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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOIiero oopa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

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

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOO0pa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3MKKM BHOCUT OCHOBHOM BKJIa/ B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHMS TIPU BBINOJIHEHUN UMH YYEOHBIX UCCIIEIOBAHUIA.

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

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



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

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

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

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

CHCTeMHO-AESATENbHOCTHBIN MOJIX0JI B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpPaMMe
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHaIleHus kaOuHera (usuku. [lpu
3TOM oOOecrneurnBaeTcsl OBJaJCHUE OOYYaloIMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaKk U HUHTETrpUpYs 3HAHUS U3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (HU3MYECKON MOJIENIH IS CUTyallMd MPaKTUKO-
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
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

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

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

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

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

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

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

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

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca (U3uKy Ha ypOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
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 CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

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

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

e CO3JIaHHE YCJIOBHM JJIsi pPa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

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



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH 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 (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTeprualibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactota obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble 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 MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

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

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

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 MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOU SHEPTUH CUCTEMBI Te. 3aKOH
COXpPaHECHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI 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.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KHMHETHYECKOW TEOPUM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue 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
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AelIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

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.



TexHu4ecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: 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 IMyTEM 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 sxcnepumenm, n1abopamopmsie pabonmul

N3mepeHne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoonl

[TapooOpazoBanue u koHzaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3AyXa. HachllmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdusie Tena. AHA30TPONHS CBOMCTB
kpucramioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTaJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYyYEHUS] COBPEMEHHBIX MaTE€pUaloOB, 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, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JMAAEKTPUKHM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynmona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHoOCTh  anmekTpudeckoro moiid.  IIpuHuumn



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMDIEKTPHUKY B 3IEKTPOCTATUYECKOM TOJIE.

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

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 371eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

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

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOABMKYILAS CUJIa U BHYTPEHHEE CONPOTUBIICHUE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

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

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJIynpoBoAHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKoOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TNO/I, TaJbBaHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

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

HabGmronenne amexrpoimsa.

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.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
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 JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKIMU. KapTuHa NMHUNA MAarHUTHOM HWHIAYKLIHWM I10JIS
MOCTOSTHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MarHuTHOIO TOJI JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

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

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKUUU. OJIEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTenbHOM CcUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

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

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS 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.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 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,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJjeOaHuH.



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

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosIHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: 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.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 PU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBI0 AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sakcnepumenm, nabopamopmusvie padbomul

N3mepeHne nokasaress npesioMJIEHNs CTEKIIA.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ 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. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

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

JHaBnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuuecKkue YCTpOCTBA M MPAKTHUYECKOE 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 -4acTHIL.
ILmanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu moriounieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

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

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnan. ODIEKTpPOHHBIM W TMO3UTPOHHBIM Oerta-pacman. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

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

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHn4eckre yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TUMK HOHUBUPYIOLIMUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanne TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpukiiaafHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHIIA@ U 3BE3.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpasbHBIM KJlacC —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IMOCJIEI0BATEILHOCTH. BHYTpEeHHEE CTpOCHUE



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 ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

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

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

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
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3NUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
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-neub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

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

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAY4YHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

S) Tpy10BOr0 BOCIIMTAHMS:



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 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

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

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrIe nccieaoBarebCcKHe AeliCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM 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;

BBISBJIATh TPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, 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
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

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

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

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

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

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

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
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
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA 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;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIC Pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU 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



IIEKTPOIMHAMUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHHH), TEIJIOBOE PaBHOBECHUE,
VCllapeHue, KOHJICHCALMs, IUIABJICHHUE, KPUCTAJUIM3ALHUs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a MPH €ro HAarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B MU30MPOLECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPA/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIa,
MMITYJIbC T€JIa, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIINHOCThb;, MPH ONHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAs
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUIOThI, BHYTPEHHSSI PHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

ONMCBHIBAaTh N3YYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIs, MOTEHIHUAN, PA3HOCTh MOTEHIINAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3UYECKUN CMBICI HCIOJIb3YyEMBbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJSHEPIUM, 3aKOH COXPAHEHHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW YHEPTUU TEIJIOBOTO JIBUKECHUS MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MIPUHIIHITHI ICUCTBYS MAIITUH, MPUOOPOB U TEXHUIECKUX
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 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

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

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETUYHH B BUJIC
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM U MIPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

WCITIOJIB30BATh ITPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIIPETAIUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALMM, TOJIYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUICCKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yibTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHAasT WHAYKIWSA, JEHCTBHME MAarHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddheKT), CBeTOBOES AaBleHNUE, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (U3NYECKUE BEIUUYHUHBI:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, SHEPTUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koje0aHuN B KoJeOAaTeTbHOM KOHTYpe, 3aps]l M CHjla TOKa B Mpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUeHHs W EAWHMIIbI, YKa3bIBaTh
(b OopMyJIBI, CBS3BIBAIONINE JAHHYIO (PM3UUECKYIO BEIMYUHY C APYTUMH BETUIMHAMMY;

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, MEPHO]T MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENILHOTO U MapaieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PaJIMOAaKTUBHOIO pacnaja, Mpy 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
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 JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUL U TpadHKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM 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
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW UM Hay4HO-TIOMYJApHOW WH(GOpPMAIMHU, TMOJYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyIo HHPOPMALIHUIO;

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

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢ppoBbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa ¥ METOIbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
' s Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
bubmuorexa [JOK
2.1 K 5
fHeMatia https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2
Huramiia / https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmnorexa [JOK
’ TEOPUHN https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 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
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOAMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 1 1 3 bubnuorexa [JOK
' AHIYKIUS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | bubnuotexa [JOK
OTHOCUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKH 6 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢c
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:fg;;fg;gﬁimlcwc
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
(]
JIE-H Tema ypoka Beero Kontposbubie IIpakTnueckue f{l:;:enuﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr
®du3nka — HayKa 0 IPUPOJIE.
1 Hayunblie MeT(})II[I)I HO?I,)H;HI/M 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

) (GhopMHPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHnyeckoe ABUKEHUE.

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

4 PaBHOMEpHOE ITPSAMONIMHETHOE | bubmmnoreka HOK
JOBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE | bubmuoteka [IOK
JBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoniHOe majeHne. Y CKopeHue | bubmmoreka [JOK
CBOOOIHOTO MAICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

7 JIBM>KeHHE MaTepuaabHOM TOYKH 10 1 bubnmorera LHOK

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

Kunernueckas OHEPIUia

8 Iannnes. I/IHepuvHanLHHe CUCTEMEI hitps:/m.cdsoo.ru/fl0c3bes
otcuera. [1epBslii 3akoH HproToHA
Macca tena. Cuia. Ilpunnun

9 cynepno3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK

. https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOM TOUKU

10 Tpetnii 3akon HeroToHa niis bubnmnoreka HOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TsAroreHus. Cua

11 TspkecTH. [lepBas kocMudeckas bubmorexa [IOK

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

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

13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
JBW)KCHUHU Tela B >KUAKOCTH HUJIH https://m.edsoo.ru/ff0c3f76
rase
[locTynarenbHOE U BpaliareibHOE

14 JIBIDKEHUE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HMitynsc MaTepUallbHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE

16 PabGoTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MatepHraabHON 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/ff0c461a

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 pabora
«HMccnenoBanue cBsi3u pabOThI CHIIBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPIUH TeJjla Ha IPUMEPE
PaCTSIKEHUSI PE3UHOBOTO KIYTa»

20

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

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. bBpoyHOBCKOE JBUKEHUE.

Hudbdysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4dc2



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
ypaBueHue MKT

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

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c4fde

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

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

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

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

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
croco0On! e€ n3meHenus. KoanuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJJHOATOMHOTO UJI€aJIbHOTO
rasa

Buas! Tennonepenaun

YV nenbHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

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

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5¢36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka IIOK

33
€ro IMPUMEHEHHUE K U30ITpoLIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs npoiieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [TOK
pupode. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
15 [Mpunmun nevicteus u KI1/ bubnunoreka LIOK
TEIJIOBOM MAalllUHbI https://m.edsoo.ru/ff0c600a
36 Huki Kapno u ero KII1J{
37 DKOJOTHYECKHe MPOOIeMbI
TEIIOPHEPTETUKU
O6o06maromuii ypok
38 «Monexyns HaZI?bI/I?;I/IKa OcHoBBI bubmorexa LIOK
yUIP ‘ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KonTponbHas padbora no teme
39 «MonekynsipHasi puzuka. OCHOBBI bubmmorexa [TOK
yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTH BO3/1yxa. HachlleHHbIN bubmmorexa [TOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramnmueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
N bubnuotexa [JOK
42 CBOMCTB KpucTaioB. JKujakue

KpHuCTaJlJIbI. COBpCMeHHHC
MaTcpHraJIbl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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[InaBnenue u KpucrauM3anus.

bubnunoreka LIOK

43 V nenpHas TeIIoTa MIaBICHHUS.
g https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 VpaBHeHHE TEILIOBOrO OajlaHca
P hitps://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. INEKTPUIECKUn
45 3aps. JIBa BUIa dJIEKTPUIECKUX bubmorexa HOK
P p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))JI MPOBOIHUKHA 3a1j§H bubnnorexa [IOK
YTPOBOMFHIH. hitps://m.edsoo.ru/ff0c6bee
COXpaHEHUS AJIEKTPUUIECKOTO 3apsia
BzaumoperictBue 3apsioB. 3aKoH
47 Kymona. TouedHnIl i1eKTpudecKuil bubnmorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX TOJIeH. JInHumn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nois. Ilorennuan. PasHocTh bubmmorexa OK
' ) https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKUA B
P P bubmmoteka IIOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpuueckas MpOHUIIAEMOCTb
. Bbubnnorexa IHIOK
51 OnekTpoéMkocTh. KoHniencarop 1

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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52

DIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

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

53

54

55

56

57

58

59

JlabopaTtopHast pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMMPOBAILHOTO
armapara, CTpyMHOr0 IIpHHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBaHus. [I0CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma 11st
y4acTKa 1enu

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

PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne D/1C ncrounuka Toka u
€r0 BHYTPEHHETO COTIPOTHBIICHUS

PesepsHsiit ypok. KonTponbHast
pabota o Teme "DIeKTpoANHAMHUKA"

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7410

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

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
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONIPOTUBIICHHS] METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUYECKUN TOK B BAKyyMe.
CBoiiCcTBA 3JIEKTPOHHBIX ITYYKOB

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

63

[TonynpoBoaHUKH, UX COOCTBEHHAS
U TIpUMECHasi IPOBOAUMOCTb.
CaoiicTBa p—n-nepexoja.
[TomrynpoBOIHUKOBBIE TPUOOPHI

bubnunoreka LIOK
https://m.edsoo.ru/ff0c84ae

64

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUUYECKHI TOK B Ta3ax.
CaMOCTOSITeTLHBIN U
HECaMOCTOSITENIbHBIN pa3psil.
Monnus. [Inazma

bubmmoreka IIOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumenenue. [1paBuna TexHukn
0€30MacHOCTH

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

67 «Onektpocraruka. [TocTosHHbBIN | bubmmoreka [JOK
3NEeKTpUYeCcKuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CPEeaax»

68 PesepBHeiit ypok. O0o0marommmii 1 bubmmoreka [JOK
ypok 1o reMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JIE-H Tewa ypoxa Bcero Kontpoakueie — Ipaxruecikue fd[:;:eﬂﬂﬂ :)Ig[?al;?)i:fenbﬂme
padoThI padoThI pecypen
[TocTOsIHHBIE MArHUTHI U UX

1 B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarnuTtHoO€e 1oJie TPOBOJIHUKA C

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

3 MarHUTHOTO T0JIS KaTyILIKH C 1 1 Bubnmorexa LOK

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

4 JlaGoparopHas paboTa | 1 bubnnorexka [JOK
«HccnenoBanue neMcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha

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

6 DNeKTpOMarHuTHas WHIYKITHS. |

IToTok BekTOpa MarHUTHOM



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/ff0cal 50

NHnyKTUBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi
MarHUTHOTO TOJISL KAaTYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

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

TexHuueckue ycTpoicTBa 1 X
IPUMEHEHUE: IOCTOSIHHbIE MarHUTHI,
AJIEKTPOMArHUThI,
AIIEKTPO/IBUraTENb, YCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok « MarHutTHoe
noJie. DJIEeKTpOMarHuTHast
I/IHJIYKIII/ISI»

KonTponbHas pabota mo Teme
«MaramTHOE TI0JIe.
3J'I€KTpOMaFHI/ITHa$[ I/IH}I}’KIII/ISI»

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



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.
CB0OOTHBIC IIEKTPOMArHUTHBIC
KoJicOaHHs B MICATbHOM
KoJicOaTeIbHOM KOHTYpE. AHATIOTHS
MEXTy MEXaHHUCCKUMH U
SJICKTPOMAarHuTHBIMH KOJIe0aHUsIMU

®opmyina Tomcona. 3akoH

COXpaHCHHUA DHEPTHUHN B NACAIIBHOM
KoJIe0aTEIbHOM KOHTYPC

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

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

16

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepeMeHHBIH TOK.
CuHycou1anbHbIN epeMEHHBIN TOK.
MomHOCTh IEPEMEHHOIO TOKA.
AMIIIUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

bu6mmoreka [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 KynbTypa ucnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

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

JUtMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

” 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnnoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHUTHBIE BOJIHBI, UX

23 CBOMCTBA U cKOpocCTh. [Ikaa bubmmorexa LHOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 TeneBuaeHus. Pa3zButue cpencts
cBs3u. Pagnonokanus

75 KonTponbnas padora «Konedanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
IIpssMonuHENHOE pacIpoCTpaHEHUE

2% 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 oTpakeHusd ceta. [loctpoenue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHHH B IUIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe
)% BHYTpPEHHEE OTPA’KEHUE. bubmumoreka [IOK
[IpenenbHbIi yrosa noJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPaXKEHUs
29 JlabopaTtopHas pabota «3mepenue bubnnoreka [JOK
MOKAa3aTeIs TPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n3o0pakeHui
30 B TuH3e. PopMysia TOHKOU JIMH3BI. bubmmorexa [JOK
https://m.edsoo.ru/ff0cddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnas pabota
31 «Hccnenosanue cBOMCTB
U300pa’keHN B JTMH3aX»
Hucnepcus cBeta. Cll0KHBIN COCTaB
1 6enoro csera. L{Bet. JJabopaTopHas
pabota «HabmroneHue nucnepcuu
CBETa»
1 Wurepdepenuus creta. Judpaxnus bubnuoreka [IOK
cBeta. /ludpaknuonHas pemeérka https://m.edsoo.ru/ff0ced22
14 ITonepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 U YCJIOBHSI UX 06€3011acHOTO
IPUMEHEHHUS
16 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKH.

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

[TocTtynartel cienuanbHOM TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmmorexa [TOK
AAHOBP ' s https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
OHeprusi U UMITyJIbC
18 PENIATUBUCTCKOMN YacTullbl. CBs3b bubnnoreka [HOK
MAaCCBhI C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbhas pabota «OnTuka.
39 OCHOBBI CIEIUATIBHON TE€OpUU bubmorexa HOK
1 P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTH
40 ®oronbl. Popmyia [1nanka. bubnnorexa [HJOK
DHeprus U UMNIyiasc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIE0BAaHNE Eu6 [TOK
nonnoTexa
41 otodddekra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHHE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema Bubmmorexa LIOK
A ) https://m.edsoo.ru/ff0d015¢
«KpacHas rpanuna» poroapdexra
Hasnenue cera. OnwiThl [1. H.
43 JlebeneBa. XuMHYECKOE NEUCTBUE bubmnorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTaa u
44 MPaKTUYECKOE TPUMEHEHHUE:

¢dboToreMeHT, POTONATUHK,
COJIHEeYHast baTapest, CBETO IO/



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

45 KBaHTOBOM ONTHUKN https://m.edsoo.ru/ff0d0302
Mopnens atoma ToMcona. OnbIThI

46 Pesepdopna o paccesauro o- bubmmoreia LIOK

https://m.edsoo.ru/ff0d091a
yactull. [[1anerapuas Mozenb aroma
bu6mmoreka [IOK

47 Hoctynarsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GOTOHOB

43 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuorexa [IOK
YPOBHS dHEPTrUH Ha Apyroi. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBbIE cBoiicTBa yacTull. BosHbI

49 ne bpoiura. KopryckynsapHo- bubnuorexa [IOK
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4YCHHE
OTKpbITHE PATUOAKTUBHOCTH.

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

51 u3ny4yeHus. Bousinue
PaAMOAKTUBHOCTHU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 W3oronsl. Anbda-pacmar. bubnmuorexa [JOK
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['amma-uznyuenue

53 DHeprus CBsI3 HyKJIOHOB B si/Ipe. bubnmuotexa [JOK

S nepHble peakuuu. A nepHbii

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0ca8
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peakrop. [Ipo6ieMbl, TEPCIIEKTUBBI,
9KOJIOTMYECKUE ACTICKThI SICPHOM
SHEPreTHKH

54

55

56

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

yactull. Kpyribliii cton 1
«DynaameHTaIbHbIC

B3aumojeiicTeus. EquHcTBO

bu3nYECKO KapTUHBI MUPaY

3T3,HI>I paBBI/ITI/Iﬂ aCTPOHOMI/II/I.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE aCTPOHOMUU. B
3B&3mHOTO HeOa. Co3Be3aus, ipKre
3BE3/1bI, INTAHETHI, UX BUAUMOE
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 U
spoymronri CoHIIA U 3BE3

58

Mnineunsiii [IyTe — Hama
I"amakTuka. [lonoxenue u nBUXKEHUE
Comnnna B I'amaktuke. ["'anakTuku.
YEpHble ABIPHI B s1pax 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

KoHnTtpoisbHas pabota «DJIeMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

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

O6o6maromuii ypok. Pois 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(GbopMHpOBaHUU MPEACTABICHUHN O
¢du3nueckoil kapTrHE MHUpa

O6o06matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAY4HBIX
IpeCTaBICHUN O IPUPOE
PeszepBHBIil ypok. MarautHoOe 1oste.
DNEeKTpOMarHUTHASE WHYKITHS




PesepBubliit ypok. Ontuka. OCHOBBI

67 CIielIMaIbHON TEOPUH 1
OTHOCUTEJILHOCTHU
Pese 1 ypok. KBanToBa. 3HKa.
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NEPEYEHb (KOJAUPUKATOP) PACIIPEJEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOW OFPA30OBATEJIBHOHN ITPOI'PAMMBI CPEJTHET O
OBIIET'O OBPA30BAHUS Y DJIEMEHTOB COJIEP) KAHUSI

HO ®U3UKE

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KITACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

10.1

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl CPeTHET0 00IIEero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpUMEpax poJib M MeCcTOo (U3UKH B
(GhOpMHUPOBAHUH COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

JIonen

10.2

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
MaTepHualibHas TOYKa, MHEpLUaJIbHAs CUCTeMa OTCuéTa, aOCOJIOTHO
TBEPAOE TEJ0, UACAIBHBIN I'a3; MOJAEIIHM CTPOCHHUS I'a30B, )KUJIKOCTEH U
TBEPABIX TEJN, TOYEUHBIA JIEKTPUUECKUHN 3apsi — IIPU PELICHUU

buznyeckux 3aaa4y

10.3

10.4

PacnioznaBaTh (u3nueckue siBaeHus (IpoLecchl) U 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSMOJIMHEIHOE IBH)KEHHE, CBOOOJHOE MajieHHe
TEJ, JBWKEHUE IO OKPYXXHOCTH, MHEPIHS, B3aMMOICHCTBHE TEI;
mud¢y3us, OpOYHOBCKOE JBUKEHHE, CTPOEHHUE KHJIKOCTEH u
TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJ TpH HarpeBaHUU
(OXJaxIeHNN), TEIJIOBOE PAaBHOBECHE, WCIAPECHHE, KOHJICHCAIHS,
IJIaBJeHUE, KpUCTAIM3alus, KWUIIEHHe, BIAXXHOCTh BO3/1yXa,
MOBBILIIEHUE JIaBJIEHUS Tra3a IPH €ro HarpeBaHuU B 3aKPHITOM
cocyzle, CBSI3b MEXIy [apaMeTpamMHM COCTOSIHHSL ra3a B

M30Mpolieccax; JIEKTPU3AMUS TeJl, B3aUMOJICHCTBUE 3apsIIOB

OnucelBaTh MEXaHHYECKOE ABWIKCHUC, MUCIIOJIb3YyA (I)I/I3I/I‘-ICCKI/IC
BCJIIMYHMHBI: KOOpJAWHATA, IYTh, ICPEMCIICHUEC, CKOPOCThb, YCKOPCHUCE,
macca TC€jla, CHJIa, HUMIIYJIbBC TEJIa, KHHCTHYECKAd OHCPIHsd,

NOoTCHUUAJIbHAass SHCEPTHUd, MCXAaHUYCCKaA pa60Ta, MECXaHUYCCKas




10.5

10.6

MOIITHOCTh; MPH OMNHMCAaHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICI HCIOJB3YEMBIX BEJIMYMH, UX OOO3HAUEHUS W EAUHMIIBI,
HaXOAUTb (POPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BETHUUHY

C ApYI'MH BCIWYNHAMHA

OnuceiBaTh W3y4EHHBIE TEILUIOBBIE CBOMCTBA TEI M TEIJIOBBIC
SBJICHUS, HUCIOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJIEHUE ras3a,
TEMIIepaTypa, CpedHsAs KHUHETHYecKash DJSHEpPIUs XaoTUYECKOro
JIBV)KCHUS MOJIEKYJI, CPEIHEKBAJAPATHUYHAS CKOPOCTH MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KO3 GUIMEHT MO0JIe3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTels; IpH
ONMHMCAaHWW  TPABWIBHO  TPAKTOBaTh  (U3WYECKUH  CMBICH
UCIIONIb3YEMBIX BEIIMYMH, UX O00O3HAYEHUS W E€IMHUIBI, HAXOIUTh
(GopMyIibl, CBSA3BIBAIOIIME JAHHYI0 (U3NYECKYIO BEIMYHHY C

APpYTUMH BCIIMYNHAM

OnucelBaTh M3y4YEHHBIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA W
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEJIMYUHBL:  JJIEKTPUYECKUHA  3apsl,  DJIEKTPUYECKOE  MOJe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHUU  IIPABUJIBHO  TPAKTOBAThH ¢usuyeckuif  cMbICH
UCIIOJIb3YEMBIX BEIMYMH, UX O0O3HAYEHUS U €AMHMIIBI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIIUE JAaHHYIO (U3UYECKYIO BETUUYHUHY C IPYTUMHU

BCINYHNHaAMH

10.7

10.8

aHAIM3UPOBATh (U3MUECKHUE TIPOLIECCHl M SBJICHUS, HCIOIb3Ys
¢u3nyeckre 3aKOHbI U MPUHIMUIIBL: 3aKOH BCEMUPHOTO TATOTEHUS, I,
IT n III 3axons! HpIOTOHA, 3aKOH COXpPaHEHHUS MEXaHUYECKOW SHEPI UM,
3aKOH COXPAHEHHUs UMITYJIbCA, IPUHIIMII CYTIEPIIO3ULIMHA CUIL, IIPUHIIAIL
paBHOIIpaBUs HMHEPUMAIBHBIX CHUCTEM OTCYETA; MOJEKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEILECTBA, TA30BbIE 3aKOHBI, CBA3b
CpeHEW KMHETHYECKOW SHEPrUH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
a0COJTIOTHOM TEeMITepaTypol, TIEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHs DJJIEKTPUYECKOro 3apsinia, 3akoH Kysona; mpu 3Tom
pas3nnyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BbIpaXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIE NMPHUHLUIMBI ACUCTBUS MAaILIMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBUS HX O€30MacHOro

HCIIOJIb30BaHUsA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BrmomaaTh OKCIICPUMCHTEI 110 UCCIICTOBAHUTIO (1)H3PI‘-IGCKI/IX SIBIICHHI

N IIPOHEeCCOB € UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX HSMCpCHHﬁ;




pu 3ToM (HOpPMYIHPOBATh MPOOIEMY (331a4y) U TUIIOTE3Y Y4eOHOTO
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  IIPEIUIOKEHHOTO

000pyAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

10.10

10.11

10.12

OCyIJ_IeCTBJISITB NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-IGCKI/IX
BCJIIMYHH, IIPpU 3TOM BI)I6I/IpaTB OIITHUMAJIbHEIN CIIOCO0 U3MEPCHUA U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MeXAy (U3MYECKUMHU BEIHMYMHAMU C
UCIIOJIb30BAHUEM IPSMBIX HM3MEPEHUH; IPH 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (DMKCHPOBATh pE3yJIbTAaThl MOJYYCHHOW 3aBUCHMOCTHU
(bu3nYeCKUX BETUYHH B BUI€ TaOIUI] U TpaUKOB, 1e1aTh BHIBOJIBI IO

pe3yjibTaTaM UCCICAOBaHUA

CobOmonate mpaBwia 0e30MacHOro TpyAa TMpU  [POBEICHUU
UCCIIEIOBAaHUM B paMKax Y4eOHOTro »SKCIIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOM U MPOEKTHOM JEATEIIBHOCTH C MCIIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYIOBAHUS

10.13

Pemrate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NYECKON MOJIEIBIO,
UCMONb3ysl (DpU3MYECKHE 3aKOHBl M IMPUHIUIbBI; HA OCHOBE aHaIU3a
yCIOBHS 33Ja4d  BbIOMpaTh (U3UYECKYH0 MOJENb, BBLIEIAThH
¢du3nveckre BeMWIUHBI 1 (POPMYIIbI, HEOOXOAUMBIE IS €€ pelIeHus,
IPOBOANTH pacu€Tbl M OLEHUBAaTh pPEATbHOCTb IOJYYEHHOI'O

3HA4YCHUA (I)I/I3I/I‘leCKOI\/'I BCIIMYHUHBI

10.14

10.15

10.16

10.17

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpAanBaTh JJIOTHYCCKH
HCIIPOTHUBOPCUUBYIO LCIIOYKY paCCY)I(I[eHI/Iﬁ C OHOpOfI Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonb3oBaTe MpHU pelIeHUMH Y4YeOHBIX 3a/7ad COBpPEMEHHBIE
UH(POPMALIMOHHbIE TEXHOJOIMU JJIsl MOMCKA, CTPYKTYpUpPOBaHMS,
UHTEPIIpETallMi U TPECTABICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIN3UPOBATDH MMOJIYy4YaCMYIO I/IH(I)OpMaI_II/IIO

[TpuBOANTE MpUMEPHI BKJIAZa POCCUHCKUX U 3apyOEKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KUKE B MOBCEIHEBHOMN
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
3I0pPOBbS M COOIOJIEHUST HOPM DKOJOTHYECKOrO TIOBEJIEHUS B

OKpY’KaIOIIIEeH cpene




10.18

PaboTaTh B rpymnie ¢ BHITOJHEHUEM Pa3IMYHBIX COI[UAIBHBIX POJIEH,
IUIaHUPOBATh  pabOTy TIpyINIbl, paLUOHAIBHO pacHpenessiTh
00s3aHHOCTH M IUIAHUPOBATh JIEATEJBHOCTh B HECTaHAAPTHBIX
CUTyalHsX, aJleKBaTHO OLICHUBATHh BKJIAJ KaXXIOI'O U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE pacCMaTpUBaEMOM IIPOOIEMbI

11 KIIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPpaMMbl CPeTHET0 00IIEro 00pa3oBaHUs

11.1

11.2

JleMoHCTpHpOBaTh Ha TpUMEpax poiib M MecTo (U3HKH B
dbopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOU AESATEIHHOCTH

JOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa
Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3UUECKUX MOJICIICH:
TOYCUHBIH BHGKTpH‘{eCKI/Iﬁ 3apsan, aacpHasa MOACIIb aTOMa, HYKJIOHHAsA

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

11.3

114

Pacnio3naBaTh Qu3nyeckue siBIeHUs (IIPOLECChl) U OOBACHATh UX HA
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM U  KBaHTOBOW  (DU3UKU:
ANIEKTpUYECKasi IMPOBOAMMOCTb, TEILNIOBOE, CBETOBOE, XMMHYECKOE,
MarHUTHOE  JIEWCTBUS  TOKAa,  B3aUMOJIEHCTBUE  MAarHMTOB,
AIIEKTPOMAarHWTHas WHAYKLHS, JeHCTBHE MAarHUTHOrO TMOJS Ha
IIPOBOAHMK C TOKOM M JIBWXKYIIMHCSA 3apsf, 2JIEKTPOMAarHUTHBIE
Kosle0aHHs W BOJHBI, MNPSAMOJIMHEHHOE pPaCHpOCTpaHEHUE CBETa,
OTpakeHHe, TNpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
NOJIIpU3alus CBETA, AUCIIEPCHUs CBETa, (GOTOAIEKTpUUecKuil 3hPpext
(poroaddext), cBeTOBOE HaBleHHE, BO3ZHUKHOBEHHE JIHHEHYATOTO
CIEKTpa aroMa BOAOPOJA, €CTECTBEHHass M HCKYCCTBEHHas

PaarnOaKTUBHOCTD

OmnuceiBaTh W3yYEHHBIE CBOWCTBA BeIIECTBAa (DJIIEKTPHUECKHE,
MarHUTHBIE, ONITHYECKUE, JIEKTPHUECKYIO TPOBOIUMOCTD Pa3IMYHBIX
Cpel) © DIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
dbuznuecKkue BENUYHMHBL: DJJCKTPHUUECKUW 3apsj, Ccujla TOKa,
ANEKTPUYECKOE  HAMPSHKEHUE, DJIEKTPUYECKOE  COINPOTHUBIICHUE,
pasHocTh moteHnuanos, JJIC, paboTta Toka, WHIYKIHS MarHUTHOTO

noJjisg, cujia AMnepa, cHulia HopeHua, WHAYKTUBHOCTb KaTYIIKH,




SHEPrus 3JIEKTPUUECKOr0 M MarHUTHOIO TOJEH, NEepUOA U 4acToTa
KoJIeOaHUH B KOJIeOATEIbHOM KOHTYPE, 3apsi/1 M CHJIa TOKa B ITpOIecce
FapMOHMYECKHUX  DJIGKTPOMArHUTHBIX  KojeOaHu#,  (oKycHOe
paccTosiHuE M ONTHYECKas CUJIA JIMH3bI; MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJIB3YyEMBbIX BEJIWYHH, UX
0003HaueHHUsI W EAMHUIIBI; YKa3blBaTh (OPMYIIBI, CBA3BIBAIOIINE

JaHHYIO0 (PU3UYECKYIO BETUYUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh M3Y4YEHHbIE KBAHTOBBIC SBJICHUS U  IPOLECCHI,
UCIIONB3Yys (PU3MYecKrue BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrus U UMIYJbC (HOTOHA,
Mepro/ MoJIypacnaa, YJHEPTusl CBS3M aTOMHBIX si/Iep; IPU ONKMCAaHUU
MPaBUJIBLHO TPAKTOBaTh (U3UYECKUNW CMBICI  HUCIOJIb3yEMBIX
BENIMYMH, MX OOO3HAUYEHUS M EIUHUILIBI; YKa3biBaTh (HOpMYyIIbI,
CBA3BIBAIOIME JAHHYI (U3UYECKYI0 BEJIMYUHY C JAPYyTUMHU

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

11.6

11.7

11.8

11.9

AHam3upoBath (U3NYECKUE TMPOIECCHl W SIBICHHS, WCIOIb3Ys
¢u3nvecKkue 3aKOHBl M NPUHLOMIBL 3akoH Owma, 3aKOHBI
MOCJIE0BATEIbHOTO U MapajuIeIbHOTO COCIUHEHHUS ITPOBOJHUKOB,
3akoH J[>xoyinsa — JIeHna, 3akOH 3J1€KTPOMAarHUTHOM MHAYKIUH, 3aKOH
MPSIMOJIMHEITHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHHUS CBETA,
3aKOHBI MPEJIOMJIEHUS CBETa, YypaBHEHME OMWHINTEWHa IS
dororddekra, 3aKOH COXpaHEHHUS HSHEPTUU, 3aKOH COXpaHEHUs
HMMITyJIbCa, 3aKOH COXPAHEHHUs DIIEKTPUUYECKOrO 3apsAna, 3aKOH
COXpaHEHUsT MacCoBOTO 4YHCIa, TMocTyiaaTtel bopa, 3akon
pPaIMOaKTUBHOIO paclajaa, MpH OSTOM pa3iiiyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA, €T0 MAaTEMAaTHUYECKOE BBIPAXKEHUE U YCITOBUS

(rpaHu1IbI, 06J1ACTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIllpaBJICHUC BCKTOpAa HWHAYKIIMKM MAarHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpOI/ITB n  OIIMChbIBATh I/1306pa)KCHI/IC, co3agaBacMo€ IIIIOCKHUM

3€pKajgoM, TOHKOW JIMH30M

BBINONMHATE SKCIIEPUMEHTHI 110 HCCIEIOBAHNIO (PU3HUECKUX SBICHUN
U TIPOIIECCOB C HMCIOJB30BAHUEM TPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GopMyJIHpOBaTh NMpolieMy (3agady) U TUIoTe3y y4eOHoro
HKCIEpUMEHTa,  coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO

060py,£[0BaHI/ISI, MPOBOAUTD OIIBIT U q)OpMYJ'II/IpOBaTL BBIBOJbI




11.10

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

HCIIOJIBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYHMH C UCTIOIB30BAHUEM
OpsIMBIX HM3MEPEHUN; TpPU STOM KOHCTPYHUPOBaTh YCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOTYYECHHONW 3aBHUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BH/JIE TAOJIUIl U TPAUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

HCCICI0BaHUA

11.12

11.13

11.14

CobOmonate mpaBmia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-
UCCIIeIOBATENILCKOW U MTPOCKTHOM IEATEIBHOCTHU C UCIIOIb30BAaHHEM

U3MEPUTENbHBIX YCTPOICTB U J1a0opaTOPHOTO 000pYyIOBaHUS

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 pacuéThl M OLEHUBATh PEATbHOCTh IOJYYEHHOTO

3HA4YCHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTHBOPEUYUBYIO LIETIOYKY PACCYKIAEHUMN C OIIOPOM HA U3YUECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

11.15

Hcnonp3oBaTh MNpu pelIeHWH Y4eOHBIX 337ady COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOMCKA, CTPYKTYpHUpPOBaHMA,
UMHTEpIpeTallii U MPeICTaBICHUsS y4eOHOM M Hay4HO-TIOMYJISIpHOU
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

aHAIM3UPOBATH MOJIYYaeMyt0 HH(pOpMaIIIO

11.16

11.17

11.18

OOBSICHATH NMPUHIUIIBI ACHCTBUSI MAIIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3invaTh YCJIOBHUS UX OE30MaCHOTO HCIIOJIB30BAaHUS B

OBCEIHEBHON KU3HU

[TpuBOANTE MpUMEPHI BKJIAZa POCCUHCKUX U 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KUKE B MOBCEIHEBHOMN
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
3I0pPOBbS M COOIOJIEHUST HOPM DKOJOTHYECKOrO TIOBEJIEHUS B

OKpY’KaIOIIIEeH cpene




11.19

PabGotaTh B rpyImime ¢ BBITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpYMNIbl,  PAlMOHAIBHO  pacHpelessTh
0053aHHOCTM M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHJApTHBIX
CUTyalUsAX, aJeKBaTHO OLIEHUBATb BKJIAJ KaXXION0 U3 YYaCTHHUKOB

IPYIIBI B PEIICHUE pacCMaTpUBaEMOM MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3jaena

Kox nposepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA
JJIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o mnpupoje. Hayunbie
METO/Bbl IO3HAHUS OKPYKAIOIIEro Mupa.
1.1 Posb 3kcniepuMenTa u Teopuu B Mpouecce
MO3HAHUS TNPUPOJBI. ODKCIEPUMEHT B

¢buznke

MopenupoBanue (GpU3MYECKUX SBICHUH H
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
dusnyeckue 3aKOHBI U TEOPHH. | paHMIIBI
1 MPUMEHUMOCTH  (DPU3UYECKHX  3aKOHOB.
' [Mpuammn cootBercTBUs. Pone m mecto
¢u3ukn B (HOPMHUPOBAHUK COBPEMEHHOM
HAY4YHOW KapTHUHBI MHpa, B NMPAKTUYECKOU

NESITEIbHOCTH JIFOIEN

MEXAHUKA

#i#HPartitHKUIHEMATHUKA

Mexanuueckoe IBHKCHHUE.
2.1.1 OTHOCHUTEIBHOCTH MEXaHUYECKOT'O

nBuxkeHust. Cucrema orcuéra. TpaekTopus

2.1

[Iepememenue, CKOPOCTb (cpenuss
CKOpOCTb, ~MTHOBEHHass CKOpPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, UX
MIPOEKIIMM Ha OCH CHCTEMBl KOOpIMHAT.
Clo)keHre TEepeMEICeHUH U CIIOXKEHUE

CKOpOCTEH

PaBHOMEpHOE " PaBHOYCKOPEHHOE
2.13 npsMosiiHeiiHoe  aBwkeHue. [ 'paduku

3aBHUCHUMOCTH KOOpJAWHAT, CKOpPOCTH,




2.2

YCKOpEHMS, IIyTH U  [EpPEeMELIEHUS
MaTepuaibHON TOYKHA OT BPEMEHHU

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO IaJECHUSA

2.1.6

2.1.7

2.2.1

KpuBonuneiinoe nBuxenue. PaBHomepHOE
NBIDKEHUE  MaTepUalibHOM  TOYKH IO
OKPYKHOCTH. YrnoBas CKOPOCTb,
AuHeWHas ckopocthb. Ilepuox u yactora.

LleHTpocTpeMuTEIbHOE YCKOPEHHE

TexHuueckue yCTpoOHCTBa: CIHAOMETD,
JBIKEHUE CHAPSIIOB, IIEMTHBIE U PEMEHHBIE
nepegadu

IIpakTueckue paboTHI. H3mepenne
MIHOBEHHOM ckopoctu. HccnegoBanue
COOTHOUIEHUS MEXIY MyTSAMU,
PO ICHHBIMHA TEJIOM 3a
[IOCJIE/IOBATEIbHBIE PAaBHBIE MPOMEXYTKH
BpEMEHU npu PaBHOYCKOPEHHOM
JNBWKEHUM C HAYaJlbHOM  CKOPOCTHIO,
paBHON Hymo. M3ydeHune JIBUKEHUS
[IapuKa B BS3KOM XKUIKOCTH. M3yueHue
TIBIDKEHUSA Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO

#iHPari#H## IMHAMUKA

IIpuHuun  otHocuTensHOCTH  ['anmunes.
IIepBbiit 3akoH Hbrorona. MHepunansHbIe

CHUCTEMBI OTCUETA

222

223

Macca Tena. Cuna. [punnun

CYNEpIIO3UIUU CUIT

Bropoii 3aKOH Hrrotona s
MaTepuaibHOM TOYKM B HHEPLHAIBHOU
cucrteMe orcuéra (MCO). Tperuil 3axkoH

Hrrotona AJId MaTCPUAJIBHBIX TOYCK
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224

3akoH BceMUpHOro TaroteHusa. Cuia
TshKecTH. IlepBas kocMudeckass CKOpPOCTb.

Bec Tena

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuma TpeHus
CKOJBXKEHUSI W CHUJIa TPEHHUS TIOKOS.
Koaddurment TPEHUS. Cuia
CONPOTHUBIICHUS TMpPU JIBJKCHUM Tella B

KHUIKOCTHU WUJIHM I'a3€

HOCTyrIaTeJ'ILHOG n BpalaTCiIbHOC

JBUKCHHE a0COTIOTHO TBEPIOTO Tella

2.2.8

Moment CUJIBI OTHOCHUTEIILHO ocH
BpamieHusi. Ilmedo  cunbl.  YcinoBus

paBHoBecus TBEpAoro Tena B UCO

229

2.2.10

TexHu4eckue yCTpOMCTBA: IOAIIMITHUKH,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

IIpakTueckue paboTHI. N3yuenue
IBIDKEHUS  Opycka 1O  HaKJIOHHOH
IJIOCKOCTH TIOJI JEHCTBUEM HECKOJIBKUX
cun. MHcecnenoBanue 3aBUCHUMOCTH — CHII
YIPYIOCTH, BO3HUKAIOIIHUX B
nepopMupyeMoil IpyXKHMHE U PE3UHOBOM
oOpasie, OT BEIWYMHBI UX JeQOopMaluu.
HccnenoBanne  yciaoBUM  paBHOBECHS

TBépI[Ol"O T€JIa, UMCIOIICTO OCh BpalllCHUSA

###PartH#3AKOHBI COXPAHEHUNA B MEXAHUKE

NMnynec MaTepuasbHOM TOYKH, CHCTEMBI

23.1 MaTepuaibHBIX TOYEK. MMITyabC cumel U
M3MEHEHHE UMITYJIbCa Tela
)35 3akoH coxpaHeHusa wummyiasca B HCO.
o PeakTuBHOE ABMXEHNE
233 Pabora cuibl
234 MouHoCTb CUIbI
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2.3.6

Kunernueckass »Hepruss MaTepuanbHON

TOYKH. TeopeMa 0 KHHETHYECKOU OHEpPIrun

[TorenunaneHas sHeprus. Ilorenunanbaas
9HEprusi  ympyro  jaehopMHpOBaHHOU
npyxusbl. [loTeHnManbHas sHeprus tena

BOJIM3M IOBEPXHOCTHU 3eMITN

2.3.7

2.3.8

2.3.9

2.3.10

[loreHnuanpHple ¥ HEMNOTCHIMAJIbHBIC
cwibl. CBs3b pabOTHl HEMOTEHIHMAIBHBIX
CHJI C U3MEHCHUEM MEXaHUYECKON SHEPTHH
CUCTeMBl  Tel. 3aKOoH  COXpaHEHUs

MEXaHUYeCKOM OHCPIUuun
anyr HC U HCYIIPYTI'UC CTOJIKHOBCHUSI

TexHuyeckue  ycTpoWcTBa:  JIBHIKEHUE
paker, BOAOMET, KOIEp, IPYKUHHBIN

IIMCTOJICT

[IpakTuueckue pabotel. M3ydeHue cBs3u
CKOpOCTEH TENn Tpu HEYHpyrom yaape.
UccnenoBanue cBsi3u pabOThl CHIIBI €

H3MCHCHHEM MEXaHHMYISCKOM OHCPIruu TCjia

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
###Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHN
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-
KUHETHUYECKON  Teopud. bBpoyHOBCKOE
3.1.1 JBUKCHHUE. Huddysus. Xapakrep
NBIDKEHUST W B3aUMOJICUCTBHUS  YaCTHI]
BELIECTBA
3.1 Mopnenu CTpoeHMsI Ta30B, XUAKOCTEH U
3.1.2 TBEPABIX TN U OOBSICHEHHWE CBOMCTB
BELIECTBA HA OCHOBE ATHX MOJIENEN
313 Macca monekyn. KomnuectBo BemiecTsa.
[TocTostHHast ABoraapo
314 TenmoBoe paBHOBecue. TemmnepaTypa u €€

n3mepenue. [lkana remneparyp Lienscus




3.2

Monens wuneanpHoro rasza. OCHOBHOE
ypaBHEHHE  MOJICKYJISIPHO-KHHETHICCKOU

TCOpHU UACAIBHOI'O Ira3a

3.1.8

AOcomroTHass TeMIeparypa Kak —Mepa
cpeaHen KUHETUYECKON SHEPruu
TEIUIOBOrO JIBM>KEHUA YyacTull ra3a. [llkana

temneparyp KensBuna

VpaBuenue Knaneiipona — MeHaeneesa.

3akoH JlaapTOHA

l'azoBeie  3akoHbl.  M3ompomeccsl B
HIeaIbHOM rase C MOCTOSHHBIM
KOJIMYECTBOM BELECTBA: H30TepMa,

n30x0pa, n3obapa

3.1.9

3.1.10

3.2.1

TexHu4eckue yCTpOMCTBA: TEPMOMETD,

OGapomeTp

[IpakTuyeckue pabotsl. I3MepeHne Macchl
BO3/yXxa B KJIACCHOM KOMHATe.
HccnenoBanue  3aBUCUMOCTH  MEXIY
rapaMeTpamMl COCTOSIHMSI Pa3peXEHHOI0

rasa
OCHOBbI TEPMOJIMHAMUMKN

TepmoanHamMuueckas cucrema.
BryTpeHHs 3HEprus TEpPMOAMHAMUYECKON

CHUCTEMBI U CITOCOOBI €€ N3MEHEHUS

322

KomnuectBo ~ temotet  u  pabora.
BHyTpeHHssT  dHEprusi  OJHOATOMHOTO

NACAJIbHOIO ra3a

3.23

Bungnr TETJIONEPEIAYH:
TEIJIONPOBOAHOCTb, KOHBEKITHS,
n3nydeHue. TermioéMKOCTh Tena. Y IeabHast
TEIIOEMKOCTD BEIIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIEpEaaUC

324

[IepBbIit 3aKOH TEPMOANHAMUKH.

HpI/IMeHCHI/IC nepBoro 3aKOHa
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3.2.5

TCPMOANHAMUKHN K nusomnponeccam.

I'padmueckas unTepnperanus paboThl ra3a

Tennossle MamuHbl. [TpuHIMIIBL NEelicTBUS
TerIoBbIX ~ MamuH.  IIpeoOpasoBaHus
SHEPrud B TEIUIOBBIX  MAaIllMHAX.
Koadduument nonesnoro neiictus (nanee
— KII[I) TermoBoit mamunsl. [{ukn Kapuo n
ero KIIJI

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpaTuMOCTh MpOLIECCOB B TMPHUPOJE.
TenoBble  ABUTaTeNnd. OKOJOTMYECKHE

POOIEMBI TETUIOHEPTETHKU

3.2.7

TexHudeckue  yCTpOMCTBA:  JBUTATEINb
BHYTPEHHETO CTOpaHus, OBITOBOI

XOJIOANUJIbHUK, KOHAUITHUOHCP

3.2.8

[Ipaktuyeckne  pabotel.  M3mepenue

yAETbHOU TEIIOEMKOCTH

###Par###AI'PEI’ATHBIE COCTOSHIMA BEHLIECBA. ®A30BbLIE

[NEPEXO/IbI

3.3.1

332

3.33

[TapoobpazoBanue u KOHJICHCAIIHS.
Hcnapenne u kumeHue. YaenbHas TEIIOTa
napooOpa3zoBaHusl. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUS

AOcConIoTHAs ¥ OTHOCUTEIIbHAS BIIAXKHOCTD

BO3ayxa. HacslmeHHbIl nap

Teépnoe Ttemo. Kpucrammueckue u
aMmop(dHbIe Tema. AHU30TPONMHS CBOWMCTB
KpHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

334

335

3.3.6

[InaBnenue u KpuctammM3anus. Y AeIbHAs

TCIIJIOTA IIJIaBJICHH . Cy6J'II/IMaI_II/I$[
ypaBHeHI/IC TEILIOBOro OajlaHca

TexHuyeckue ycTpoilcTBa: TMTPOMETp U

IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUN




MOoJIyudCHUA COBPCMCHHBLIX MATCpPUAJIOB, B
TOM YHUCJIIC HaHOMATECpHUaAJIOB, u

HaAHOTCXHOJIOIT'NH

337 [Ipaktuyeckne  pabotel.  M3mepenue
BJIQJKHOCTH BO3]lyXa

OJIEKTPOAMMTHAMUKA

4.1

###HPar#i##JIEKTPOCTATUKA

Al DnexTpu3anus Tel. DJIEKTPUUECKUI 3apsil.
J1Ba BHJIa 3JICKTPUIECKHX 3apsIOB

412 IIpoBoaHMKY, JUDIIEKTPUKU u
o IIOJIYTIPOBOJAHUKHU

4.13 3aKOH COXpaHEHUS JIEKTPUUECKOTO 3apsiaa

4.14 B3aumoneiictBue 3apsnoB. 3akoH Kynona

Onexrpuueckoe none. HanpskénHocTs
41 3JIEKTPUYECKOIO IOJIAL. [TpuHnmn
1.5

cynepno3uuuu. JIMHMKM HanpsKEHHOCTU

QJICKTPHUYCCKOIO I10JIA

i16 Pabora cui 31MeKTPOCTATUYECKOTO ITOJIS.
Ilorennuan. Pa3HocTh MOTEHIINAIOB

[IpoBoHMKH u JBJIEKTPUKH B
4.1.7 TIOCTOSTHHOM BIIEKTPUUECKOM TI0JIE.

I[I/IBJ'ICKTPI/ILIGCKa}I IMPOHUTTACMOCTDb

ONEeKTPOEMKOCTb. Konpgencarop.
4.1.8 DNeKTPOEMKOCTh IIOCKOTO KOHIEHCATOPa.

3HeprI/I${ 3apsAKCHHOT'O KOHACHCATOpa

TexHndeckue yCTpoWCTBa: DIEKTPOCKOIL,
JIIEKTPOMETD, AIEKTPOCTATUICCKAS
3allUTa, 3a3eMIICHHE DIIEKTPOIPHOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

41.10 [IpakTuyeckne  pabOTHI. H3mepenne
INEKTPOEMKOCTH KOHJEHCATOPA

4.2

HHPart#H#TIOCTOSIHHBIN DJIEKTPUUYECKUN TOK. TOKU B
PA3JIMYHBIX CPEJIAX




4.2.1

Ycaopus CYHICCTBOBAHUA IMOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. HcTtouHukm TOKA.

Cuia Toka. [locTOSSHHBIH TOK

422

423

4.2.4

Hanpsokenne. 3akoH Oma a1 ydacTka
Lenu

DneKTpuueckoe COIPOTHBIICHUE.
VY nenpHOe CONPOTHUBIICHHUE BEILIECTBA

HOCJ’ICI[OB&TGJ'IBHOC, napajjiCJIbHOC,

CMCHIAHHOC COCANHCHUC ITPOBOIHUKOB

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

PaGora »snekTpuueckoro TOKa. 3aKOH
Jxoyia — Jlenna

MomIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBrkymas cuia (nanee — DJ(C) u
BHYTPEHHEE COMPOTUBIICHUE HUCTOYHHKA
Toka. 3akoH OMa /715 TOJTHOM (3aMKHYTOI)
JIEKTPUIECKON LEIIN. Kopotkoe

3aMBbIKaHHC

DNeKTpOHHAsE MPOBOAUMOCTh  TBEPABIX
METaJUIOB. 3aBUCUMOCTb COIPOTHUBIICHUS
METaJUIOB oT TeMIEpaTyphl.

CBepxnpoBOIUMOCTb

OnexTpuueckuil Tok B Bakyyme. CBolcTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

[TomynpoBoaHUKH. CobcTBenHas u
MIpUMECHas MIPOBOIMMOCTD
MOJYITPOBOJIHUKOB. CaoiicTBa p-n

nepexoza. IloxynpoBoHUKOBBIE TPUOOPEI

DNEeKTpUYECKH TOK B  3JIEKTPOJIUTAX.
DNeKTpONUTHYECKas JTMCCOITHAITHA.
DNeKTponn3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENBEHBIN U HECAMOCTOSATEIILHBIN

paspan. Pazauunsie THUIIBI




CaMOCTOATENIBHOrO  paspsaa.  MouHus.

IImazma

TexHuueckue yCTpOMCTBa: aMIIEPMETD,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa,
3JIEKTpOHarpeBaTesibHbIe puoopsI,
4.2.13 AJIEKTPOOCBETUTEIIbHBIE npudOpHI,
TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIN
MO, TEPMHUCTOPbI U  (OTOPE3UCTOPHI,

HOJ'Iyr[pOBOI[HI/IKOBHﬁ AUOoA, ralbBaHUKa

[IpakTrueckue paboThbI. N3yuenne
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.
4.2.14 N3mepenne DJIC ncToOUHMKA TOKAa M €ro

BHYTPCHHCETO COIIPOTUBJICHUA.

HaGmronenue anexrponuza

11 KIIACC
Kon Koanposepsiemoro IIpoBepsiemble 3JIeMeHTBI
pasaeJa 3JIEMEHTa cojiepKaHus
4 SJIEKTPOAMHAMUKA
##HPari#M AT HUTHOE I10JIE. D JIEKTPOMATI'HUTHA A
NHAYKIUA
[TocTrosiHHBIE MarHMThI.
4.3.1 Bsaumonericteue IIOCTOSTHHBIX
MarHuToB
MarnutHoe nosie. Bekrop MarHuTHOR
43 UHAYKOUK. [IpuHIunD cyneprno3uiuu.

432 JInauu MarauTHOM MHAYKIMK. KapTuna
JUHAN MAarHATHOM WHIYKIUU TOJS

IIOCTOAHHBIX MarHuTOB

MarauTHO€E 1oJIe TPOBOJHUKA C TOKOM.

Kaptuna sumHuA 1ons  AJIMHHOTO
433

NpSAMOr0 MPOBOJHUKA U 3aMKHYTOTO

KOJbLCBOro IPOBOJHHMKA, KAaTYHIKU C




TOKOM. OmnbIT Dpcrena.
BzaumopeiictBue  MpPOBOJHUKOB €

TOKOM

434

4.3.5

4.3.6
4.3.7

4.3.8

Cuna Amnepa, e€ Moysb U
HarpaBJieHUE

Cuna Jlopenma, e€ wmoaylab W
HanpasieHue. [[BrkeHue 3apsiKeHHOU
YacTUIbl B OJHOPOJHOM MAarHUTHOM
nione. Pabora cunel Jlopenia

SIBieHue >eKTPOMAarHUTHON UHYKITUH
[ToTok BekTOpa MAarHUTHOW WHAYKIIMH
1C WUHAYKIHH. 3aKoH

3JIEKTPOMAarHuTHOM MHAYKIMU Papanest

4.3.9

4.3.10

BuxpeBoe snextpuueckoe none. I/1C
WH/TyKIIMHU B TIPOBOJTHHKE, TBYKYIIIEMCS
MOCTYTIATEIbHO B OJTHOPOJTHOM

MarouTHOM II0JIC

[IpaBuio Jlenna

4.3.11

4.3.12

NHAYKTUBHOCTS. SIBnenue
camonnaykuuu. 3/]C camonHIyKunu
DHeprusi MarHUTHOTO MOJISI KaTYUIKU C

TOKOM

4.3.13

DNEKTPOMArHUTHOE TT0JIe

4.3.14

TexHudeckne ycTpONCTBA: IMOCTOSIHHBIE
MarHurhl, JJIEKTPOMArHUTBI,
JIIEKTPOJIBUTATEIb, YCKOPHUTEIHN
JJIEMEHTAPHBIX YAaCTHLl, WHAYKLIHUOHHAS

IICYb

4.3.15

[Ipaktuyeckne  paboTel.  M3yueHue
MAarHuTHOTO TIOJS KAaTyIIKH C TOKOM.
HccnenoBanue AeUCTBUSA MOCTOSIHHOTO
MarHurta Ha paMKy C  TOKOM.
HccnenoBanue SIBJICHUS

3HCKTpOMaFHHTHOI>'I HUHAYKIOUA




KOJIEBAHUA 1 BOJIHBI

5.1

##HPart#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

5.1.1

5.1.2

KOJIEBAHUMA

Komnebarensnas cucrema. CB0OOOIHBIE
KOJeOaHus. ['apMoHHUECKHE
KoJIe0aHusL. [Tepuon, Jacrora,

aMIIuTyna u (asza KonebaHuit

[Ipy»xuHHBII MasITHUK.

Marematnueckuii MasITHUK

YpaBHeHHe FapMOHHYECKUX
KOJICOaHUIA. Kunematnueckoe u
IUHAMHUYECKOE OIMCaHue

K0J1€0aTeIbHOI0 JABUIKCHUA

[IpeBpamenue SHEPIrUHu npu
rapMOHHYECKHX KoyeOaHusx. CBs3b
aMIUIUTYABl  KoJeOaHui  MCXOIHOMU
BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHMit

eé CKOPOCTHU U YCKOPCHUA

Konebarenbusiit koHTYp. CBOOOIHBIE
JNIEKTPOMArHUTHBIE ~ KOJEOaHWS B
UJeabHOM KOJIe0aTeIbHOM KOHTYpE.
AHaNOTus MEXIy MEXaHWYSCKHUMH W
ANEKTPOMArHUTHBIMU  KOJICOAHHSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA SHEPTIUun B

nJealIbHOM KoJie0aTeIbHOM KOHTYpe

5.1.8

BrinyxneHnbie MEXaHUYECKHE
kosicOanusa. Pesonanc. Pes3oHaHcHasg
KpHBas. Brinyxnennbie

QJICKTPOMArHUTHBIC KoJIeOaHHS.

Ilepemennbiii Tok. CuHycOMAANBHBIN

IIEPEMEHHBIN TOK.




MomHocTb [IEPEMEHHOTO TOKa.

5.1.9 AMIIUTY AHOE u JIEHCTBYIOIIIEE
3HAQUYEHHE CUJIbI TOKA U HAMPSHKEHUS
Tpauchopmarop. [IpousBoxacTso,
nepenavya u norpebieHue
JIIEKTPUYECKON JHEpruu.
DKOJIOTHYECKHE PHUCKHU npu
5.1.10 .
MIPOU3BO/ICTBE JIEKTPUUECKON SIHEPTUU.
KynbTypa WCIIOJIb30BAHUS
BJIEKTPOSHEPTMM B TOBCEIHEBHOM
KU3HU
Texnuueckue YCTpOMCTBA:
5.1.11 ceiicmorpad, >IEKTPUYECKHIl 3BOHOK,
JIMHUY AJIEKTpoIiepeaayd
[IpakTudeckue padotel. MccnenoBanme
3aBUCHUMOCTH nepuoja MaJbIX
KoJieOaHUM Tpy3a HAa HUTU OT JJIUHBI
5.1.12 HUTU U Macchl rpysa. Hccinenosanue

IIEPEMECHHOTO TOKa B J1(S004 us3
IIOCJICA0OBATCIILHO CO@I[I/IHéHHBIX

KOHJIEHCATOPa, KaTyIIKH U Pe3ucTopa

5.2

##HPart#MEX AHUYECKUE N DJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

522

523

MexaHnu4yeckue  BOJHBI,  YCJIOBHS
pactpoctpanenus. Ilepuoa. Ckopocts
pactpocTpaHeHUss W JJIMHA BOJIHBL.

HonepeqHLIe " IpOJO0JIbHBIC BOJIHBI

HiHIP artH# WnTepdepenus u

,Z[I/I(bpaKI_II/ISI MCXaHHUYCCKUX BOJH

3Byk. Ckopocte 3Byka. I'poMkocTh

3ByKa. BeicoTta ToHa. TemOp 3ByKa

524

DJIEKTPOMAarHuTHBIE BOJHBL. Y CIIOBUS
W3YyYECHUS DJIEKTPOMATHUTHBIX BOJIH.

B3anmuas opuenTtanus Bektopos E, B u
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525

5.2.6

U B DOJCKTpoOMar HUTHOW BOJIHE B

BaKyyMe

CBoiicTBa 3JICKTPOMAarHUTHBIX BOJIH:
OTpaXkeHHe, HpeJIoMIICHUE,
HoJIsIpU3anys, nudpaxmms,
uHTephEpeHIHs. Ckopoctb
3JIEKTPOMAarHUTHBIX BOJIH

Ixana QJICKTPOMArHUTHBIX BOJIH.

HpI/IMCHeHI/IC QJICKTPOMAaruuTHLIX BOJIH

B TEXHHKE U OBITY

5.2.7

HpI/IHHI/IHBI PaaArOCBA3U U TCIICBUICHU .
Pa,Z[I/IOJ'IOKaI_[I/IH. BHeKTpOMaFHI/ITHOG

3arpsI3HEHUE OKPYKAIOLIEH CpeIbl

528

5.3.1

Texnunueckue YCTpOMCTBA:
MY3bIKaIbHbBIE WHCTPYMEHTHI,
YJIBTPa3ByKOBas JIMArHOCTUKA B
TEXHUKE W  MEIUIMHe,  pajap,
pamuoONpUEMHHUK, TEJIEBU30D, AHTECHHA,

tenedon, CBU-neun

##HPariH#H#OII TUKA

HpHMOHHHCﬁHOG pacupoCTpaHCHUC

CBETa B OJTHOPOJHOM cpene. JIyu cBera

532

533

534

535

Otpaxxenue cBeTa. 3aKOHbBI OTPAKEHUS
ceeta. [lloctpoenne wu300paxkeHUil B

TIJIOCKOM 3€pKaJIC

[Ipenomienue cBeta. 3aKOHBI TPETOMIICHHS
cBera.  AOCOIOTHBIN [OKa3aresb
MIPEIOMIIEHUS

Iomnoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHbIi yroJ IIOJTHOTO
BHYTPEHHETO OTPaKEHHUS

Hucnepcusi cBera. CIOXHBIM cOCTaB

Oenoro cBera. L{Bet




5.3.6

Cobwuparolue 1 pacCeHBAIOIINE JTMH3BI.
Tounkas nuna3a. @OoKyCHOE paccTOsTHUE U
ONTHYECKass CUJa TOHKOW  JIMH3BI.
[Toctpoenue n300pakeHU I B
COOMPAIOIINX U PACCEHBAIOIINX JIMH3AX.
®opmyJia TOHKOM JIMH3BI. Y BEIMYEHUE,

JaBaeMoe€ JIUH30HU

5.3.7

53.8

IIpeneinsr IIPUMEHUMOCTHU
TE€OMETPUYECKON ONTUKH

Wntepdepennus ceera. Korepentusie
UCTOYHMUKH. YCJIOBUS  HAOIOJEHUs
MakCUMyMOB ¥ MHUHHMYMOB B
UHTep(EepEeHIMOHHON KapTHHE OT JIBYX

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

539

Hudpakmus  cBera. JudpakumoHHas
peuéeTka. YcinoBue HaOIIOICHUS
[JIABHBIX MAaKCUMyMOB TIpU TaJCHUU
MOHOXPOMaTHYECKOTO cBeTa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10

[Tonspusanusa ceera

5.3.11

TexHu4eckue ycTpoucTBa: OYKH, Jyla,
¢doroanmnapar, NPOEKLMOHHBIN anmnapar,
MHKPOCKOII, TEJECKON, BOJOKOHHAs
ONTHKA, JAU(]paKIUOHHAs  peméTKa,

TIOJISIPOU/T

53.12

[Ipaktuueckue pabotel. I3mepenue
IIOKa3aTenst IIPEIOMIICHUS.
HccnenoBanue CBOWCTB H300pakeHUil B

nuH3ax. HaGmonenune nucnepcuu cBera

SJIEMEHTAI CITELIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

6.1

FpaHI/IHBI NPUMECHUMOCTH
KJIaCCUYECKOM MEXaHHUKHU. HOCTYJ'IaTLI
TCOpHUU OTHOCHUTCJIBHOCTH:

HHBAPUAHTHOCTL MOAYJIA  CKOPOCTU




7.1

7.2

6.2

6.3

6.4

cBeTa B BAKyyMe, IIPUHLUII

OTHOCUTEJILHOCTH DHUHINTEHHA

OTHOCUTENBHOCTE  OAHOBPEMEHHOCTH.
3ameUieHHEe BPEMEHU M COKpAICHHE
TUTUHBI

OHeprus M UMIYJIbC  CBOOOAHOM
YaCTHIIBI

CBs13b Macchl ¢ YHEPTUEH U UMITYJIECOM

CBOOOJHOW 4YaCTUIBl. DHEPrUsi MOKOs

CBOOOIHON YaCTHUIIBI

KBAHTOBAA ®U3UKA

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

®ortonel. dopmyna Ilnanka cBsA3M
9Hepruu (OTOHa C €ro 4YacTOTOM.
OHeprus ¥ uMIysbc GOTOHA

OTtkpsiTHE u HCCIIEIOBAHNE

dotorddexra. Onbitel A.I'. CTonerona.

3akoHb! poTodddexra

YpaBHeHue DHHIITEHA s
dotorddexra. «KpacHas rpaHuIa»

dboTorddexra

HaBnmeane  cBera.  Omnweiter  I1.H.

JleGenena
XHUMHUYECKOE IEHICTBUE CBETA

Texuuueckue YCTPOMCTBA:
(dboTormeMeHT, HOTONATUYUK, COTHEUHAS

Oarapesi, CBeTOANO

CTPOEHUE ATOMA

7.2.1

7.2.2

Monens atoma TomcoHa. ONBITE
Pesepdopna o uccnenoBanuio
cTpoenus aroma. [lmanerapHas Moieb

aToMa

ITocrymater  bopa. Msnydyenune wu

noryonieHue (OTOHOB TPHU TEPEX0Jie




7.3

aToMa C OJHOTO YPOBHSI JPHEpruu Ha
npyroi. Bwuasl cnektpoB. Cnektp

YPOBHEW 3HEPTUH aTOMa BOJAOpOAA

7.2.3

7.2.4

BoaHoBEIe cBOMicTBa "acTull. BoiHb! e
bpoiiss. KopmyckynsipHO-BOJIHOBOM
nyanusM. Jludpakius 3JIeKTPOHOB Ha

KpHUCTaiax
CnonranHoe u BBIHYKJICHHOE
U3JIy4YeHUE. YCTPOHMCTBO W MPUHITUIT

paboThI Ta3epa

7.2.5

Texnunueckue YCTpOMCTBA:
CHEKTPaJbHBIM aHaU3 (CIIEKTPOCKOIT),

Ja3ep, KBAHTOBBIN KOMITBIOTED

7.2.6

7.3.1

[Ipaktnyeckue pabotel. Habmonenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Meroasl HaOMIOACHUS W PETUCTPAIIUU

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTkpbiTHE PAIUOAKTUBHOCTU. OTBITHI
Pesepdopna mo omnpeneneHuro cocraBa
pannoakTUBHOTO m3nydeHusi. CBoiicTBa
anpda-, Oera-, raMMa-u3ITydeHUS.
BrnusHre pagroakTUBHOCTH Ha >KUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkppiTHE TPOTOHA U  HEUTpOHA.
Hyxnonnas moznens siapa I'eiizenOepra
— HBanenko. 3apsng sapa. MaccoBoe

YHUCIO Aapa. H3oTombl

Anbda-pacnan. ONEeKTPOHHBI U
MO3UTPOHHBIA  Oera-pacnaa. [amma-
n3JlydeHue. 3aKOH PaJUOAKTUBHOTO

pacmajna

7.3.5

OHeprusi CBS3W HYKIOHOB B SIpE.

Snepubie cunbl. Jledext Macchl sipa




7.3.6

7.3.7

Snepuble peakuuu. JleneHue U CUHTE3
sanep

Snepubiii  peaktop. TepMosnepHbIi
cuare3. [IpobmemMbl W TEpPCIEKTHBHI
SIICPHOM SHEPreTUKHU. DKOJOTHYECKUE

aCIEKTHI SIEPHON DHEPIeTUKU

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

DneMeHTapHble 4YacTullbl. OTKpbITHE
II03UTPOHA. @yH/1aMEHTAIIbHbIE

B3aUMOJICUCTBUA

TexHuueckue yCTpOMCTBA: JT03UMETP,
Kamepa BuibcoHa, AnepHbId peakTop,

aroMHas obomOa

[Ipaktuyeckue padotel. McciaenoBanue
TpeKOB  d4acTui (M0  TOTOBBIM
(dhoTtorpadusim)

DJIEMEHTHI ACTPOOU3UKU
Bun 3Bé3an0r0 HeOa. Co3Be3nus, sipKue
3BE31BI,  IUIAHETBI, WX  BHJIAMOC

JABHXXCHHUC

Comnueunas cucrema. [lima"ersl 3eMHOIM
rpynnel. [lmaHeTsl-rUraHTel M HX
CHYTHI/IKI/I, KapJIHKOBLIe IIJIAHCTHI.

Maisie Teta CoTHEUHON CUCTEMEI

Connue, ¢orocdepa u armocdepa.

CoHeuHas aKTUBHOCTH

8.4

Wctounuk sHeprun ConHua u 3B€371

8.5

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTHKHU:
Mmacca, CBETUMOCTb, panuyc,
TeMIeparypa, 150.¢ B3aMMOCBSI3b.

JluarpaMMa «CIEKTpaJIbHBIM KJace —

CBETUMOCTD. 3BE3BI TJIABHOM
MOCIEA0BATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTB» IS 3BE3]

TJIaBHOM MOCIIeI0BaTEIbHOCTH




8.6

8.7

###Par###BuyTpenHee cTpoeHue 3BE3I.
CoBpeMeHHbIE NPE/ICTABIICHHS 0
MIPOUCXOXKICHNUU U 3BoMtorK CoJHIIa 1

3BE3. DTankl )KU3HU 3BE3T

Mueunbiii Ilyts — nama [Manaktuka.
CnupanbHasg cTpykTypa l'anakTuku,
pacnpenenenue 3BE3N, Ta3a M IBLIM.
[Tonoxxenne u nBuwxenue ConHuLa B
lamaktuke. Ilnockas u chepuueckas

HOJACUCTEMBI | aJlTakTUKH

8.8

8.9

8.10

Tumnel ramaktuk. PagmoramakThkun u
KBazapel. YEpHbIE IBIpBI B  sApax

TaJIaKTHK

Bcenennas. Pacmmpenue BceneHHOM.
3akoH Xa0O0ma. Pasberanue ramakTuk.
Bo3spact u paguyc Bcenennoi, teopus
bonpmoro B3peiBa. Mogens «ropsdei
Bcenennoii». PenukroBoe nsiryuenue

MacmtabHas crTpykrypa BceneHHOI.
Meraranakruka. Hepeménnsie

HpO6JI€MLI ACTPOHOMUHU
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