pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE B0JIHbL



MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TOPOJOJIBHBIE BOJHBI.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHUA. Paqnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHu4ecKue yYCTpPOMCTBA M IPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPAHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpakeHus U NpeioMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6nronenue narepdepeHunu u guppakiud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW HU
4acTOTOM KOJieOaHUM.

HccenenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIICHUE,
noJisipu3anus, IMppakuus, THTEpPEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
OJHOPOJHOM cpene. JIyu cBera. TOUEYHBIM HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MMOKA3aTelNb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbpIl yrojl IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceera. CrnoxHblil coctaB Oenoro cseta. LBer.

Cobwuparomniye 1 paccerBarolye TuH3bl. ToHkas 1uH3a. DoKyCcHOE paccTosiHEe
U ONTHYECKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX |
pacceuBarolmux JnH3ax. PopMysa TOHKOU JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.



BonnoBass ontmka. Wurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBusi HaOMOMEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTHUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyecknue yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONIMHEWHOE pPACHpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIIEHUE CBETA.
OnTrueckue npuOOpHI.

[TonHOE BHYyTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Habmronenune natepdepeHinm cBera.

Hab6monenune nudpakium ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yenue ciekTpa ¢ MOMOIIbIO IPU3MBI.

[Tomyyenue ciekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKU.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHune noka3aress npesioMJICHUs CTeKIIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

[ paHuIBI IPUMEHUMOCTH KJIACCUUECKON MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTHh MOAYJIA CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTHUIBI.

CBs13b Macchl ¢ SHEPrUel U UMITYJbCOM PENSTUBUCTCKONW YaCTHUIIBI. DHEPTHUS
ITOKOS.

Pazgen 7. KBanToBasi gpusuka
Tema 1. Inemenmol K6aHMoOBOU ONMUKU



®otonbl. opmya [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPruUs
U UMITYJIbC (JOTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onpitel A. I'. CToseroBa. 3aKOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiay
dbotoaddexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO (POTOIPPEKTA.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHUM Ha JIpyroil. Buiel
criekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJIOPO/IA.

BousiHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGmronenue TMHEHYaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

Habnrogenue TMHeHyaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
manyuyenus.  CpoiictBa  anbpa-, Oera-, ramMMma-uziaydeHus.  BrausHue
PaIMOaKTUBHOCTHU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tomnsl.



Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacmaa. [amma-
U3ITy4eHHEe. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SaepHbie cuibl. JledekT Macch spa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOieMbl U MEPCHIEKTHUBEI
AJIEPHOM SHEPTETUKHU. JKOJOTMYECKHUE aCTIEKThI AIEPHON SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE NO3UTPOHA.

MeTobl HaOJIIOIEHUS M PETHCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanpHbIe B3aUMOAecTBYs. EAMHCTBO (M3HYECKOM KapTHHBI MUpA.

TexHn4ecKue yCTpOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: JO3UMETp, KaMepa
BunbcoHa, siaepHsblif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

CuéTyrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pazgen 8. JiieMeHTHI ACTPOHOMHUM M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIEKTPAJIbHBIM KJIacC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee CcTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHLIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpmoro B3psiBa. PEnMukTOBOE M3TydEHHUE.

Macirabnast ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Yyenuueckue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MIPUJIOKEHUH TSI OTIPE/IeSICHUs] TI0JIOKEHUsSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOJIYIIAPUS U IPKUE 3BE3/bI.

Habmonenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.



O0o01marmee NOBTOPpeHUe

Ponp ¢u3ukm u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTUYECKOM,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpA, pOJib (U3UUECKONW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce ocyliecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
Oumonoruu, XUMHUH, reorpadu U TEXHOJIOTHH.

Mescnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YUYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumoresa, (Quanyeckas BeTUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pemIeHHWE CHCTEMBl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl U MX MPOCKIUH HAa OCH KOOPAMHAT, CIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYTOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u 00bEma Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM MpuUpoOJiE, KoJjieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPIbIX
TEJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUNYECKON PEETKU, CIEKTPATIbHBIN aHAHN3.

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeus: JHUHUM DBJEKTpONEpEeAad, TEHEpaTop MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, NMPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.

IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUSA IPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus (0a30BbIi YPOBEHB) JOJKHO OOECTICUUTHh JOCTHKEHUE CIIEHYIOIINUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI



JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO npenMera «Dusmka» TOKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIUXCA PYKOBOJCTBOBATHCS
chOpMHPOBAHHOW BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIHLHOU JESITELHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEUYETIOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX TIPaKIAHCKOIO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alluy;

YMEHHE B3aMO/ICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKOMN TPaKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYasi SCTETUKY HayYHOTO TBOPUYECTBA,
MpUCYLIEro (PU3NYECKO HAyKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K Pa3InuHbIM cdepaMm npodecCHOHANbHON AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOD
Oyyuieit mpodeccun U peaTu30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA TPOTSHKEHUN BCEH JKU3HU,

6) 3K0JIOrHYecKOro BOCIIMTAHUS

c(hOPMHPOBAHHOCTh JKOJOTUUECKOW KYyJIbTYPhl, OCO3HAHHE TJIOOATHHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOIeMm;



IJIAHUPOBAHKUE U OCYIIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH Cpelle HA OCHOBE
3HaHUS LEJIEW YCTOMYMBOIO Pa3BUTHsI YEIIOBEUECTBA,;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSA (PU3NUECKON HAYKHU;

OCO3HAaHHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IMPOILECCE
U3y4yeHUs! GU3HKHU OCYIIECTBIISThH MPOEKTHYIO U UCCIEA0BATENbCKYIO ACSITEIIbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1oruyecKkue 1eMcTBUA:
CaMOCTOSITENILHO  (OpPMYyJIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccmaTpuBath €€ BCECTOPOHHE;
OTIPENETATh ILENU JEATEIbHOCTH, 3a/aBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M NIPOTHUBOpPEYMsT B  paccMaTpUBaEMBbIX
(U3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUJIAH PEIICHHS MPOOJEMBbl C Y4ETOM aHAIA3a MMEIOIIHUXCS
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITETbHOCTH;
KOOPAMHHUPOBATH U BBIMOJIHATH paOOTY B YCIOBHUSIX PEAILHOT0, BUPTYaJIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIeM.
ba3oBble uccienoBarejbcKue 1eMCTBUA:
BJa/IeTh HAYYHOM TEPMHMHOJOIHEH, KIIOUYEBBIMU MOHATHSAMU W METOJaMHU
bu3nYecKoil HayKH;
BJIAJETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM ESITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (PU3UYECKOTO COJACP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;
BJIAJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalliY, MPEeoOpa30OBaHUI0 W TPHUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYalMSIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;



BBISIBJISITh TMPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3a/aauy,
BBIIBUTATh TUIOTE3Y €€ PelIeHus, HAXOUTh apTyMEHTHI JJIs TOKa3aTeIbCTBA CBOMX
YTBEPKACHUIM, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7aud  pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTeIbHOU
JESTEIIbHOCTH, B TOM YUCJIE IIPU U3YUEHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA MO (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEICSATCIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE albTEPHATUBHBIC PELICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH TMOJIy4eHUs MHPOpPMAIUU (PU3UUIECKOTO COMEpKaHUs M3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATH IOWCK, aHaJH3,
CUCTEMATU3alUI0 U HHTEPIPETALNI0 MHPOPMALMU pPa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLIEHWBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTMH B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHbIX (opMarax c
y4€TOM Ha3zHaYeHUsI HTHPOPMALIUHU U LEIEBON ayAUTOPHUHU, BHIOMPAsi ONTUMAIIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yalU3alllu.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

OCYIIECTBIATH OOIICHNUE HA YpoKaX (PU3HKH U BO BHEYPOUHO JIeATEIbHOCTH;

pacrno3HaBaThb MPEANOCHUIKM  KOH(IMKTHBIX CHUTyallMd M cMsr4artb
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIararb CBOK TOYKY 3PEHHSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCIOJIb30BAaTh NPEUMYILECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEHUCTBUH € Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;



MPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OPraHW30BbIBaTb U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenensiTh pojid C Y4€TOM MHEHHM YYacTHUKOB, OOCYXJaTh pe3yJbTaTbhl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT MO pa3paboTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLECHUBATh HAEU C TO3UIUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUA
Camoopranuzamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NI€ATEIbHOCTh B 00JAacTH
(U3MKM W acCTPOHOMHUH, BBISBIIATH MPOOJEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PEIICHHS PACUETHBIX M KAaYECTBEHHBIX
3aj]1a4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JieNlaTh OCO3HAHHBIM BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3pYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peQueKCMH Kak  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUI;

UCITIOJIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTrO
pelieHus;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYrMX I[P AaHAJINU3E€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPU aHAINU3E pe3yJIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce moCcTmKeHUS THYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMMBI 110
dbusuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIIEHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo A
c(OpPMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATHHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAILHOU CepHl,
OBITh YBEPEHHBIM B ce0e;

caMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIIOCOOHOCTh aJalnTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TSI U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh YMOIIMOHATIBLHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHL.

IHNPEAMETHBIE PE3YJIBTATHI

K koniy o0yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B TPAKTUYECKOM JIESITECIIBHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKHX MOJIEIeH:
MaTepHuaibHas TOYKa, MHEPIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
UJICANIBHBIN Ta3, MOJEIIN CTPOCHUS Tra30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacno3HaBaTh (PU3NUYECKUE SBJICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOIMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TAJIeHUE TeJ, JBH)KCHHUE MO OKPY>KHOCTH, UHEPIIHS, B3aUMOJICHCTBUE
ten, auddys3us, 6pOyHOBCKOE JIBUKEHUE, CTPOCHUE KUIAKOCTEH U TBEPIBIX TEll,
U3MEeHeHHe o0BhEMa Tel MpU HarpeBaHUU (OXJIKIECHUU), TEIUIOBOE PaBHOBECHE,
WCIIApEHHE, KOHJICHCALMS, IUIABJIICHUE, KPUCTAIIM3AlUs, KUIICHHE, BIAXXHOCTb



BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMO/JICHCTBUE 3apsJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrus, MOTECHIUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTa, MeXaHWYECKasi MOIINHOCThb;, MPH ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYeCKul CMBICI HCIOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYCHUS W €JIUHUIIBI,
HaXOoJUTh (OPMYJIbl, CBSA3BIBAIOUIUE JTAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJTMYMHAMU;

OMHUCHIBATh H3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIIONIB3ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSSI DHEprusi, pabora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
o00O3Ha4YeHUsT U EIUHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYMHAM;

OMUCHIBATh U3YUYEHHBIE ANEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIONB3Ys (HU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsi,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTECHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUN CMBICI HCIOIb3YyEMBIX
BEIIMYMH, MX OOO3HAUECHMS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTAHHYI0 (PU3UYECKYIO BETUYUHY C APYTUMHU BETUYMHAMM,

aHaJIM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3nUecKue
3aKOHBI U MPUHILMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMIIYJIbCa,
MPUHLNIN CYNEPHO3ULIUA CHJI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEN KMHETUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHCHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE MMPUHIIUIIBI JCHCTBUS MAIlIMH, MPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3nuyaTh YCIOBHS MX O€30MaCHOTO MCIOIL30BAHUS B MOBCEIHEBHON
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM



dbopmynupoBath npodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PY10BaHMsI, IPOBOAUTD OTBIT U (POPMYIINPOBATH
BBIBO/IBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U MCIOJb30BaThb W3BECTHHIE
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMIPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(uKCcHpOBaTh PE3yJIbTAThl OJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BETUYHH B BUJIE
TaOJIUI ¥ TpaUKOB, 1€1aTh BEIBOIBI 110 PE3yJIbTaTaM UCCIIEI0BAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIepUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemiath pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJ1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIe NIl €€ pEelIeHHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEAIBLHOCTH
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKOI BEINUNHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIIOJIb30BaTh IIPU PELICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYpUPOBAaHHUS, MHTEPIIPETALMN U TPECTaBICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOM HMH(GOPMALMK, TOJYYEHHOW W3 pa3InYHBIX
MCTOYHHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOTYyYaeMYI0 HH(pOpMALUIO;

IPUBOJIUTH PUMEPHI BKJIaJ1a POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPY KAIOILEr0 MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHI;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUZHUKE B MOBCETHEBHOU MKU3HU ISl
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAKOIIEH Cpeie;

paboTatb B TpyINIe C BBHIIOJHEHUEM pPa3JUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATH PadOTy TPYIIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, a€KBAaTHO OLIEHUBAThH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccMaTpUBaeMON IPOOIIEMBI.

K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoi KapTUHBI MUPA,

YUUTBIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MO/Ieei:
TOYEYHBIN AJIEKTPUUYECKUM 3apsij, TyY CBETA, TOUYECUHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpH penieHUuH (PU3NIecKux
3a/1ay;

pacrno3HaBaTh (puU3MUECKUE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MAarHUTOB, JJICKTPOMATHUTHAS WHAYKLHS, JIEUCTBUE MArHUTHOTO TIOJNS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, IPSIMOJIMHENHOE pPACIPOCTPAHEHUE CBETA, OTPAXEHUE, IPEIOMIICHHUE,
untepdepennusi, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dbotoanexTpudeckuii 3Pdext (hoToaddhexT), CBEeTOBOE AaBlE€HNUE, BOSHUKHOBEHUE
JMHENYATOro CIIEKTpa aroMa BOJOPOJIa, €CTECTBEHHAasd MW MCKYCCTBEHHasd
PaauOaKTUBHOCTB;

ONKCHIBATh W3YYCHHBIC CBONCTBA BEIIECTBA (DJICKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3IUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3Ys (PU3HMUYECKUE BEIUYUHBIL:
DIEKTPUYECKUN 3apsiji, CWJIA TOKA, JJICKTPUUYECKOE HAIPSIKEHUE, DIEKTPUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrUsl SJICKTPUYECKOr0 W MArHUTHOrO TMOJIEW, MEPUOJ] W YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Mpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONHUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKHIMA
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
(dhopMyJIbl, CBSA3BIBAIOIIME TAHHYIO (PU3NUECKYI0 BETUYUHY C IPYTUMU BEJIMUYNHAMM;

ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBIICHUS W MPOILECCHI, HCMOJIb3Ys
bu3nUeckue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJT MOTypacaga, SHEPTUS CBA3U
aTOMHBIX SI7Iep, TpPU OMHUCAHUM TIPABUIBHO TPAKTOBATh (U3UYECKUN CMBICI
UCIIOJB3YEMbBIX BEJIMYUH, UX OO0O3HAYCHHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIaHHYI0 (U3UYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI

aHAM3UPOBATh (PU3UUYECKHE TMPOIECCHl U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHbI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJUIeIbHOTO



COCIMHEHNs IPOBOJHUKOB, 3aKOH J[xoyisa—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHUH, 3aKOH MPSMOJMHEINHOTO pacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoTodddekrTa,
3aKOH COXPAHEHUS] DHEPruH, 3aKOH COXPAHECHHsSI MMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MAacCOBOI0 4YMclia, MocTynatkl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTEeMAaTU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIlbl, OOJIACTH)
MPUMEHUMOCTH;

OTIPEENISATh HAMIPaBJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, CuJibl AMriepa u cuibl JlopeHna;

CTPOUTh W OIMCHIBaTh H300paKEHUE, CO37aBaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IPOLIECCOB C HCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHUI: NpU 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOT0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OIBIT U (POPMYITHPOBATH
BBIBO/IBI,

OCYILIECTBIISAThH NMPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIONb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIB30BAHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh pPE3yJIbTaTbhl
MOJIYYCHHONW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUI] U TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pe3yJibTaTaM MCCIEIOBaHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (Pr3MUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a9U
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIe NIl €€ pEelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKOI BEJINUNHBI;

pelaTh KaueCTBEHHBIC 3a7au: BRICTPAUBATh JJOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY pPACCYXKICHUN C OMOpOM Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3uYeCKHE IBIICHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYpUPOBAaHHUS, UHTEPIIPETALUN U TPECTaBICHUS



y4eOHOW ¥ Hay4HO-TIOMyJApHOW WH(GOpPMAIMKU, TMOJYYCHHON W3 pa3INyYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(OPMAIIHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAallMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MaCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYIKAIOIIET0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
obOecnieueHus: OE30MACHOCTH IpPH OOpalleHUH ¢ NpuOOpaMHU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO pacCHpelesiTh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIIEHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DneMEeHTHl KBAaHTOBOM ONTHKHU 6 bubmorexa HOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97¢c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Etilf;:lll//lr?:;(szgroullif4lc97c
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoxka Koutpoabnble IIpakTuyeckue
n/n Bcero H3yuyeHusi  oOpa3oBaTesibHbIE

padoThI padoThI
pecypchl

®dusrka — HayKka 0 IPUPOJIC.

1 Hayunsie MeT(})] bl HO?I,)H;HIfﬂ 1 bubmorexa HOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmmoteka IIOK
neuxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpPHOE ITPSAMONIMHEHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MPSMOTUHENHOE 1 bubmuorexa [IOK
JIBHKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoiHOe majieHne. Y CKopeHue 1 bubmmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe IBUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa [TOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

8 lNanunes. MuepunalibHbIE CUCTEMBI
p Hv https://m.edsoo.ru/ffOc3be8
otcyeTta. [lepBbiii 3akon HproToHa
Macca tena. Cuia. Ilpunnun
9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa ai1st MaTepuanbHON TOYKH
Tpetuii 3akoH HeroToHa niis bubnnorexa [JOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMHudeckas bubmmorexa [IOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent

13 TpeHust. Cuiia COpOTUBIICHUS TPU bubmuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTtensHoOe U BpamareabHOe

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPIOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepPUAIIbHBIX TOYEK. bubnmnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHKCHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas sHeprus

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MatepHuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYECKON SHEPTHH

17

[TorennmansHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
e OPMHUPOBAHHOM MPY>KUHBL.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

IToreHnmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«WccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHNEM MEeXaHHUECKOM
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas pabora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4b74

21

22

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE JBUKEHUE.

Hudbdysus

XapakTtep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEH
1 TBEPJIBIX TEI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



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

23

Macca monekyn. Konnuectso
BemlecTBa. [locrosuHas ABoraipo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJl. Y paBHEHHUE
MenpeneeBa-Knaneiipona

bub6nmoreka IIOK
https://m.edsoo.ru/ffOc4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbHOM ra3c u
ux Fpa(l)I/ILIeCKOG NpeaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
criocoOn! €€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrUsi OJHOATOMHOI'O UJEATBHOTO
rasa

Buas! Tennonepenaun

VY nenbHas TEIUIOEMKOCTE BEIIECTBA.
KonunuecTBo TemioTs! npu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka IIOK

33
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTiMoCTh MpOIeccoB B
34 npupojie. Bropoii 3akoH bubmorexa LOK
pupode. HTop https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYEeCKHEe TPOOIECMbI
TETUIOIHEPTETHKH
O06o0marmuil ypox
38 «Momnekys HaZI?bI/I?,I/IKa OcHoOBBI bubmorexa LOK
Yp ’ https://m.edso0.ru/ff0c6938
TEPMOJTUHAMHUKH
KonTponbHas padbora no teme
39 «Monexynsprast pusuka. OCHOBBI bubmmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3Ayxa. HackllieHHbIH Bubmmorexa [IOK
AY%a: - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
P o P bubnuotexa [JOK
42 CBOMCTB KpucTaioB. JKujakue

Kkpuctayisl. CoBpeMEHHbIE
MaTepuabl

https://m.edso0.ru/ffOc65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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[laBnenue n KpUCTaIM3ALIMSL.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 % §
PABHEHHUE TCITOBOTO basarca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tell. DINeKTPUISCKUi
45 3apsia. JIBa BUJIa DIEKTPUIECKUX bubmmorexa [JOK
P a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI HHOBO HIfKI/I SagH Bubmiorexa OK
yHpoBoaL ’ https://m.edsoo.ru/ffOc6bcc
COXPAHCHHUS IJICKTPUUYECKOTO 3apsiia
BzaumoperictBue 3apsioB. 3aKoH
47 Kymona. TouedHnIl di1eKTpUdeCcKuil bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. [Torennuan. PasHocTb bubnmorexa HOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIAAIIOB
I[TpOBOIHUKH U TAIEKTPUKHA B
50 3J'IpeKT OCTaTI/IqeiKOM noljie bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JuanexkTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa [O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
armapara, CTpyMHOr0 IIpHHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3azeMIIeHHE SIIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
yJacTKa Ienu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOJTHUKOB. JIaGopaTropHas
paborta «M3yueHnue cMenanHoro
COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB AMEKTPUIECKOTO
ToKa. 3akoH Jlxoymnsa-Jlenuna

3akoH OMa AJid MOTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne D/1C ncrounuka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c74f0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

ONEeKTpOHHas IPOBOAUMOCTD
TBEPABIX METAJIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.

60 .
CBoiiCTBa 2JIEKTPOHHBIX ITYYKOB
[TorynpoBoIHUKH, UX COOCTBEHHAs

61 Y MIPUMECHas MPOBOJIUMOCTb. bubnmnoreka HOK
CaoiicTBa p—N-nepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBoHUKOBBIE TIPUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

62 paciuiaBax 3J€KTPOJIUTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamMocTosTenbHBIN U bubmmnoreka HOK
HECaMOCTOSATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O06o0maromuii ypok bubnuotexa [JOK
«DIIEKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTpomnpHas pabota mo Teme
«2nextpocraruka. [TocToSHHBIN bubmmnorexa [JOK

66 .
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepsHbiit ypok. KonTponbHast bubmuotexa [JOK

pabota o Teme "DneKkTpoguHaMuKa"

https://m.edsoo.ru/ff0c8c56



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

PesepBHeIit ypok. O0o0maromnmmii bubmmoreka [JOK
68 1 )
ypok no teMam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoakueie — Ipaxruecikue fI[:yT:eHI/Iﬂ ng[?al;(()::fenbﬂme
padoThI padoThI pecypen
[TocTosITHHBIE MATHUTHI U X

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yueHue

3 MarHIETHolso noiﬂ KaTy'IHKI/IyC 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnnorexka [JOK
«Hccnenosanue neucTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apSKEHHYIO 1 bubnnorexka [JOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DJIEKTpOMAarHuTHasl MHIYKLHS. 1

IToTok BEKTOpa MarHUTHOMN



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

unaykuud. DJ1C uaaykiun. 3akoH
3JICKTPOMArHUTHOW WHIYKITUN
®dapanes

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AIIEKTPOMAarHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok « MarHutTHoe
noJie. DNeKTpOMarHuTHast
I/IHJIYKIII/H[»

KonTpomnpHas pabota mo Teme
«MaramTHOE II0JI€.
BHGKTpOMaFHI/ITHafI HUHAYKIOUSD

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcab82

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

bubnmnoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH
Heproa MajbiX KojieOaHui rpy3a Ha
HHUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIit KOHTYD.
CB00OOIHBIC AIEKTPOMATHUTHBIE
KOJIcOaHHS B MICATHbHOM
KoJicOaTeIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHHUCCKUMH U
SJICKTPOMAarHuTHBIMH KOJIe0aHUsIMU

®opmyina Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0JIeOaTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusx. BeIHyX/1eHHbIE
MeXaHUUYECKUE KojaeOaHMsl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbbh86

17

[IepeMeHHBIH TOK.
CunycouanbHbIA TEPEMEHHBIN TOK.
MomHOCTh IEPEMEHHOI0 TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

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

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

Y CTpolcTBO M TPAaKTHUECKOE
MPUMEHEHHUE AIIEKTPUIECKOTO

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepe1ad

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOICTBE NIEKTPOIHEPIUU.

20 Kynbrypa ucnons3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3ZHU
MexaHuueckre BOJIHBI, YCIOBUS

acrpoctpaneHnus. [lepuon.
21 FC):KOPPOCTII;ppaCHpOCTpaI})ICHHH u bubamorexa LOK
https://m.edsoo.ru/ff0cca54

JUtMHa BOJIHBL. 1lonepeunsie n
MIPOJIOTILHBIEC BOJIHBI

29 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnnoreka [JOK
3ByKa. BeicoTa ToHna. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNIEKTPOMarHUTHbIE BOJIHBI, UX

23 cBoiicTBa U ckopocts. [Ilkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 tTeneBuaeHus. Pazsurue cpencts
cBs3u. Paguonokanus

o5 KonTponbhas pabota «Konedanus u bubnnorexka [JOK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpOCTpaHEHHE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOUHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpakeHue cBeTa. 3aKOHbI

27 oTpaxkenus ceera. [loctpoeHnue bubmmorexa [JOK
= https://m.edsoo.ru/ffOcd4e0
n300pakeHHH B IUIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
08 BHYTpPEHHEE OTPA’KEHUE. bubmumoreka [IOK
[IpenenbHbIi yrosa noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPaXKEHUs
29 JlabopaTtopHas pabota «3mepenue bubnnoreka [JOK
MOKa3aTelisi IPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B inH3e. DopMyIia TOHKOW JTMH3BI. bubmmorexa [JOK
https://m.edsoo.ru/ffOcddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnas pabota
31 «HMccnenoBanne CBOMCTB
n300pa’keHNH B JTMH3aX»
Hucniepcust cBera. CI0XKHBII cOCTaB
32 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroneHue nucnepcuu
CBETa»
33 Wurepdepenuus creta. Judpaxnus bubnuorexa [IOK
ceta. [ludpaxnuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
Ilonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCJIOBUS UX 0€3011acHOro
IPUMEHEHUS
36 ['panunbl TPUMEHUMOCTH bubnnoreka [HOK

KJIACCHYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTynartel cienuanbHOU TEOPUU

OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmorexa LIOK

AHOBP ] g https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
DHeprus U UMIYJIbC

38 pEeNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAaCCBhI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KonTponbhas pabota «OnTuka.

39 OCHOBBI CIEIUATIBHON TE€OpUU bubmmorexa LIOK

1 P https://m.edso0.ru/ffOcf6f0
OTHOCUTEIIbHOCTH»

40 ®oronbl. Popmyia [1nanka. bubnnorexa [HJOK
OHeprus U uMIysbc GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEI0BaHNE Bu6 110K

nonnoTexa

41 .0 A.T.
orodpdexta. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE

42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmorexa LIOK

s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuia» porodddexra
HaBnenue cera. OnwiTh [1. H.
43 Jlebenera. Xumuueckoe JelicTBHE bubmorexa LIOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTaa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
CoJTHEYHas OaTapesi, CBETOUO/T



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Perenne 3aga4 1mo reMe «IJIEMEHTHI

bubmuoreka [JOK

4 KBaHTOBOM ONTHUKN https://m.edso0.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pezepdopna o paccesauro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas mojens atoma
bu6mmoreka [IOK

41 Hocrynatst bopa https://m.edsoo.ru/ffOdOafa
Wznyuenue u nornouieHue GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS dHEPTrUH Ha Apyroi. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonnoBble cBoiicTBa yactuil. BonHbI
ne bpoia. KopnyckynsipHo- bubnnoreka [JOK

49 .

BOJTHOBOM yanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITy4YCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnmnorexa [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3nydyeHus. Bausaue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anba-pacna. bubnnorexka [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. I'aMma-nu3nyyenue

53 DOHeprus CBsSI3U HYKJIOHOB B SITPE. bubnnoreka [HOK

S nepHbie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DynaameHTaIbHbIC
B3auMoercTBusA. EnnHCTBO
(U3UYECKON KapTHUHBI MUPAY

Bup 3Bé3nnoro neda. Co3sesnus,
SIpKHE 3BE3/IbI, TUTAHETBI, UX
BuauMoe asrkenne. CojiHeuHas
cHCcTEMA

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

56

Comane. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHila U 3BE3]1

57

3BE31BI, NX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
ctpoenue 38&3/1. COBpeMEeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUH H
spomronru CoHIIA U 3BE3

58

Muneunsiii [IyTe — Hama
I"amakTuka. [lonoxenue u nBUXEHUE
Connua B I'amaktuke. ['amakTuky.
YEpHbIe ABIPHI B s/Ipax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bospiioro B3peiBa.



https://m.edsoo.ru/ff0d0e38

PenukroBoe uznyueHue.
MeTaranakTuka

60

61

Hepemennsie npo0iaembl
aCTPOHOMUHU

KoHnTtposbHas pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o6maromuii ypok. Pois ¢pusnku
1 aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax esaTeIbHOCTH
YyeJjioBeKa

63

O06o6maromuii ypok. Pons u Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matromuii ypok. Posb
¢buznyeckoil Teopuu B
(bopMHpOBaHUY MPEICTABICHUI O
¢du3nyeckoil kapTHHE MUpa

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIC

66

PeszepBHBIil ypok. MarautHoOe 1osie.
DIIEKTpOMarHuTHasl MHIYKIUS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCUTEJILHOCTHU
Pesepurniii ypok. KBanToBasa ¢pu3uxka.
68 3JI€1\I/I)€HTBI};I::T OHOMMHU U ’ 1 Bubmorexa ITOK
p https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Msxummes ['.51. ®usnka: yue6. ais 10 k1. 06meodp. yup. bazoserit u mpod. yp.
—M.: [IpocBewenue.
Msxumies ['.51. ®usnka: yaed. ais 11 k. 06meoop. yup. bazossrit u ipod. yp.
—M.: [IpocBewenue.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Msxkumes I'.51. ®uszuka: yueb. qis 10 k1. o61eo0p. yup. ba3ossriit u mpod. yp.
—M..: IIpocBemieHue.
Msikuies .51, ®uszuka: yueb. qis 11 k1. o61ieodp. yup. bazoseiit u ipod. yp.

—M..: IIpocBeieHue
http://class-fizik.ru/v10.html

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
bubnuoreka L{OK https://m.edsoo.ru/
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