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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOr0 ypoBHSI Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUU TIpernojiaBaHusl yuyeOHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOydaromuxcs 10—-11 kiraccoB npu 00yuenun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh pEATH3aLUU MEXIPEAMETHBIX CBA3EH (U3UKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM 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 HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBIICHHWM, HM3y4aeMbIX XHUMHEH, OUOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOOOpa3HbIX TEXHOJIOTHUN B cpepe SHEPreTUKHU, TPAHCIIOPTAa, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MAaTEpHaJOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3yuyenue
(U3UKH BHOCUT OCHOBHOM BKJIa/a B (POPMHUPOBAHUE ECTECTBEHHO-HAYUYHON KapTHHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MIO3HAHUS TIPU BHITIOJTHEHUN UMHU YUY€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca Gpu3nku 11l ypOBHS CPEHETO O0IIeT0 00pa30BaHMS MOJIOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zAesioB (PM3UKHU, BKIIOUAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

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

Hoes npuxnaonot nanpasnennocmu. Kypc GU3MKu npemnonaraet 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 OOCYXKIEHUS
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 (PU3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIISIETCS yYaCTHUKaMU 00pa30BaTeNbHOrO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYyYAarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB TI0 MTPOBEPKE MPEITI0KEHHBIX 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 |
3aKOHOMEpPHOCTH KaK M3 OIHOr0 paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOACNU IS CUTyalluu MPaAKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOvHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOHMHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIMIOHHOE 000pY/I0BaHHE.

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, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
1abopaTopHOTO O00OPYZAOBAHUS JOJDKHBI OBITH TOCTPOCHBI Ha 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 OOYYarOIMIMXCS 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 HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHHUs OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUUH OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
(bu3nyeCKUX 3HAaHUM U HAYYHBIX J1I0Ka3aTEIbCTB;

o (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHI.

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 MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PM3UKY M DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATHh TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMHOCOOOB pELIECHUS pa3IUYHbIX 3a]a4 C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIMSHUS HA OKPYKAIOILYIO
cpeny;

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

e CO3JIaHHE YCJIIOBHM JJIsi Pa3BUTHUsSI YMEHHUI MPOEKTHO-UCCIIEI0BATENBCKOM,
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 mporpamMMe 1O (QU3MKE NEpeYeHb JIabOpaTOpPHBIX U
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BBIOOP
poBeNEeHUsT J1a0OpaTOpPHBIX pPAbOT M OMNBITOB C YYETOM HHIWMBHYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUA

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrOo
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpPEaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMEeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTeprualibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JTUHEWHAs! CKOPOCTb.
[lepuon u yactota obpainieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagienne cKopocTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmnes. IlepBbld  3akoH  HproToHa.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprio3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MaTepranbHbBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MNPUMEHECHUE: MOALIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HegsecomocTe. Bec Tena npu yCKOPEHHOM MTOIbEME U TIAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPrus YIPYro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aUMOJECHCTBUS 4YacTULl BellecTBAa. MoJaenu CTpPOEHHUsI Tra30B, KXUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH lanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwITHI, AOKa3bIBAIOIIAE TUCKPETHOE CTPOEHWE BemiecTBa, QoTtorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3yUYCHHUE. Y IeJIbHAsI TEeIUIOEMKOCTh BEIllECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIWHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh PO1IECCOB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHu4ecKkue yCTpoWcTBAa H NPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnbIT N0 a1nabaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii akcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HackllieHHbI map. YaelbHas TemioTra
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTaJUIM3anus. Y ienbHast Teriora miasineHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habroienue HarpeBaHust U MJIaBJI€HUs KPUCTAITIMUYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHre 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzanus Ten. JIEKTPUUECKUil 3apsa. J[Ba BUIa 3JIEKTPUUECKUX 3aPSAI0B.
[IpoBOHUKM,  JMAAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll 2NEKTpUUECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  IIpuHuumn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W JUAJEKTPUKUA B BJIEKTPOCTATHYECKOM Tose. [[udnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DIEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDIEKTPHUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padonul

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsxenune. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHWE HCTOYHHMKA TOKA.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuueckon 1enu. KopoTkoe 3aMmbikaHue.

OnexkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKUil TOK B BakyyMme. CBOICTBA AJIEKTPOHHBIX ITyYKOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTUYECKAS JUCCOUUALMS. DIIEKTPOJIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ NPOBOJUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qpuamueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napa6ona, runep0oiia, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayr, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJIEKTPOJIUTUYECKAss  JUCCOLMALINS,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JAPYrHE), JBUraTreib BHYTPEHHEIO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII IIPUHTED, ANEKTPOHArPEBATEIbHbBIC npuOopHI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWH. [[pHHIMD Cyneprno3niny MarHUTHBIX MOJIEN.
Jluvann MarHuTHOM WHAYKIMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKLIHWM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHMH
MAarHUTHOTO TOJI JUIMHHOTO MPSMOrO IPOBOJHHMKA M 3aMKHYTOIO KOJIBLEBOIO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIMU. [lOTOK BeKTOpa MarHUTHOM
WHAYKUUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. DJIEKTPOJABIKYINAS CUla WHIYKIUU B
MIPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJIHOM MAarHUTHOM TOJI€.

[IpaBuiio Jlenna.

NHOyKTUBHOCTb.  SIBIIGHME CAMOMHIAYKUWW. OJEKTPOABMXKYILNAS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH1ia Ha NOHBI JJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, yactora, amrumryga u ($aza KoieOaHUU.
[IpyKHHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHUYECKUMU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHYX/I€HHBIEC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
DHEPIruM. DKOJIOTUYECKHE PUCKU TMPHU MPOU3BOJCTBE AIEKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJaeOATENbHONM CUCTEMBI (MPYKUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUS OT BPEMEHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MaJbIX KoieOaHUi rpy3a HAa HUTH OT
JUIMHBI HUTU ¥ Macchl rpy3a.

HccenenoBanue EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHol BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBHIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u qudpakiiud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. I[IpsMonuHelHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll Yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparoriue u paccenBaroiue JUH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U OoNTHYeCKas cuia TOHKOW JuH3bI. [locTpoeHue n3o0paxeHuid B COOUPAIONINX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB U MUHUMYMOB B HMHTEP(EPEHIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue mpruodopkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moesb CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenne natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 PU3MBI.

[Tomydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul

N3mepeHne nokasaress npesioMJIEHNs CTEKIIA.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHUAJIBbHON TEOPHUH OTHOCHUTEILHOCTH
[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTymaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETa B BAaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpaICHUE
JUIVHBI.
OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmul K6AHMOBOU ORMUKU

®otonbl. opmy:a [lnanka cBsi3u sHEPrUM POTOHA C €TO0 YACTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doToapdexra. YpaBHenue OiHmTeiHa 11 poTodPdekra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHHuYecKue YyCTpOICTBA U MPAKTHYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha YCTaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanre 3akoHOB BHEMIHETO (OTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HaCTHIL.
[InanerapHas mopens aroma. [loctynatel bopa. M3nmyueHne u mnoriiomeHue
(GOTOHOB MpU MEpexo/e aToMa C OJHOTO YpPOBHSA JHEPruu Ha JApyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIEKTPaJIbHBbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaIUOAKTUBHOCTH HA )KUBBIC OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. Hykimonnas moxens sipa ['eitzenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. AnepHbie cuibl. Jlepext Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN AIEMEHTAPHBIX YaCTHULI.

®dyHaMeHTalbHbIe B3auMOJieicTBUA. EMMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUH U ACTPOPUIMKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipKuUe 3BE3NBI, IUIAHETHI, UX BHINMOE
JIBIDKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHIIA@ U 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpabHBIM KJlacC —
CBETUMOCTB». 3BE3NBI TJIAaBHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, muanet, Mnegnoro [lytu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHpOBaHUY MPECTABICHUN 0 (GU3NUYECKON KapTUHE MHUPaA, MECTO (PU3UUECKOI
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3€M € KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TMOJ00US TPEyTrOJIbHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHBb) JOJKHO OOECICUHUTH JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOyYalOIIUXCS PYKOBOJACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBEYECKHX T'yMAaHUCTUYECKUX M
JIEMOKPATUYE€CKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0l11ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aMMOEHCTBOBATH C COIIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKON JIESITETLHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

[ICHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUI B OKPYKAIOIIEH Cpe/le Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE JeiicTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M TMPOTUBOPEYUST B  PacCMaTpUBAEMBbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C y4ETOM aHaM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH M BBITIOIHATH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M U aKTyaJIUW3UpOBaTh 3ajJiady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIIEHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJIeTh HaBBIKAMH IOJYYCHHS HMHGOpPMAIUA (PU3MUECKOTO COACPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM WH(OOPMAITMOHHON
0e301acHOCTH;

co3/laBaTh TEKCTHI (DU3UYECKOTO COJACP)KAHHMSA B Pa3IMYHBIX (opmaTax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:
OCYIIECTBJIATH OOIIEHUE Ha YPOKaX (PU3UKH M BO BHEYPOUHOH JCSITCIBHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKy W METOJbl COBMECTHBIX ICHCTBHH C y4éTOoM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacmpenensaTh poid ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETUYCCKOE IIOBEJACHUE B Pa3IMIHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIC yHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (hOPMUPOBAHUIO U TMPOSIBICHUIO J3PYAUIIMH B 001acTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHuS;



yMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO WX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIbHOCTH;

npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEpPIIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIET0 CIIOCOOHOCTh IOHUMATh CBOE SMOILIMOHAIIBHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH aIanTHUPOBAaThCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIFOYAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

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 COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIU CTPOCHUS Ia30B, KUIAKOCTEW U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOIMHENHOE ABUKEHHE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNUE, KOHJCHCAILMs, IUIABJICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIAXHOCTh
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3ysl (PU3NYECKUE BEIUYUHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YEMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHMUIIbI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPrUsl XaOTUUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
NPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICT HCHOJb3yEMbIX BEJIMYMH, UX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIONIUE JIAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PAa3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCMOIB3Ys (PU3NUECKUE
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKONW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNIN CYNEPHO3ULUA CHJI, NPUHIUI PABHONPABUS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CJIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBHUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOT0 000pYI0BaHUsI, IPOBOAUTD OTBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MYECKUMH  BEIMYMHAMH  C
UCITOJIb30BAaHUEM TNPSAMBIX HM3MEPEHUH, NPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(uKcHpOoBaTh Pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIIECIOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peuiaTh KaueCTBEHHbIE 3aa4l: BICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIOJIb30BaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUH VISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMN U MNPECTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIPHOM HWH(GOPMALMK, TOJYYEHHOW W3 pa3IMyHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

IPUBOJUTH MPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MIOBEJCHUS B OKPYXKAIOLIEH CpeIE;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIIEHUE paccMaTpUBaeMOM MPOOIEMBI.

K koHnity o0yuenus B 11 kiacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOM HAy4YHOM KapTWHBI MHpa, B Pa3BUTUHU COBPEMECHHOM TEXHUKH WU
TEXHOJIOTUM, B MPAKTUYECKOW JESITEIBHOCTH JIOJEH, IETOCTHOCTh W EIUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, SICpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aMMOJICHCTBUC
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TPSMOJIMHEWHOE PACIpPOCTPAHCHHUE CBETa, OTPaKCHHE, MPEIOoMIICHHE,
uHTepdepeHusa, audpaknuss W TOJApU3ANMsS CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNUE, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  Pa3IMYHBIX  cped) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMpPSIKEHHUE, DIICKTPUUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, AJICKTPOJBIDKYIIAs CHiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHIia, WHIYKTUBHOCTH
KaTYIIKA, SHEPTHS DJCKTPUUCCKOTO M MArHUTHOTO IIOJIeH, TEPHOJ W YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B TPOIEecce
FapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHMIIBI, YyKa3bIBaTh
(b opMyJIBI, CBS3BIBAIONINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETUUUHAMY,

OMKCHIBATh HW3YUYEHHBIC KBAHTOBBIC SIBICHHUS M TPOIECCHI, HCIOIB3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
JacTOTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, TIEPHOT MOTypaciaa, SHEPTUS CBI3H



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCITOJIb3yeMBIX BEJMYMH, WX OOO3HAUCHUS W CIWHHIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIeIbHOIO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIMHEHHOTO pacipOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHUS DHEPruH, 3aKOH COXPAHECHHS MMITYJIbCa, 3aKOH COXPaHEHUs
AIEKTPUUECKOrO 3apsAjia, 3aKOH COXPAHEHHs] MAacCOBOI'O 4YMCIIa, MOCTysathl bopa,
3aKOH PaJIMOAKTHBHOTO Pacmaja, MpU 3TOM pas3indaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCJIOBHUS (TpaHUIlbI, OO0JIACTH)
MPUMEHUMOCTH;

OTPENIECNIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCICIOBAHUIO (PU3WYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTr0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pY0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISTH MPSAMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATH PE3yIbTaThl
MOJIyYeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUL U TpadHKOB,
JIeJIaTh BBIBO/IBI IO pe3yJibTaTaM UCCIEOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U MPOCKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1auu
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3HMUECKUE BEIHMYUHBI U (HOPMYIIBI,
HEOOXoaUMbIe NJisi €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaJTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKICHUH C OMOpPOM Ha HM3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIy4aeMyI0 HH(OPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIET0 MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIsi COXPAHEHHMSI 3JI0POBbsSI U COOJIIOIEHUSI HOPM SKOJOTUYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMsIX, aJIEKBATHO OIL[EHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



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 ITIO3HAHUSA
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
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
4.1 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
PesepBHOE Bpems 2
OBULIEE 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
11 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
29 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
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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

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

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
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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 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubmmnoreka HOK
JBHKCHHUE 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 Cwuia ynpyroctu. 3akon ['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 cuibl. [liteqo cubl. 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
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MatepHuaabHON ToukH. Teopema 06
U3MEHCHUH KUHETHYCCKON SHEPrUH

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
B3aMMOJCHCTBHUS YaCTHII BEIISCTBA.
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

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a

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 TEIUI0OEMKOCTE BENIECTBA.
KOJII/I‘IGCTBO TCIIJIOTHI HpI/I

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
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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
pHpOAE. p https://m.edsoo0.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/|
37 DKOJIOTHYEeCKHEe TPOOIECMbI
TETUIOIHEPTETHKH
O6o0maromuii ypok
38 <<MOJ'II:K HI: HaS}I]F()i)I/I?,I/IKa OcHoOBBI bubmorexa LOK
Yp ’ https://m.edso0.ru/ff0c6938
TEPMOIMHAMHKI
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
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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 [IOK
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 i1eKTpudecKuil bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsi
Hanpsx€HHOCTD 3JIEKTPUYECKOrO
48 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. [Torennuan. PasHocTs bubnmorexa HOK
' fait. 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
3ambikaHue. JlabopaTopHas pabora
«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

Pesepsubiit ypok. KonTponbHast
pabota o Teme "DneKTpoAHAMHUKA"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccuiickast mpoBepoYHast
pabora

60

61

62

O06o0mmarmui ypox
«ONeKTpoAUHAMUKAY /
Bcepoccuiickast mpoBepouHas pabota

DJIeKTpOHHAas IPOBOUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTh
CONIPOTUBIICHHS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c88be

63

[HonynpoBoaHUKH, UX COOCTBEHHAS
U IPUMECHAas IPOBOAUMOCTb.
CaolicTBa p—N-niepexoja.
[TomynpoBoIHUKOBBIE TPHOOPHI

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

64

DNEKTPUUECKUH TOK B pacTBOpPax U
paciiaBax 3JEKTPOJIUTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALM.
DneKTponau3

bubmmoteka IIOK
https://m.edsoo.ru/ffOc82ba

65

DJIEKTPUYECKUI TOK B Ta3ax.
CaMOCTOSITeNIbHBIN U
HECaMOCTOSITENIBHBINA pa3psil.
Monnus. [Inazma

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumeHenue. [IpaBuna TeXHUKH
0e30MacHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0c86fc



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

KonTtponpHas pabora o Teme

«Onektpocraruka. [TocTosHHbBIN bubmmoreka [JOK
67 . 1
3NEeKTpUYeCcKuil ToK. Toku B https://m.edsoo.ru/ff0Oc8a8a
pa3IMYHBIX CPEeaax»
PesepBHeiit ypok. O0o0marommmii bubmmoreka [JOK
68 1
ypok no TeMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoakueie — Ipaxruecikue fl[:;:eﬂnﬂ :)I;I[?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 JlaGopartopHas 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
cuiibl 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. DJIEeKTpOMarHuTHast
I/IHJIYKIII/H[»

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

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHYECKHUX 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. [IpousBoscTso,
nepegava u norpedieHue
AIEKTPUYECKON SHEPIUU

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
JIunsel. [TocTpoenune n300pakeHui
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 UnTepdepenmus ceera. Audpaxuus 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 HCCIE0BAaHNE 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 rpanuma» porodddexra
HaBnenue cera. OnwiTh [1. H.
43 Jlebenea. Xumuueckoe JeiicTBHE 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 [TOK

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
PaauoaKTUBHOTO 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

56

DnieMeHTapHble YacTullbl. OTKpPHITHE
no3uTpoHa. MeTo Ikl HAOIIOICHUS U
PErUCTpALIH 3JIEMEHTAPHBIX

yactull. Kpyrislii cron 1
«DynaameHTaIbHbIC

B3auMoercTBusA. EnnHCTBO

(U3UYECKON KapTHUHBI MUPAY

3T3,HI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMUU. B
3BE3HOTO Heba. Co3Be3usl, IpKue
3BE3/bI, INIAHETHI, UX BUJIMMOE
nBrkenre. CojIHEUHasI cucTeMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

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

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IbI TTIABHOM
MOCJIeI0BATEIbHOCTH. BHYTpeHHEe
cTpoenue 3BE311. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU H
spomroni CoHIIA U 3BE3]

58

Mnineunsiii [IyTe — Hama
["anaktuka. [lonoxxeHue u 1BUKEHUE
Connua B Nanaktuke. ["anakTuku.
UYépHble AbIPHI B sIpax rajJakTHK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITyUYeHUE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KonTponbhas pabota «DneMeHTbI
ACTPOHOMHUU U aCTPOPUIUKU»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax esaTeIbHOCTH
YyeJloBeKa

O6o6marmuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(opMHpOBaHUY MPEICTABICHUI O
¢du3nueckoil kapTHHE MHUpa

O6o06matomuii ypok. Mecto
(bu3nYECKO KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIC
Pe3epBHbIil ypok. MarHuTHOE MHOJIE.
DNEeKTpOMarHuTHasE MHIYKIUS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIIeNUAJILHON TEOpUHr 1
OTHOCUTEJILHOCTHU
Pesepurniii ypok. KBanroBsasa pusuxka.
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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro oﬁmero 06p330BaHI/Iﬂ

JleMoHCTpUpOBaTL Ha NpUMeEpax pojiab U MecTo (GU3HKU B
101 (dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPa, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIHOCTH

monen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIHUAbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICAIBHBIN I'a3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TeEJ, TOYEHHBIN BJIEKTPUUECKUN 3apsii — IpH pelIeHUn

¢duznyecKux 3a1a4y

PacnioznaBaTh (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOU TEOpUH
CTPOCHMsSI BELIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ta/ileHue
T€J, JBWKEHUE IO OKPYKHOCTH, WHEpLUs, B3aUMOJEHCTBUE TEI,
10.3 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXk/IeHNH), TEIUIOBOE paBHOBECHE, UCHapeHue, KOHAEHcalus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIIAXKHOCTh BO3]yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBA3b MEXIy IapaMeTpaMu COCTOSIHHMA rasza B

H30IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JIBUXKEHHE, HCHOJb3ys (u3ndecKkue
BEJIMYMHBI: KOOPIUHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJbC Tela, KUHETUYeCKas JHEpIrus,
10.4 NOTEHIMAJbHAsT DHEPIus, MeXaHudeckas paboTa, MeXxaHHYecKas
- MOIIHOCTh; TMPH OMHMCAHUHM IMPABUIBHO TPAKTOBATH (UIUUECKHUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PM3UYECKYIO BEIHUHUHY

C ApYI'UMH BCIUYNHAMU




10.5

OnuceiBaTh M3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUCCKUE BEJIUYMHBI: JaBJICHHE rasa,
TEeMIeparypa, CpeIHss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JIBYOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCUCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX OO03HAYEHHS M CAMHHUIIBI, HAXOIUTh
GopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BCIUYMHY C

APpYTUMHA BCIIMYNHAM

10.6

10.7

OnucelBaTh M3y4YEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEJIMYMHBL:  JIEKTPUYECKUH  3apsa,  DJIEKTPUYECKOEe  IIOJIE,
HaNpsDKEHHOCTh I0JIA, MOTEHLHAN, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YEMBbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUUHY C APYTUMHU

BCJIIMYNHaAMU

aHAJIM3UPOBaTh (PU3UYECKUE TPOLECChl U  SBJICHUS, HCIONb3Ys
(¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOIO TAroTeHwus, |,
I1 u 111 3axons! HptoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPruHy,
3aKOH COXPaHEHMs UMITYJIbCa, IPUHLIUI CYTIEPIIO3ULIMH CUJT, TPUHIIMIT
paBHONpABUS HHEPUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYH C
abCOJIIOTHOW TeMIlepaTypoil, epBbI 3aKOH TEPMOJNHAMHKH; 3aKOH
COXPAaHEHHs DJIIEKTPUYECKOro 3apsaa, 3akoH KysnoHa; mpu 3ToMm
pas3InyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pazNu4aTh YCJIOBUS HX 0€30MacHOro

HCIIOJIb30BAaHHUS B IOBCEIHEBHOM KHU3HU

BBINONMHATE SKCIIEPUMEHTHI 110 HCCIEIOBAHNIO (PU3HUECKUX SBICHUN
U TIPOLIECCOB C UCHOJB30BAHUEM TPSAMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyJIHpOBaTh NMpolieMy (3agady) U TUIoTe3y y4eOHoro
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  IPEII0KEHHOTO

06opyn03aHI/m, MMPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI




10.10

OcymiecTBiIATh OpsSMbIE W KOCBEHHBIE H3MEpEHHs (DU3NYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJIBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpeIHHOCTCfI I/ISMCpCHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(bU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPadUKOB, JIeaTh BEIBOJIEI 110

pe3yJibTaTaM UCCIIe0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOro0 Tpyda TMpH  MPOBEACHHU
UCCIICIOBaHUI B paMKax y4eOHOro JKCIIEpUMEHTa, y4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

U3MEPHUTENIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYAOBAHUS

Pemartp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (DM3MUECKHe 3aKOHBI M MPHUHIIMITBE; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJaud  BBIOMPATh (PU3UYECKYIOD MOJEIb, BBIICIATH
buznyeckue BeIMUMHbBI U POPMYITbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
OPOBOAWTh pacu€Thl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO

3HA4YCHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIAEHUM C OIIOPOM HA U3YUYCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MNpu pemieHUH Y4YeOHBIX 3a7ad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOMCKA, CTPYKTYpHUpPOBaHMA,
UHTEpIpeTallii U MPeICTaBICHUsS yu4eOHOM M Hay4dHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJAa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOLIECCOB OKPY KAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  oOecriedeHHs O€30MacHOCTM NpU  OOpalleHHu C
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIOIIeH cpene

10.18

PaGoTaTh B rpyIe ¢ BHITOJIHEHUEM Pa3IMYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYMNIbI, palMOHAIBHO  pPaCHpelnessTh

0053aHHOCTH U IIaHUPOBATE JCATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHMBATH BKJIA[ KaXKAOr0 U3 YUYACTHUKOB

IPYNIBL B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib U MeCcTOo (U3UKH B
($hOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOT UM, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJI0CTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsi, siiepHasi MOJIEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/ISI/I‘IGCKI/IX 3aJa4

PacrioznaBath ¢uznveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH U  KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKasl MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUECKOE,
MarHUTHOE  JI€HCTBHA  TOKa,  B3aMMOJACHCTBHE  MAarHUTOB,
DIICKTPOMArHUTHAsT WHAYKIUS, JEHCTBUE MAarHUTHOTO TIIOJIA Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsil, 3JICKTPOMAarHUTHBIC
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
NOJISIpU3alUs CBETa, JUCIEepCcHs CBeTa, PoTo3aeKTpuueckuil 3ddexrt
(poroaddexT), cBeTOBOE AaBlIeHHWE, BO3ZHUKHOBEHUE JMHEHYATOrO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HCKYCCTBEHHas

PaarnOaKTUBHOCTD

11.4

OnucelBaTh U3Yy4YEHHBIE CBOICTBa BeleCTBA (AJIEKTPUUYECKUE,
MarHUTHBIE, ONTUYECKHUE, DIEKTPUUECKYIO IPOBOIUMOCTD PA3IIMYHBIX
Cpel) M DJIEKTPOMAarHUTHbIE SIBJIEHUS (TPOLIECCHI), HCHONb3Ys
¢usznyeckne BENUYMHBI: OJJEKTPUUECKUH 3apsj, cuiaa ToOKa,
AIIEKTPUYECKOE  HAINpSKEHHE, DBJIEKTPUUECKOE CONPOTUBIICHUE,
pasHocTh noteHuuanos, IJC, paboTa Toka, HHIYKIHS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHna, WHAYKTUBHOCTh KaTYIIKH,
SHEPrus JIEKTPUUECKOr0o M MarHUTHOTO TOJEH, mepuoa U 4acroTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYPE, 3aps/l U CHJia TOKa B ITpoLiecce

TapMOHHUYCCKHUX SJICKTPOMAIrHUTHBIX KOJ'IC63.HHI>1, (bOKyCHOe




11.5

pacCToOAHNUC U ONTHUYCCKAsA CHUJIa JIMH3bI, IIPpHU OIMMCAHUU ITPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YCMBIX BCJIMYUH, HUX
0003HayYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIINEC

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  HM3YyYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJB3Ys (pU3MUECKHe BEIUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEpHOJI II0JIypaciiajia, 3HEPTUs CBSA3H aTOMHBIX SI7IEp; [IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKHH CMBICT  HCIOJb3YEMBIX
BEJIMYMH, MX OOO3HA4Y€HUs M EIUHUIBI; YyKa3blBaTb (OpMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTUMH

BEIWMYHMHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (U3MYECKHE TIPOLECCHl W SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEIOBATEIBHOTO M IapajuIeIbHOIO COEAMHEHUS IPOBOJHHUKOB,
3akoH J[>xoyia — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIMH, 3aKOH
HPSIMOJIMHEHHOT O pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAaXKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
doroaddexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXPAHEHHs
UMIIYJIbCa, 3aKOH COXPAaHEHHs JIIEKTPUYECKOrO 3apsiaa, 3aKOH
COXPAaHEHUs MaccoBOrO 4uciaa, MNocTynatsl bopa, 3akoH
paZMoOaKTUBHOIO pacnaja; MHOpU 3TOM pa3iuyaTh CJIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

Onpenendars HampaBleHUE BEKTOpa WHAYKIUHM MAarHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3AaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BEIOTHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C MCIMOJB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM (HOopMYIHPOBATh MPodIEMy (331a4y) ¥ THIOTE3y Y4eOHOTro
HKCIEpUMEHTa,  coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO
000pyTOBaHUsI, IIPOBOAMTH OIBIT U OPMYIIUPOBATH BHIBOIBI

OcymiecTBiIATh TpPSIMbIE W KOCBEHHBIE W3MEpeHHs (PHU3HUECKUX
BEJIMYMH; TIPU STOM BBIOMPATh ONTHMAJBHBIN CIOCO0 M3MEPEHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMCpCHI/Iﬁ

11.11

WccnenoBath 3aBUCUMOCTH (DU3UYECKUX BETUYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUI; NPU OSTOM KOHCTPYHUPOBaTb YCTaHOBKY,




(bUKCUpPOBATh PE3YNbTATHI MOTYYCHHOW 3aBUCHMOCTH (U3UUYECKUX
BEJIMYMH B BH/JIE TAOJIUIL U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoate mpaBmia 0€30MaCHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax Y4eOHOro OSKCIEpUMEHTa, Y4eOHO-
UCCIIEI0BATENILCKOW U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIBb30BAaHHEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYyI0BaHUS

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (bPISI/I‘-IeCKI/IC 3aKOHbI WM MPUHIOMUIIBI; HA OCHOBC aHalin3a
yCIOBMS 3aJaud  BbIOMpaThb (U3UYECKYH0 MOJENb, BBLIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
MMPpOBOANTD paCLIéTI)I N OLNCHUBATHL PCAJIbHOCTH IIOJIYYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C OITOPO HA U3yUYECHHBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Vcnonb3oBaTe MpHU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU ISl MOUCKA, CTPYKTYpUpPOBaHMS,
MHTEPIIPETAllMU U IPEACTaBICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIN3UPOBATDH MMOJIYyYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH NMPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOrO HCIOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPHI BKJIAZAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE ITPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT I

Hcnonp30BaTh TEOpeTUUYECKUE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HU IS o0ecriedeHus: O€30MacHOCTH Tpu  OOpaiieHuu ¢
npubopaMH W TEXHHYECKUMH YCTPOMCTBaMH, IJsl COXpaHEHHUs
3I0pOBbsI M COOJIO/IEHUS] HOPM SKOJIOTMYECKOTO IOBEJICHUS B
OKpY’KaroIIen cpene

PabGotaTh B rpyImime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPyHNbl, PaUOHAIBHO  PACHpPENENsiTh
O0SI3aHHOCTH W IUIAHUPOBATH JICATEITHHOCTh B  HECTaHIAPTHBIX
CUTYyalUsiX, aJICKBaTHO OIICHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIIBI B PELIEHNE pacCMaTpuBaeMoi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

11

1.2

®usuka — Hayka o mnpuponae. Hayunbie
METO/1bl I03HAHUS OKpY Karo1iero mupa. Ponb
JKCIIEPUMEHTA M TEOpUUM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MogenupoBanue (U3NYECKUX SBIECHUN WU
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
dusnueckue 3aKOHbBI U Teopuu. ['paHuIbI
NIPUMEHUMOCTH buznaeckux 3aKOHOB.
[Ipunuun coorBercTBUA. Poinb U MecTo
¢u3ukn B (QOPMHPOBAHWU COBPEMEHHOM
Hay4YHOH KapTHHBI MHpPA, B INPAKTHYECKOU

NESITENbHOCTH JIIOIEN

MEXAHUKA

211

212
2.1

2.1.3

#i#HPari#KMHEMATHUKA

Mexanuveckoe JIBUKEHUE.
OTHOCHUTENLHOCTD MEXaHHUYECKOI'O
nBukeHus. Cucrema orcuéra. Tpaekropus

Ilepemerienue, ckOpocTh (CperHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) W  YCKOpEHHUe
MaTepUaIbHOW TOYKH, UX MPOEKIMH HA OCH
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

MIEPEMEILEHUH U CIIOKEHUE CKOPOCTEN

PaBromepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOpEHHUS, NyTH W IEpeMElICHUs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHU




214 CBobOonHOe maneHue. Y CKopeHue
o CBOOOIHOTO MaJIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JIBUKCHUE  MATePUAIBHOH  TOYKH  TIO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. [Tepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
2.1.6 JNBUKEHUE CHAPSJOB, LIEMHBIE U PEMEHHBIE
nepenadn
IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOH  ckopoctH.  VccnenoBanue
COOTHOUIEHUS MEXIY My TSMU,
MPOMJICHHBIMU TEJIOM 3a IOCJIEeI0BaTEIbHbIE
217 paBHbIE  IMPOMEXKYTKHM  BPEMEHU  IpU
o PaBHOYCKOPEHHOM JIBM)KCHUU C Ha4daJIbHOU
CKOpPOCTBbIO, paBHOM Hymwo. M3ydyenue
NBIDKCHUSI IIIapUKa B BSI3KOM JKHUJIKOCTH.
N3yyenne nBwxeHus Tena, OPOLICHHOTO

TOPHU30HTAJILHO

#HPari#H## IMHAMUKA

IMpunuun  oTHOcuTenbHOCTH  [ammies.
221 [lepBriii 3axoH HproToHa. MHepuuanbHbIe

CHUCTEMBI OTCUETA

955 Macca tena. Cuna. IlpuHnun cynepno3nnuun

CHUJI

29 Bropoit 3akon HproTOHa 111 MaTepHabHON

223 TOYKH B HMHEPIUATbHON cHUCTeMEe OTcuéra
(UCO). Tpernit 3axkon HeroToHa s

MaTCpHUaJIbHBIX TOUCK

3akoH  BcemMupHoro Tarotenus. Cwuia
2.2.4 TsokecTd. [lepBas KocMUYecKass CKOPOCTb.

Bec tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TpPEHUS  IOKOS.
Koaddunment tperns. Cuma conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHHUC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIBHO OCH BpaH_[CHI/IH.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

2.2.9

2.2.10

TexHudeckue yCTpOMCTBA: IOALIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue paboTsl. M3yuenue npmxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBUEM HecKobkux cuil. VccnenoBanue
3aBHUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JnehopMupyeMor MpPYyKUHE U PE3UHOBOM
oOpasie, OT BEIMYUHBI HX JehopMaluu.
Uccnenosanue yCIIOBUM paBHOBECHsI

TBépI[Ol"O TCJa, UMCHOIICTO OCh BPAIICHUA

##HPar###3AKOHbBI COXPAHEHNM A B MEXAHUKE

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

231 MaTepuadbHBIX Todek. MVMmynbc cuiibl u
M3MEHEHHE UMITYJIbCA Tella
9392 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTnBHOE ABIKEHIE
2.3.3 PaGora cunbl
2.34 MOIIHOCTE CHIBI
235 Kunernueckass  sHepruss  MaTepUanibHOU
o TOYKH. TeopeMa 0 KHHETUYECKON YHEPTUU
[Torenunanenas sHeprus. IloTeHnmanbHas
236 SHEprus yIpyro neGpopMHUpPOBaHHON

npyxussl. [loTeHnmanpHas HHeEprust Tena

BOJIM3HU MOBEPXHOCTHU 3emim




HOTGHI_[I/IaHBHbIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIIOTCHIHUAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKoH COXpaHEeHMSI
MEXaHUYECKON YHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

239 TexHu4ecKkue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktrueckue paboTel. M3yueHue cBs3M

23.10 CKOpPOCTEM Tel IMpU HEyHpyroM YyJaape.

HccnenoBanue CBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

3.1

MOJIEKYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
#i#Par####OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPHU

3.11

OCHOBHbBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOpHUH. BbpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

nu B33HMOI{CI71CTBH$I qacTull BEIICCTBA

3.1.2

Mogenu cCTpoeHUs] Ta30B, KUIKOCTEH U
TBEPABIX Tel U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.14

Macca wmonekyn. KoimuectBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkama temneparyp Llenscus

3.15

3.1.6

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHUYECKON

TCOpHUU UACAILHOI'O Ir'a3a

AbGcouoTHas TemIiepaTrypa Kak Mepa cpeHei
KUHETHYECKON SHEpruu TEILIOBOT'O
IBKeHUs vactull rasa. Illkxana temneparyp

KenbpBuna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA




3.18

I"a3oBble 3akoHbI. 30mporieccsl B nieanbHOM
ra3e ¢ MOCTOSIHHBIM KOJINYECTBOM BEILIECTBA:

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHuyeckue  yCTpOMCTBA:  TEPMOMETP,
OGapometp

[Ipaktuueckue padotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. HcciienoBanue
3aBUCUMOCTH MEXIY napameTpamu

COCTOSIHMSI Pa3pPEKESHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KommuecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

Buasl Temonepenaun: TEIIONPOBOJAHOCTD,
KOHBEKIIHSI, H3TydeHue. TerioéMKOCTh Tena.
VYnenbHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

ITepBbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

3.25

TenmoBble MammHbl. [IpuHIMOBL HEUCTBUS
TEIUIOBBIX MatuH. [IpeoOpa3zoBaHus sHeprun
B TemioBbIX MammuHax. Koadduument
none3Horo geiicteus (mamee —  KIIM)

terioBoid MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoii 3aKOH TE€PMOIMHAMUKH.
HeoOpaTtumocTh TpoIieccoB B MPHPOJIE.
TennoBble  nBUrarenu.  DKOJIOTMYECKHE

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropaHus, OBITOBOI

XOJIOANUJIbHUK, KOHAUITHUOHED




3.3

4.1

3.2.8

[IpakTnueckue paboThI. H3mepenue

YACIBbHOU TEMJI0EMKOCTH

##HPar###AT'PET’ATHBIE COCTOSHWA BEHIECBA. ®A30BbIE

I[NEPEXO/IbI

3.3.1

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIHSL.
Hcnapenne u xuneHuwe. YjenbHas TeruioTa
nmapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacelmeHHsIi nap

3.3.3

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tena. AHHU3O0TPONHS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHUCTaJlJIbI.

CoBpeMeHHbIE MaTepUalIbl

3.34

3.35

3.3.6

[InaBnenue u KpuctauMzauus. Y JelbHas

TeruioTa muasieHus. Cyonumanus
YpaBHeHHe TEMI0BOro O6amaHca
TexHuueckue yCTpOMCTBA: TUIPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MOJIyYEHHUsI COBPEMEHHBIX MaTepUajIoB, B TOM

YHUCJIIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#tH## O JIEKTPOCTATUKA

411

41.2

Onexktpuzauust Ten. OJEKTPUYECKHH 3apsi.
JIBa BUJIa BJIEKTPUUECKHX 3apsI0B
IIpoBoHUKH, JTURJIEKTPUKU U

MTOJTYTIPOBOAHUKHA

413

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

415

Onektpuueckoe  nose.  Hampsok€HHOCTB

3JIEKTPUYECKOIO TIOJIAL. [TpuHIMN




4.2

4.1.6

cynepno3uiuu. JluHuM  HANpsHYKEHHOCTH
3JEKTPUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh OTEHIINAIOB

4.1.7

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaﬂ

IMPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCaTopa

419

TexHnueckue yCTpOWCTBA:  3JIEKTPOCKOIL,
ANIEKTPOMETP, IJIEKTPOCTATHYECKas 3alluUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. H3smepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#TIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

Ycaopus CyHICCTBOBAaHUA IIOCTOAHHOI'O

421 NMEKTPUYECKOr0 TOKAa. VICTOUYHMKM TOKa.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 yyacTka 1enu
493 DJNEeKTpUYecKOoe COIMPOTHBIICHUE. Y IEIBHOE
o COTPOTUBIICHUE BEIIECTBA
424 [MocnenoBarenbHOE, napajuiebHOe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOMIHOCTP JEKTPUIECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPEHHEE COIMPOTUBJICHHE HCTOYHUKA

Toka. 3akoH Oma A MOJHOM (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

4.2.9

ONeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  CONIPOTHBIICHUS
METaJUIOB oT TEeMIIepaTyphbl.

CBepXnpoBOJIUMOCTb

DIIeKTpUYECKUMH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoaHuUKH. CobcTBeHHas u
pUMecHas IIPOBOJIUMOCTh
II0JIyIIPOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TosynpoBoAHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SJIGKTPOJII/ITI/I‘-ICCKB,H JUCCcolamus.

DIeKTponn3

DNEeKTPUUECKHUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsna. Monnus. [1nazma

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETP, peocTar, HCTOYHHUKU TOKa,
JIEKTpOHArpeBaTeIbHbIe pudopBl,
3JIEKTPOOCBETUTEIILHBIC puoopHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIN
IO/, TEPMHUCTOPHI U (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralJbBaHUKa

[IpaxkTueckue paloThI. N3yuenue
CMEIIaHHOTO COEANHEHHS PE3UCTOPOB.

N3smepenne DOJIC HCTOYHMKA TOKAa M €O
BHYTpEHHEro conpotusienus. Habmronenue

QJICKTPOJIMN3a

11 KJIACC

Kon Koanposepsiemoro
pasaena 3JIeMEeHTa

IIpoBepsiemble 3JIeMeHTbI COIEPsKAHUS

4

OJIEKTPOAMHAMUKA




4.3

#H##ParHH#MATHUTHOE I1O0JIE. O JIEKTPOMATI'HUTHA A

43.1

UHAYKINA
ITocTosHHble MarHuThl. B3auMmogeiicTBre

IIOCTOSAHHBIX MarHuToOB

4.3.2

MaruuTtHoe 1I07€. BeEKTOp MAarHUTHOMN
nHaykuud.  IlpuHnun — cynepno3uuun.
JIuaum MarnuTHOM MHAYyKUMM. Kapruna
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSAHHBIX MarHuToOB

4.3.3

4.3.4

MarsnuTtHo€e I0J€ NPOBOJHMKA C TOKOM.
Kapruna nuHMiA 1015 JUIMHHOTO MPSIMOTO
MIPOBOJHUKA M 3aMKHYTOT'O KOJIbLIEBOTO
IIPOBOJHMKA, KaTyLIKH C TOKOM. OIBIT
Opcrena. B3aumozeiicTBue NpoBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MOlyJIb U HallpaBJIEHUE

435

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, e€ wmomynb |
HampasjieHue. JIBuKeHue 3apsyKEHHON
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
Pa6ota cunbl Jlopeniia

SIBneHune ANeKTPOMArHUTHON UHAYKIIUU
[ToTok BekTOpa MarHUTHON MHAYKIIMU
O/C WHTyKLIHH. 3aKkoH

3JIEKTPOMAarHuTHOM MHAyKInn Papanest

4.3.9

BuxpeBoe anextpuueckoe mone. I/C
UHAYKUIUU B INPOBOJHUKE, JBUKYIIEMCS
MOCTYTATENIbHO B OJTHOPOZTHOM

MAargomMTHOM II0JIC

4.3.10

[IpaBuio Jlenna

4.3.11

4.3.12

NHIyKTHBHOCTS. SABnenue
camonnaykuuu. 3/]C camouH1yKuuu
DHeprusi MarHUTHOTO MOJSl KaTyIIKUA C

TOKOM

4.3.13

DNEKTPOMAarHUTHOE TT0JIe




TexHuueckue yCTpPOMCTBA: IIOCTOSTHHBIE
MAarHuThI, AIIEKTPOMArHUTHI,
4.3.14 JIEKTPOJBUTaTEIIb, YCKOPUTEIH
IEMEHTApHBIX  YacTHLl, HWHIYKIHUOHHAs

IICYb

[IpakTueckue paboTHL. N3yuenue
MarHMTHOTO TIOJS KaTyUIKd C TOKOM.
HccnenoBanue AeUCTBUA IOCTOSTHHOTO
4.3.15
MarHura Ha  paMKy C  TOKOM.

HUccnenosanue SIBJICHUS

JIEKTPOMArHUTHON UHIYKIIUU
5 KOJIEBAHUMA 11 BOJIHBI

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Konebarenbnast cucrema. CBoOOIHBIE
KoJjiebanusi. ['apMoHMYecKue KosieOaHusI.
511
[lepuon, wacrora, amiumtyna u (asa

KoyieOaHuit

[IpyxuHHBIA MasTHUK. MareMaTn4ecKui

5.1.2
MasiTHUK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

51 OIMCaHME KOJIeOaTEILHOIO JABHIKCHUA

[IpeBparmenue SHEPTUU npu
rapMoHMYeckux  koneOaHusix.  CBs3b
514 aAMILTUTY 1Bl Koae0anuii HUCXOTHOU
BEJTMYHHBI C aMIUTUTYIaMU KOJicOaHUu e

CKOPOCTH U YCKOPEHUS

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaJbHOM  KOJIEeOAaTeIbHOM  KOHTYE.
515

Amnayorus MCXKAY MCXAaHUYCCKMMU U

QJICKTPOMArHMTHBIMHA KOJICOAHHUSIMH.

®opmyna Tomcona




5.1.6

2.1.7

3akoH COXPAaHCHUSA SHCPTHUU B UACAIIBHOM

K0JIe0aTeIbHOM KOHTYpE

BrinyxaeHHbIC MEXaHUUYECKUE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BrinyX)neHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

5.18

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbii  Tok. CuHHYyCOUJAJIBHBIN

MIEPEMEHHBIN TOK.

Mo1mHoCTb [IEPEMEHHOT0 TOKA.
AMIUIUTYJTHOE U JIEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAIIPSKCHUA

Tpancdopmarop. IIpousBoxactso,
nepeaaya u noTpedIeHne dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MPOU3BOJACTBE SJIEKTPUUYECKON SHEPrUU.
Kynberypa HCIIOJIb30BAHUS

QJICKTPOSHECPIUN B HOBCGHHGBHOﬁ KHN3HU

Texnuyeckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoIepcaad

[Ipaktuueckue pabotel. McciaenoBanue
3aBUCHMOCTH NEpHOJa MaJIbIX KOJIeOaHU
rpy3a Ha HUTH OT JJIMHBI HUTU U MacChl
rpy3a. MccnenoBanue nepeMeHHOr0 TOKa
B Lenu u3 IIOCJIEI0BATEIBLHO
COCTMHEHHBIX KOHJIEHCATOPA, KaTyIIKU U

pesucropa

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, yCIIOBUS

pacnpoctpanenus. Ilepuon. CxopocTh

5.2 >21 pactpocTpaHeHHss W JUIMHA  BOJHBI.
[Tomepeunsbie 1 MPOAOITBHBIE BOJIHBI

£ 95 ##H#Par## Untepdepenus u nuppaxims

MEXaHHUYECKUX BOJIH




5.2.3

5.24

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3BYKa.

Bricota Tona. TemMOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CIIOBHSI
M3JIy4EHUsI DJIEKTPOMATrHUTHBIX  BOJIH.
B3anmnuas opuenTtanus Bektopos E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHue, IpeIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uaTepdepenuuns. CkopocTh

OJICKTPOMAardiuTHBIX BOJIH

[Ixana AIIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne 3IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpuHIMIBL PaZXOCBSI3N U TEIECBUICHHUS.

Paguonoxkarus. :‘)HGKTpOMaFHI/ITHOC

3arpsAI3HEHUE OKPYIKAIOLIEH CPeIbl

5.2.8

TexHu4ecKkue yCTpoHCTBA: MY3bIKaJIbHBIE
UHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHoCTHKa B TEXHHUKE W MEIULUHE,
pazap, PpaguONpPUEMHHUK,  TEJIEBU30P,

aHTeHHa, Tenedon, CBU-neun

5.3

##PartH##OII TUKA

531

5.3.2

5.3.3

[IpssmonuHeitHoe pacrpocTpaHeHne

CBETa B OAHOPOAHOM cpene. JIyu cBera

OtpaxeHne cBeTa. 3aKOHbl OTPaKEHHS
cera. [locTpoenre n300paxeHui B TTIOCKOM
3epKaje

[Ipenomnenne cBeta. 3akOHBI MPETOMIIEHUS

CBCTa. AOCOIIOTHEIT IIOKa3aTcJib

MIPEIOMIICHHUS

5.34

[TormHoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN Yyroy MOJIHOTO BHYTPEHHETO

OTpaKEHUS




5.35

5.3.6

5.3.7

Hucnepcuss cBera. CIlOKHBIA COCTaB

Ocnoro ceera. Llser

Cobuparoliiue U paccerBarolIe JIUH3BI.
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue n300pakeHUi B
cOOMparIIUX U PACCEUBAIOIINX JMH3aX.
@opmysia TOHKOM JIMH3BIL. Y BEJIWYECHHUE,

aBaeMoe€ JUH30H1

[Ipenemnst MPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

Wntepdepentms  cBera. KorepentHbie
UCTOYHMKM.  YCIOBUS  HAOMIOACHUA
MaKCUMyMOB u MUHHMYMOB B
UHTep(PEPEHIMOHHONH KapTHHE OT JBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakuus  ceera. JudpaknuonHas
peméTka. YcnoBue HaOMIOIEHUS TIIaBHBIX
MaKCUMYMOB npu naJICHUH
MOHOXPOMAaTHYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY

[Monspuzanus cera

TexHuyeckue ycTpoWcCTBa: OYKH, IyTia,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKPOCKOII,  TEJECKOM,  BOJIOKOHHAS
OIITHKA, nudpakioHHass — peréTka,

TOJIAPpOn

[Ipaktnyeckne  pabotel.  M3mepenue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucniepcuu ceeta

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynater TEOPUH

OTHOCHUTCIIBHOCTHU! HWHBApUAHTHOCTDb




MOAYJIsI CKOPOCTU CBE€TAa B BaAKYYyMC,

MPUHIIUI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTHU.

6.2 3amemsieHUe BpPEMEHU U COKpaIleHUE
JUTAHBL
6.3 DHeprust ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C SHEpPruei M HUMITYJIbCOM
6.4 CBOOOJHOW 4YaCTULBL. DHEPrus IOKOS

CBOOOIHON YaCTHUIIEI
KBAHTOBAS ®U3UKA
HHPar###DJIEMEHTBI KBAHTOBOWM OIITUKU

®otonbl. Popmysia Ilnanka cBs3m
7.1.1 sHepruM (POTOHA C €T0 YaCTOTOW. DHEprus

Y UMITYJIEC OTOHA

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.1.2 dborodrddekra. Onbiter A.I'. CroneTona.
3akoHsl hoTordexTa
YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dboroaddekra.  «KpacHas  rpaHunan
dboTorddexra
7.1.4 Jasnenune ceera. OnwiTel [1.H. JIebenena
7.1.5 XUMHUYECKOe IEUCTBUE CBETA

TexHuueckue ycTpoiicTBa: (POTOIEMEHT,
7.1.6 (dhoTonaTuUuK, COJIHEYHas Oarapes,

CBETOANO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCIIb aTOMa

Ilocrymater  bopa.  UMsnyuenne u
norjoueHue (OTOHOB TpU TEpPEXoie
7.2.2 aTOMa C OJHOIO0 YpPOBHS JHEpPruuM Ha
apyroii.  Buaer  cmektpoB.  Crnektp

ypOBHCfI OHCPIrur aToMa BOAOpOJa




7.3

7.2.3

7124

BosHoBBIE cBOiCTBa yactul. BoisHbl ae
bpoiiss. KopnyckynsipHo-BOJIHOBO#
nyamusM. Jludpakius >IEKTpOHOB Ha

Kpucrajuiax

CroHTaHHoOe U BBIHYXICHHOC U3JTY4YCHUC.

YCTpoicTBO M MPUHIIMIT pabOTHI J1azepa

7.2.5

TexHu4eckue yCTponCcTBa: CIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne pabotel. Habmogenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Metoapl HaOMIONEHHUSIT W PETHCTPALUN

QJICMCHTAPHbIX YaCTHUI]

OTKpbITHE PATUOAKTUBHOCTH. OIBITHI
Pesepdopaa mo ompeneneHuo cocraBa
pamuoakTHBHOrO wu3nmyueHus. CBoMCTBa
anb(ha-, Oera-, raMMa-u3JIyqdeHusl.
BiusHre pagrioakTHBHOCTH Ha IKHUBBIC

OpraHu3MbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxnonnas moznens siapa I'eiizenOepra —
WBanenko. 3apsn siapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JlydeHue. 3aKOH  PaJUOAKTHUBHOIO

pacmaga

7.3.5

9HeprI/I${ CBJI3W HYKJIOHOB B  dApeC.

SAnepusie cunbl. Jlepekt Macchl siapa

7.3.6

7.3.7

SAnepuble peakuuu. JleneHune W CHHTE3
Anep
Snepusiii  peaktop.  TepMosnepHsli

cunte3. [IpoOiaembl ¥  MEPCIEKTUBBI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIEPHON  DHEPreTUKU. OKOJOTHYECKUE

ACIICKThI H,I[GpHOfI OHCPICTUKHU

DneMeHTapHble  4acTullpl.  OTKpbITHE
II03UTPOHA. DyHaMEHTAIIbHbBIE
B3aUMOJICUCTBUA

TexHuueckue yCTpoOiCTBa:  JO3UMETD,
Kamepa BuiibCoHa, SAIEpHBIA pPEAKTOP,
aToMHas 6om0a

[Ipaktnueckue padotel. HccnenoBanue
TPEKOB YaCTHI] (o TOTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro nHeba. Co3Besmus, sipKue

3Bé3,I[LI, IIJ1aHCTBI, X BUAUMOC IBMXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
T'pYyHIIBIL. IImaneThI-THTAHTHI n ux
CITYTHHUKH, KapJIMKOBBIC ITJIAHCTHI. Maribie

testa COTHEUHON CUCTEMBI

8.3

8.4

8.5

Coname, d¢orochepa u armocdepa.

ConHeuyHast akTUBHOCTD
Hcrouynuk sneprun CosHLa 1 3BE371

3BE3/IbI, MX OCHOBHBIC XaPaKTCPHCTHKU:
Macca, CBETHMOCTb, PanycC, TEMIIEpaTypa,
ux B3aMOCBSI3b. Juarpamma
«CTEKTPAITBHBIA KJIACC — CBETUMOCTBY.
3BE3bI  TVIABHOW  IOCIIEIOBATEIIHHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY IS

3BE3/] TTIABHOM IOCICA0BATEILHOCTH

8.6

8.7

###Par###BHyTpeHHee CTpOeHHE 3BE3.
CoBpemeHHbIE IIPEACTaBICHUS 0
porcxoxaeHnu 1 3pomonun ConHia u

3BE31. DTanbl )KU3HU 3BE3LT

Mineunsiii Ilyte — nHama [amakTuka.

CnupaneHasgs  cTpykTypa  ['amakTukw,




8.8

pacnpeneneHre 3BE3N, rasa W IbUIM.
Ilonoxenne u nBuwxkenne CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACUCTEMBI TlamaxkTukn

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B AAPAX FAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHoi.
3akoH XaOOma. Pa3Oeranue rajgakTuHK.
Bo3pact u paguyc BcenenHoil, teopus
Bbonbmioro B3peiBa. Mojgens «ropsiueit

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnbie mpoosiembl

aCTPOHOMHH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., byxosues b.b., Corckuit H.H.; mon
penaknueii [lapdentreBoit H.A. AkumonepHoe o61ecTBo «3maTenscTBo
«IIpocsemienne»

» Gdusuka, 11 kimace/ Mskumies I'.J1., byxosuer b.b., Yapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AknimonepHoe obmecTBo «3marenbcTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJISA

®usuka. KonTponps 3HaHUN, yMEeHUN U HaBbIKOB y4amuxcs 10-11 kmaccos.
ba3oBsIit 1 mpoduILHBIN YPOBHU

®wuzuka. [Toypounoe mnanuposanue. 10-11 kmaccel. bazoBsiil u npopuIbHBIN
YPOBHHU

®uzuka. [Toypounsie pazpadorku. 10 knacc. bazossiii ypoBenbs. Caypos 1O.
A.

®uzuka. [Toypounsie pazpadbotku. 11 knacc. bazosslit ypoBenb. Caypos O.

A.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



1. bubnunoteka — Bc€ mo npeamery «duznkay. — Pexxum goctymna:
http://www.proshkolu.ru

2. BuneoornsiThl Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas komnekuus nu@poBsix 00pa3oBaTeIbHBIX PECYPCOB. — Pexknm
nocryma: http://school- collection.edu.ru

4. VlnTepecHble MaTepUalibl K ypoKaM (DU3UKH 110 TEMaM; TECThI [0 TEMaM;
HarJsIIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie 0Opa3oBarenbHbIEe pecypcehbl. — Pexum nocryna:

http://www.openclass.ru
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