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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 BOCIHUTAHUS 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 oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (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-HAYYHBIMHU YUYE€OHBIMU MpeIMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOIiero oopa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

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 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUIsSL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOSHUS 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 NP BBINOJIHEHUN UMH YYEOHBIX UCCIIEIOBAHUI.

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
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET 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, IPaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOTrPAMME
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHaIleHus kaOuHera (usuku. [lpu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYyYAarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, 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 BhIOOpa (U3MYECKON MOJECNIH 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 LKKIA. B xabuHeTe pU3MKHU AOKHO 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:

o (dopMupoBaHHE WHTEpeca 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 CO3JIaHME YCJIOBHM NJIsi pPa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
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

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

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

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 MOJYJIF0 CKOPOCTBIO. YTIJIOBasi 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.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ 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. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. 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 PAKeET.

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-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
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
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TETUIOEMKOCTh BEIIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[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
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



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.

YpaBHeHuUE TEMI0BOTO OanaHca.

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.
Onexrpuueckoe mozne. Hampsok€HHOCTh 3nekTpuueckoro nois. IlpuHnun



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 oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
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
noJIynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. 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 UCTOUYHHMKA 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.

Meosicnpeomemnole 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 ABMIXKEHHE 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 XOJOJUIBHUK, 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, JJIEKTPOABUIATENb, YCKOPUTEIH 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

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€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 KojeOaTeNnbHOM CUCTEMBbl (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.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX 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,
paguonpuéMHUK, 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
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO 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

W3MmepeHne nokasaress npesioMJIEHUs 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.

CBs3b MaccChl C SHEPrUEN U UMITYJILCOM PEISATHUBUCTCKON YaCTULIBI. DHEPTrUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

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

OTtkpoiTue 1 ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 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
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/IA.

BousiHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN 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.  BnusHue
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.

DiieMeHTapHble 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
aCTPOHOMMH.

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

CoiHeuHas cucrema.

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



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 (PU3UUYECKON
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 nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
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 KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAS] 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

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
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 |
JEMOKPATHYECKUX LIEHHOCTEW;

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;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

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 OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucymero pu3n4eckon 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 HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHON 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 U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

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(OOPMAIIMOHHOM
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,
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
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 MO3HABATENIbHYIO NIEATEIbHOCTh 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 paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUU ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
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
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh 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 npeMeTHbIE Pe3yIbTaThl HA 06230BOM 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 (TPOIECCHI) U OOBIACHITH MX 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,
B3aUMOJICCTBUE 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,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMNUCAHUU
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 ONMHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3UYECKUN CMBICI HCIOIb3YyEMBIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI ¥ MIPUHIHUIBL: 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
AIEKTPUYECKOTO 3apsAna, 3akoH Kynona, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



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;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW 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;

MPUBOJUTH 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 WHIYKIWSA, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, 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, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, SHEPTUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koie0aHuN B KoJeOaTeaTbHOM KOHTYpe, 3aps]l M CHjia TOKa B Mpollecce
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, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJI 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 OTPAXKEHUS
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 HCIOJb30BAHUEM 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
MOJIyYeHHOTO 3HAYeHUs (PU3UUECKOU BEJIUYUHBI,



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 JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
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 | bubnmnoreka [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
2 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [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 OcHOBBI cielMaNIbHOM Teopun 4 | bubnnoreka [JOK
OTHOCHUTEITBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DIIEeMEHTHI KBAHTOBOW ONTHKH 6 bubmorexa LIOK

https://m.edsoo.ru/7f41c¢97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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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
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
du3nka — HayKa o0 NpUpoie.
1 HayuHnble MeTo1b1 TO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKPY’KaIOIIIEer0 MUpPa
Poab u mecTo pusuku B
OPMHPOBAHUH COBPEMEHHOU
2 Gop pv p 1 https://m.eds00.ru/8525e¢6d9
Hay4YHOU KapTHUHBI MUpa, B
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHnueckoe OIBMKEHUE.
OTHOCHUTENBEHOCTE MEXAHUUECKOTO
3 1 https://m.edsoo.ru/ab25722¢
neuxenus. [lepemenienue,
CKOPOCTb, YCKOPEHUE
PasHoMepHOE IPAMOIIHHENHOE
4 p p 1 https://m.edsoo.ru/4894alef
NIIBHOKEHHE
PaBHOycKkOpeHHOE IPAMOINHENHOE
5 yerop p 1 https://m.edsoo.ru/23alabee
NIBIDKEHNE
CBo0OoaHOe nafeHne. Y CKOpeHue
6 p 1 https://m.edso0.1ru/9121c8a8
CcBOOOIHOTO MaJAEHUS
KpuBonuneriHoe 1BUXEHHUE.
7 JIBr>KeHHEe MaTepUaIbHOU TOYKHU 10 1 https://m.edsoo.ru/c2756a45
OKPY>KHOCTH



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45

IIpuHLKII OTHOCUTENIBHOCTH
lNanunes. MaepuuanbHble CUCTEMBI
otcyeta. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/6e6£52b6

Macca tena. Cuia. [lpunnun
Cynepno3uiuu cui. Bropoit 3akoH
Herorona 1 MaTepuanbHOM TOYKU

https://m.edsoo.ru/ed6e6c24

10

11

Tperuii 3akon Herotona s
MaTepUaIbHBIX TOUEK

3akoH BCCMHPHOI'O TAT'OTCHUS.

Cuna tspxectu. [lepBas
KOCMHUYecKasi CKOPOCTb

https://m.edsoo.ru/4733331e

https://m.edsoo.ru/1e8ac978

12

Cuna ynpyrocrtu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/127bf378

13

Cuna tpenus. Koopdunment
TpeHus. Cuiia COpOTUBIIEHUS NIPU
JBUKEHHUH TeNa B KUAKOCTU WIH
rase

https://m.edsoo.ru/345d6fa3

14

15

16

[ToctynaTenbHOE U BpanaTeabHOE
JBIKEHUE a0COIIOTHO TBEPIOTO
Tesma. MomeHT cuibl. [1imedo cubl.
VYcnoBust paBHOBECHs TBEPOTO Tela

NMnynsc MaTepualbHONM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmmynbe cunbl. 3aKOH COXpaHeHus
HMITyJIbCca. PeakTHBHOE IBUKEHHE

PabGora u MOIIHOCTBH CHUIJIBI.
Kuneruueckas OHEPTHUA

https://m.edso0.ru/895793ea

https://m.edsoo.ru/8fefedd9

https://m.edsoo.ru/f4cfcb76



https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76

MaTepuaabHOW TOUKH. Teopema 00
M3MCHCHUH KHHETHYECKOW SHEPTUH

17

IToTrenumanpHas SHEPTHUsL.
IloTenumanpHas SHEPIUs yrupyro
neGopMUPOBaHHON NIPYKUHBIL.
[ToreHmanpHas 3Heprus Teina
BOJIN3H IOBEPXHOCTHU 3eMIIU

https://m.edsoo.ru/3571464d

18

ITorennuanbHBIE U
HeIoTeHIMaIbHbIE CHIIBI. CBSI3b
paboThI HEMOTCHIIUATHHBIX CHII C
H3MEHEHHEM MEXaHHYEeCKOM
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpPAaHEHUS MEXAHUYECKOMN
SHEpPruu

https://m.edso00.ru/9d2{72¢c8

19

JlaboparopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEeXaHU4eCKOM
SHEpIuu Teja Ha pumepe
pacTsHKeHUs PE3UHOBOTO KIyTay

https://m.edsoo.ru/13786138

20

Kontponbnas paboTa mo teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUsI B MEXAaHUKE

https://m.edsoo.ru/f7dcdb46

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Auddysus

https://m.edsoo.ru/aecle3la

22

XapakTtep JBUKEHUS U
B3aUMOJEUCTBHS YaCTUI] BEIIECTBA.

https://m.edsoo.ru/bff83b67



https://m.edsoo.ru/3571464d
https://m.edsoo.ru/9d2f72c8
https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67

Mopenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. Konuuectso
Bemtectra. [locTostHHas ABoraapo

TennoBoe paBHOBecHE.
Temnepatypa u e€ uamMepeHue.
[lIxana temnepatyp Llenbcus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/cdf5a4bl

https://m.edsoo.ru/e3ea87d3

https://m.edsoo.ru/e618e16d

26

AbcoioTHas TeMnepaTypa Kak
Mepa CPEIHEN KHHETUYECKOM
SHEPTUH JIBHKEHUSI MOJIEKYJI.
YpaBHenue MeHieneena-
Knaneiipona

https://m.edsoo.ru/6641clas

27

28

29

3akoH JlanmpToHa. ["'a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«HccnenoBanue 3aBUCUMOCTH
MEX]y napaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a

I/ISOHpOHCCCH B UACAJIbHOM ra3c€ u
ux rpa(pnqecxoe MMpEaACTaBJICHUC

https://m.edsoo.ru/e5ab1332

https://m.edsoo.ru/b3ef54e2

https://m.edso00.ru/69b2d137

30

BryTtpeHnHss sHeprus
TEPMOJAMHAMUYIECKON CUCTEMBI U
CIocoObI €€ M3MEHCHHS.
KomnmuaecTBo Temnotel u paboTa.
BuyTtpennss sneprus
0JITHOATOMHOTO HJICaJIbHOTO Ta3a

https://m.edsoo.ru/d5a6ccfd

31

Bunae! Terionepenaun

https://m.edsoo.ru/d8eacc95



https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/e3ea87d3
https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/6641c1a5
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/b3ef54e2
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32

VY nenpHasg TEINIOEMKOCTE BEIIECTBA.

KonuyecTBO TEII0THI Ipu
Teronepenaye. AnuadbaTHpIN
poI1iecc

https://m.edsoo.ru/8ef74adl

33

IlepBbIil 3aKOH TEPMOAVHAMUKHU U
€ro NPUMEHEHHUE K U30IPOoLIeccaM

https://m.edsoo.ru/facda34c

34

35

HeobOpaTtumocTh nporieccoB B
npupoze. Bropoii 3akoH
TEPMOJAMHAMUKH

[Tpunmun nevictBus u KI1/{
TEIJIOBOM MaIIMHEI

https://m.edsoo.ru/96eal cc3

https://m.edsoo.ru/c9a7d139

36

Huxn Kapuo u ero KIT{

https://m.edsoo.ru/2al4cbl5

37

38

DKonornyeckue npoodaeMbl
TEII0PHEPTEeTUKU

Oo6o0maromuit ypok
«MomnekynsipHas ¢puznka. OCHOBBI
TEPMOMHAMHKI

https://m.edsoo.ru/73caacc6

https://m.edsoo.ru/3a67c¢55f

39

Kontponbnas paboTa mo teme
«MonekymnsipHas ¢pusznka. OCHOBBI
TEPMOTUHAMUKIY

https://m.edsoo.ru/3a69ad11

40

41

42

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenune u xunenue

AOCOMIOTHAs: M OTHOCUTEIbHAS
BJIQXKHOCTh BO3ayxa. HaceleHHbIN
nap

TBépnoe teno. Kpucramnnueckue u
amopdHbIe Tena. AHU30TPOMIHS
CBOMCTB KpHcTaioB. JKuakue

https://m.edsoo.ru/a6b9b69f

https://m.edsoo.ru/f1{8c83f

https://m.edsoo.ru/fc913bea



https://m.edsoo.ru/8ef74ad1
https://m.edsoo.ru/facda34c
https://m.edsoo.ru/96ea1cc3
https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/73caacc6
https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/a6b9b69f
https://m.edsoo.ru/f1f8c83f
https://m.edsoo.ru/fc913bea

Kkpuctayabsl. CoBpeMEHHbIE
MaTepHabl

43

44

[linaBnenue n KpUCTATUIU3ALIMSL.
VY enpHas TenoTa niaBJICHUs.
Cyb6numarus

ypaBHeHI/IC TEII0BOro OajaHca

https://m.edsoo.ru/33dc65d2

https://m.edsoo.ru/bb4aec81

45

Onexrpuzanus Tel. JINEKTPUUECKUN
3apsia. JBa Buaa 31E€KTPUYECKUX
3aps/10B

https://m.edso00.ru/a8975218

46

[IpoBOAHMKH, TUDTIEKTPUKH U
MOJTYTIPOBOTHUKH. 3aKOH
COXPAHEHUS IEKTPUUYECKOTO 3apsia

https://m.edsoo.ru/37ed68d1

47

48

49

BzaumopeiictBue 3apsiioB. 3akoH
Kynona. TodyeuHslil aneKTpu4ecKui
3apsy

Hanpsk€HHOCTB 3JIEKTPHYECKOTO
nosist. [IpuHnun cynepno3unuu
AJIEKTPUYECKUX MoJen. JInnnn
HANPsKEHHOCTH

Pabora cun QJICKTPOCTATUUICCKOT' O

noud. [lorennman. Pa3zHoctb
HOTEHINATIOB

https://m.edsoo.ru/e794dad8

https://m.edsoo.ru/c9451bee

https://m.edsoo.ru/ee5c7673

50

HpOBOJIHI/IKI/I 1 TUDJICKTPUKU B
QJICKTPOCTATUYCCKOM IT0JIC.
I[I/ISHCKTpI/I‘-ICCKaSI MMPOHUIIACMOCTDb

https://m.edsoo.ru/3fab6¢85

51

OnextpoémkocTs. Konnencarop

https://m.edsoo.ru/3daf6df9



https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3daf6df9

52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIeHcaTopa. DHeprus
3apsDKEHHOT0 KOHJIEHCAaTopa

https://m.edsoo.ru/8177e866

53

54

55

56

57

58

Jlaboparopuas pabota "U3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"

[IpuHIUI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
armapara, CTpyWHOTO TIPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHuE AIEKTPONpuOOpOB

DNEeKTPUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma 1ist
y4acTKa Iernu

[TocnenoBarenpHOE, TapaIETbLHOE,
CMEIlIaHHOE COETMHEHNE
MpoBOAHUKOB. JIabopaTtopHas
pabora «3yueHue cMeranHoro
COCMHEHUS PE3UCTOPOB)

PaGota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

3akon Oma 15 TOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM LIETIH.
KopoTtkoe 3aMbikanue.
JlabopaTtopHas pabota «3mepenne
OJIC ncToyHMKa TOKA B €T0
BHYTPEHHET'O COITPOTUBIICHUSI

0.5

0.5

https://m.edsoo.ru/86¢cc7f54

https://m.edsoo.ru/57d21644

https://m.edsoo.ru/5f18e57¢

https://m.edsoo.ru/16e1d6f8

https://m.edsoo.ru/deed7cd5

https://m.edsoo.ru/d27bf8bl



https://m.edsoo.ru/8177e866
https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/57d2f644
https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/d27bf8b1

59

60

PesepsHblii ypok. KonTponbsHas
pabora 1o Teme
"DnekTpoauHaMuka’ /
Bceepoccuiickas npoBepoyHas
paborta

Oo6o0maromuit ypok
«DNEKTPOAMHAMHKA /
Bcepoccwuiickas mpoBepouHast
pabora

https://m.edsoo.ru/635d6acd

https://m.eds00.ru/9752944d

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAJUIOB. 3aBUCUMOCTD
COIPOTHUBIICHHS METAJJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

https://m.edsoo.ru/9e45fttd

62

63

64

65

66

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

ITomynpoBOIHUKH, UX COOCTBEHHAS
Y IPUMECHAsl IPOBOANMOCT.
CgoiicTBa p—n-Tniepexoa.
[TonynpoBoiHUKOBBIE TPUOOPHI
DNEKTPUUECKUH TOK B pacTBOpPax U
pacIuiaBax 3JI€KTPOIUTOB.
DNEeKTPOIUTHYECKAS AUCCOLUALIMS.
DIIEKTPOJIN3

DNEeKTPUUECKU TOK B Ta3ax.
CaMOoCTOSTENILHBIN U
HECaMOCTOSITENIbHBIN pa3psi.
Momnuans. [1na3ma

DneKkTpudeckue npudopsl U
YCTPOMCTBA U UX NPAKTUUECKOE

https://m.edsoo.ru/1756¢cl 1

https://m.edsoo.ru/8caf19d3

https://m.edsoo.ru/2d19db3b

https://m.edsoo.ru/e95aclce

https://m.edsoo.ru/63cedfbc



https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/9752944d
https://m.edsoo.ru/9e45fffd
https://m.edsoo.ru/1756cc11
https://m.edsoo.ru/8caf19d3
https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/63cedfbc

npuMmenenue. [IpaBunia TeXHUKH
0€30I1aCHOCTH

KonrponsHas pabora o teme
«Inexkrpocraruka. [locTossHHbBIN

67 N 1 https://m.edsoo.ru/858efadd
3JeKTpUuYecKuii TOK. Toku B
Pa3IUYHBIX CpeIax»
P 5 . 0600 I
68 C3CPBHBIH YPOK OPHIAToTHH 1 https://m.edsoo.ru/d44cf6f4
ypok o Temam 10 knacca
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/858efadd
https://m.edsoo.ru/d44cf6f4

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MAarHuTHl U HX

BSaHMOHCﬁCTBHe. MarnuTHOe mosne.

BexTop MarHuTHON MHIYKIUU.
JIvHMY MarHUTHOW MHAYKUWH
MaruauTtHoO€e 1noje NpoBOJHUKA C
TokoM. OnbIT Dpcrena.
B3aumonelicTBue NpoBOHUKOB C
TOKOM

JlaGopatopHas pabora «3yuenue
MarHMTHOTO TOJIS KaTYIIKH C
TOKOM»

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

JJIeKTPOHHBbIE

uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/dd28afld

https://m.edsoo.ru/91ec1665

https://m.edsoo.ru/cbb4e22c

JlelicTBME MArHUTHOTO TOJIS Ha

NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

JlaGoparopHas paboTa
«HccnenoBanue aelCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM

JlelicTBME€ MAarHUTHOTO TOJIS Ha
JBHKYIIYIOCS 3apsKEHHYIO
yactuily. Cuna Jlopenia. Pabora
cusl JlopeHna

https://m.edso00.ru/4c792b5c¢

https://m.edsoo.ru/efd1d44

DNeKTpOMarHuTHasE WHIYKITHS.
IToTok BekTOpa MarHUTHOM

https://m.edsoo.ru/e89a67f1



https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1

unaykuud. DJ1C uaaykiun. 3akoH
3JICKTPOMArHUTHOW WHYKITUN
®dapages

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

https://m.edsoo.ru/d6887aeb

NHnyKTUBHOCTD. SIBIICHUE
camounaykimu. J/C
CaMOUHYKIUHU. DHEPrusi
MarHUTHOTI'O TOJISl KaTYILIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

https://m.edsoo.ru/f4353eal

TexHuueckue ycTpoicTBa U X
IPUMEHEHUE: IOCTOSITHHbIE
MarHuThl, 3J1€KTPOMArHUThI,
AIIEKTPO/IBUTaTelNb, yCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

https://m.edsoo.ru/3eb8de3f

10

11

12

O6o0matromuii ypok « MarHuTHoe
noJie. DJIEeKTpOMarHuTHast
I/IHJIYKIII/ISI»

KonTponbHas pabota mo Teme
«MaramTHOE TI0JIe.
QHCKTpOMaFHI/ITHaﬂ HUHAYKIOUSD

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

https://m.edsoo.ru/3a2fd5b6

https://m.edsoo.ru/6de9c327

https://m.edsoo.ru/18c5{98f



https://m.edsoo.ru/d6887aeb
https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/18c5f98f

13

14

15

JlaboparopHas pabota
«HccnenoBanue 3aBUCHMOCTH
HeproIa MajibIX KojieOaHui Tpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIit KOHTYD.
CB0OOTHBIC IIEKTPOMArHUTHBIC
KOJIcOaHHS B MICATHbHOM
KoJicOaTeIbHOM KOHTYpE. AHATIOTHS
MEXTy MEXaHHUSCKUMH U
SJICKTPOMAarHuTHBIMHA KOH€6aHI/I$[MI/I

®opmyna Tomcona. 3akoH

COXpaHCHHUA DHEPTHUU B NACAIIbHOM
KoJIe0aTEIbHOM KOHTYPC

https://m.edsoo.ru/73d43b2b

https://m.edsoo0.ru/a931b8b2

https://m.edsoo.ru/a7517812

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusx. BeIHyX1eHHbIE
MeXaHUUYECKUe KojaeOaHusl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

https://m.edsoo.ru/6ac54bc2

17

[IepeMeHHBIH TOK.
CuHycouanbHbIN epeMeHHbIN
TOK. MOIIIHOCTB NTEPEMEHHOI0 TOKA.
AMIITUTYTHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA ¥ HAIIPSHKEHUSI

https://m.edso00.ru/98fd794e

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/5b6e7722

19

VY CTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

https://m.edsoo.ru/1bb9e9b1



https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/a931b8b2
https://m.edsoo.ru/a7517812
https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/1bb9e9b1

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepead

20

OKOJIOTUYECKUE PUCKU IIPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnonb30BaHus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KHU3HU

https://m.edsoo.ru/f751e3ad

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpocrtpanenus. [lepuog.
CkopocTb pacnpocTpaHEHUs U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/f66aabl8

22

23

24

3Byk. CKOpOCTh 3ByKa. I pOMKOCTh
3ByKa. Bricora Tona. TemOp 3ByKka

ONEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U CKOpoCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

HpI/IHI_II/IHBI paaruoCBA3U U
TenaeBuaeHus. PazButue CpCaACTB
cBs3U. Paguonokamnus

https://m.edsoo.ru/f344ef71

https://m.edsoo.ru/f575da87

https://m.edsoo.ru/fac4d6bb

25

Kontponbnas padota «Konebanus
Y BOJTHBD»

https://m.edso00.ru/51921a96

26

[IpssMonuHENHOE pacpOCTpaHEHHE
CBETa B OJIHOPOJHOM Cpejie.
Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ecc67fbd



https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd

27

OTtpakeHue cBeTa. 3aKOHbI
otpakeHus ceera. [locrpoenue
N300paKeHHI B TUIOCKOM 3epKaie

https://m.edsoo.ru/f93a7f3a

28

[Ipenomienue ceera. IlonHoe
BHYTpPEHHEE OTPAKEHUE.
[IpenenbHbIi yroi noJHoro
BHYTPEHHEIO OTPaKECHHUS

https://m.edsoo.ru/b84d3bce

29

30

31

JlabopaTtopHas pabota «3mepenue
1OKa3aTessl MPEIOMIICHHS CTEKIIa

JIunzel. [TocTpoenune n300pakeHui
B TuH3e. PopMysia TOHKOU JIMH3BI.
YBenuueHue JuH3bI

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
M300paXEHUH B TUH3AX)

https://m.edsoo.ru/63c67a56

https://m.edsoo.ru/5472dd85

https://m.edsoo.ru/b3a2484b

32

Hucnepcus csera. CI0XKHBIH COCTaB
6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmoneHue nucnepcuu
CBETa»

https://m.edsoo.ru/faf7{386

33

34

35

Wurepdepennus ceeta. Judpaxnus
cBeta. [ludpaknuonnas pemeéTka

[TonepedHOCTHh CBETOBBIX BOJH.
[Monsipu3zanus ceera
Onrtudeckue npudOpHl U
YCTPOMCTBA U YCIIOBHS UX
0€3011acCHOTr0 MPUMEHEHUS

https://m.edsoo.ru/32d4c656

https://m.edsoo.ru/673347ce

https://m.eds00.ru/9f12¢94e

36

FpaHI/IHLI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOU MEXaHUKH.

https://m.edsoo.ru/b246554b



https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/63c67a56
https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/faf7f386
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/9f12c94e
https://m.edsoo.ru/b246554b

[TocTtynartel cienuanbHOM TEOPUU
OTHOCHUTEJIBHOCTH

37

38

39

40

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

DHEprusi U UMITYJIbC
PENATUBUCTCKOMN YacTullbl. CBs3b
MacCChl C SHEPTUEH U UMITYJIbCOM.
DHeprust MoKos

KonTponbnas pabota «OnTuka.
OCHOBBI CIEIIUATIBHOW TE€OpUU
OTHOCUTEIIbHOCTH»

®otonsl. Dopmyna IInanka.
OHeprus ¥ uMILysbc GOTOHA

https://m.edsoo.ru/368c57be

https://m.edsoo.ru/cdba9f4e

https://m.edsoo.ru/46edc9e2

https://m.edsoo.ru/eedc67f5

41

OTKpBITHE U HCCIIEI0BaHNE
dotoarddekra. OnbiTer A. I
CroneroBa

https://m.edsoo.ru/97eab8d4

42

43

44

3akoHbl poTodddexra. YpaBHeHHE
DitamreitHa s hotodrddexra.
«Kpacnas rpanuna» portoapdexra

JaBaenne ceera. OnbrTel I1. H.
JleGeneBa. XuMuueckoe ACHCTBUE
cBeTa

TexHudeckue ycTpoiucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
dboToreMeHT, POTONATUHK,
coJIHeyHast 6aTapest, CBeTO MO/

https://m.edsoo.ru/2e768471

https://m.edsoo.ru/e153¢199

https://m.edsoo.ru/e3abbead



https://m.edsoo.ru/368c57be
https://m.edsoo.ru/cdba9f4e
https://m.edsoo.ru/46edc9e2
https://m.edsoo.ru/eedc67f5
https://m.edsoo.ru/97eab8d4
https://m.edsoo.ru/2e768471
https://m.edsoo.ru/e153c199
https://m.edsoo.ru/e3ab6ea4

45

Pemrenue 3agad mo reme
«DJIeMEHTEI KBAHTOBOM OITHUKI)

https://m.edsoo.ru/fed96bc6

46

Mopenb atoma Tomcona. ONbITHI
Pezepdopna no paccesiauro o-
yacrtull. [Inanerapnas monueinp
aToma

https://m.edsoo.ru/ba433c76

47

48

ITocrynatel bopa

I/I3J'Iy‘leHI/Ie U IIOTJIOICHHUC (I)OTOHOB

IIpH Iepexo€ aromMa ¢ OAHOIrO

YPOBHS SHEPTUH HA Apyroi. Bumsl

CIICKTPOB

https://m.edsoo.ru/45¢e9829

https://m.edsoo.ru/2b8a47f1

49

BomnHoBbIC CBOIICTBA YaCTHII.
Bounnst ne bpoiiis.
KopnyckynsipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YECHHE

https://m.edsoo.ru/fa995ab1

50

OTKpBITHE PATUOAKTUBHOCTH.
OnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PalMOaKTUBHOTO U3ITyYEHUS

https://m.edsoo.ru/ae3cad42

51

CgoiicTBa anbda-, 6era-, raMma-
n3nydeHus. Brnusaue
PaANOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBI

https://m.edsoo.ru/421844c4

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
DONEeKTPOHHBIM U TO3UTPOHHBIN
6era-pacnajn. ['amma-u3zinydyenue

https://m.edsoo.ru/28f5e132



https://m.edsoo.ru/fed96bc6
https://m.edsoo.ru/ba433c76
https://m.edsoo.ru/45ee9829
https://m.edsoo.ru/2b8a47f1
https://m.edsoo.ru/fa995ab1
https://m.edsoo.ru/ae3cad42
https://m.edsoo.ru/421844c4
https://m.edsoo.ru/28f5e132

53

54

55

56

57

58

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHblid
peaxTop. [IpoOnaembl, IepCreKTUBHI,
9KOJIOTHYECKHUE aCIEKTHI IEPHON
SHEPreTUKU

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METOIbI
HAOJIO/ICHUS ¥ PETUCTPAINH
37eMeHTapHbIX Yactull. Kpyriblit
cton «DyH/1aMeHTalIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nIeCcKoil KapTHHBI MUPaY

Oransl pa3BUTUS aCTPOHOMUHU.
[TpuknaaHoe U MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMuUu. Bun
3BE3HOrO HEeba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrxenre. CojIHEYHAsI cucTeEMa

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

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHOU
IIOCJIEI0BATEIbHOCTH. BHYyTpEeHHEE
cTpoenue 3B€311. COBpEMEHHBIE
IIPEICTABIICHUS O IPOUCXOKACHUU
u »Borroru CoirHITa U 3BE3]T
Mineynsii [Iyts — Hama

["anakTuka. Ilomoxxenne u
nemxenne Comana B ['amakTuke.

https://m.edsoo.ru/66b9f3el

https://m.edsoo.ru/e9fdd819

https://m.edsoo.ru/47714642

https://m.edsoo.ru/2aeae422

https://m.edsoo.ru/87fe5a43

https://m.edsoo.ru/b483a86f



https://m.edsoo.ru/66b9f3e1
https://m.edsoo.ru/e9fdd819
https://m.edsoo.ru/47714642
https://m.edsoo.ru/2aeae422
https://m.edsoo.ru/87fe5a43
https://m.edsoo.ru/b483a86f

lNamakTuku. YEpHbIE ABIPEI B s Apax
raJIaKTUK

59

Bcenennas. Pazberanue raiakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

https://m.edsoo.ru/8bdaf7d2

60

61

Hepemennsie mpo6ieMsl
ACTPOHOMHH

KonTponbhas pabota «dneMeHTb
ACTPOHOMHUU U aCTPOPHUIUKI»

https://m.edsoo.ru/dec5d24b

https://m.edsoo.ru/fblfaeda

62

O6o6marmuii ypok. Pois ¢pusnku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax esaTeIbHOCTH
YyelloBeKa

https://m.edsoo.ru/6b1b47b9

63

O6o06matromuii ypok. Ponbs u mecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

https://m.edsoo.ru/2522c6cf

64

O6o06maromuii ypok. Posb
¢buznyeckoil Teopun B
(OpMHpPOBAHUY TIPE/ICTABICHUI O
¢du3nueckoil kapTHUHE MHUpa

https://m.edsoo.ru/ctd73796

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiry COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUI O IPUPOJIE

https://m.edsoo.ru/81ad3288
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

JleMoHCTpUpOBaTL Ha NpUMeEpax pojiab U MecTo (GU3HKU B
L0.1 (dbopMUPOBaHUN COBPEMEHHON Hay4HOW KapTHHBI MUpPa, B Pa3BUTHH

COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIBHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YICHHBIX (PH3UIECKIX MOICIICH:
MaTepuagbHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOIOTHO
10.2 TBEPIOE TEJI0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJN, TOYCUHBIH JJICKTPUUECKUH 3apsig — MpH PEUICHUU

¢duznyecKux 3a1a4y

PacnioznaBaTh (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETHYECKOM TEOpUH
CTPOEHHs BEIIeCTBA M DJIEKTPOJAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
T€J, IBWKEHUE IO OKPY>KHOCTH, MHEpLHUs, B3aUMOJEWCTBHE TEI;
103 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXk/IeHnH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

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

MOBBIIIEHUE JaBJI€HHUS ra3a IpU €ro HarpeBaHUM B 3aKPHITOM

cocyle, CBA3b MEXIy IapaMeTpaMu COCTOSIHHMA rasza B

H3oIponeccax; 3JCKTpU3aus T, B3aUMOJICHICTBUE 3apAa0B

OnuceiBaTh MEXaHUYECKOE [BM)KEHUE, HCHOIb3yd (U3NYEeCKHue
BEJIMYUHBI: KOOPJIUHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJIbC Tena, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJbHAsT DHEPIus, MeXaHudeckas paboTa, MeXxaHHYecKas
. MOIIHOCTb; TMPH OMHMCAHUM MPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EIUHMIIBI,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JTAHHYIO (PM3UYECKYIO BEIHUHUHY

C ApYI'UMH BCIUYNHAMU




10.5

OnuceiBaTh M3y4YEHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUCCKUE BEJIUYMHBI: JaBJICHHE rasa,
TEeMIeparypa, CpeIHss KHHETHYeCKas SHEPrus XaoTHYECKOTO
JIBYOKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OSHeEprus, pabora rasa,
KOd((PUIMEHT TOJIE3HOr0 JCUCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYCCKHHA  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX OO03HAYEHHS M CAMHHUIIBI, HAXOIUTh
GopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BCIUYMHY C

APpYTUMHA BCIIMYNHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEIIMYUHBI:  DJJICKTPUYECKUUM  3apsl,  DJIEKTPUYECKOe  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
ONMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyecKkuif  CMbICI
UCMOJIb3YEMBbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHAJIM3UPOBaTh (PU3UYECKUE TPOLECChl U  SBJICHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TSArOTeHHUd, I,
IT u I1I 3axons! HprOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIMHA CUIL, IIPUHIIMII
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJECKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpeHEW KMHETHYECKOW JSHEPIHMHU TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoil, epBbI 3aKOH TEPMOJNHAMHKH; 3aKOH
COXPAaHEHHs DIJIEKTPUYECKOro 3apsnaa, 3akoH Kysona; mpu 3tom
pas3InyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BbIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazNu4aTh YCIOBUS HUX O€30MMacHOTO

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU

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

06opyn03aHI/m, MMPOBOAUTD OIIBIT U q)OpMy.l'II/IpOBaTL BBIBOJbI




10.10

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

HCIIOJIBb30BaTh U3BCCTHBIC METOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM UCCIIe0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOro0 Tpyda TMpH  MPOBEACHHU
UCCIICIOBaHUI B paMKax yd4eOHOro JKCIIEpUMEHTa, y4eOHO-
UCCIIC/IOBATEIbCKON M HPOCKTHOM JCSTEIFHOCTH C MCIOJIb30BaHHEM

U3MEPHUTENIBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYAOBAHUS

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

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

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

10.15

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

aAHAIM3UPOBATH MOJIYyYaeMyt0 HH(pOpMaIIIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX U 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpY’KaIOIIeH cpene

10.18

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

0053aHHOCTU U IJIaHUPOBATL JACATCIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyallusiaX, aJICKBATHO OLICHHMBATH BKJIA[ KaXKAOr0 U3 YUYACTHUKOB

IPYNIBL B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJbTara

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

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib U MeCcTOo (U3UKH B
(dbopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

JIOJIEH, LIEJI0CTHOCTD U €IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

11.3

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

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

PacrioznaBath ¢uznveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH U  KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKasl MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
DIIEKTPOMArHUTHAs WHAYKLIHS, JEHCTBHE MAarHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM M JIBIKYIIMHCS 3apsif, SJIEKTPOMAarHUTHBIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
NOJISIpU3alUs CBETA, JUCIepCchs CBeTa, (POToNeKTpruuecKuil s ekt
(poroaddext), cBeTOBOE HaBleHHE, BO3ZHUKHOBEHHE JIHMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HCKYCCTBEHHas

PaarnOaKTUBHOCTD

114

OnuceiBaTh W3yYCHHBIE CBOWCTBA BeIIECTBAa (DJIIEKTPHUECKHE,
MAarHUTHBIE, ONTUYECKUE, ITIEKTPUUECKYIO TPOBOAUMOCTD PA3JIUYHBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
bU3MYEeCKHuEe BENMYMHBI JJICKTPHUUECKUH  3apsij, Cuila TOKa,
ANEKTPUYECKOE  HAIPSDKEHWE, DJIEKTPUYECKOE  COINpPOTHBIICHUE,
pasHocth noreHmanos, J/IC, pabota Toka, UHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIa, MHAYKTUBHOCTb KaTYIIKH,
SHEPrusl BJEKTPUYECKOIO0 U MArHUTHOTO MOJIEH, NEPUOA M 4YacTOTa
Kosie0aHui B Kos1e0aTeIbHOM KOHTYpE, 3aps/l U CUjia TOKa B IIpoLiecce

TFapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KoJjeOaHMH,  (oKycHoe




11.5

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWUHN IPABUIJIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCHOJIb3YCMBIX BCJIMYUH, HUX
0003HayYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIINEC

JaHHYIO0 (PU3UYECKYIO BETUUUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  HM3YyYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MUMITYJIbC (OTOHA,
NEpHOJI II0JIypaciiajia, 3HEPTUs CBSA3H aTOMHBIX SI7IEp; [IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (U3MYECKUH CMBICH  MCIIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HA4Y€HUs M EIUHUIBI; YyKa3blBaTb (OpMYIIHI,
CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTUMH

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

11.6

11.7

11.8

AHanu3upoBath (U3MYECKHE TIPOLECCHl W SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH J[>xoyia — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIMH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
doroaddexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXPAHEHHs
UMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOIro 3apsija, 3aKOH
COXPAaHEHUs MaccoBOrO 4Mcaa, MNocTynaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnajga; 0OpU OTOM pPa3jaudarbh CJIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHUC BCKTOpAa HWHAYKIMKM MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3AaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BAaHUIO (PU3NUECKUX SBICHUIN
Y IIPOLIECCOB € MCITOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
pu 3TOM (HOpMYIHPOBATh MPoOIEMY (331a4y) ¥ TUIIOTE3Y Y4eOHOTrO
HKCIEpUMEHTa,  coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO
000pyA0BaHUs, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI

OcymuiecTBiIsITh TNpsIMbIE M KOCBEHHbIE W3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJIBHBIM CIOCO0 M3MEpEHUs U

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

11.11

HCCJ’ICI{OBaTB 3aBUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C UCITOJIb30BAHUEM

INPSAMBIX HM3MEPEHUM; IPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




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

Hucciaca0oBaHusA

11.12

11.13

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

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYyI0BaHUS

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

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C OITOPOI HA N3yUYECHHBIE

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

11.15

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

AHAJIU3UPOBATDH MMOJIYYaCMYIO I/IH(I)OpMaI_[I/IIO

11.16

11.17

11.18

11.19

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

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE ITPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT I

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMu W TEXHHYECKUMH YCTPOMCTBaMH, IJIsl COXpaHEHHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KaroIIen cpene

PabGotaTh B rpyImime ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPyHONbl, pPAlUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATEITHHOCTh B  HECTaHIAPTHBIX
CUTYyalUsiX, aJICKBaTHO OIICHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

IPYIIIBI B PEILICHUE pacCMaTpuBaeMOi 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/bl TO3HAHUS OKPYIKAIOIIEro Mupa.
1.1 Posb 3kcniepuMenTa u Teopuu B Mpouecce
MO3HAHUS TNPUPOJBI. ODKCIEPUMEHT B

¢buznke

MopenupoBanue (HU3UYECKUX SIBICHUN M
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®du3nUYECKUe 3aKOHBI U TEOpHUH. | paHUIlbI
1 MPUMEHAUMOCTH  (U3WYECKUX  3aKOHOB.
' [Ipuaiun coorBercTBusA. Ponb u MecTo
¢u3ukn B (HOPMHUPOBAHMM COBPEMEHHOMN
Hay4YHOW KapTUHBI MUpa, B MPAKTUUECKOMN

NESITEIbHOCTH JIFOIEN

MEXAHUKA

KMHEMATHUKA

Mexanuueckoe IBHKCHHUE.
2.1.1 OTHOCHUTEIBHOCTH MEXaHUYECKOT'O

nBuxkeHust. Cucrema orcuéra. TpaekTopus

2.1

[Iepememenue, CKOPOCTH (cpenusist
CKOpPOCTb, ~MTHOBEHHas 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  [EpPEeMELICHUS
MaTepuaibHON TOYKHA OT BPEMEHHU

CBoOoaHoe majieHre. Y CKopeHue

CBOOOIHOTO IaJECHUSA

2.1.6

2.2.1

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

LleHTpocTpeMuTEIbHOE YCKOPEHHE

TexHuueckue yCTpOMCTBA: CIHJIOMETD,
JIBU)KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE
nepegadu

IIpakTueckue paboTHI. H3mepenne
MIHOBEHHOM ckopoctu. HccnegoBanue
COOTHOUIEHUS MEXIY MyTSAMU,
PO ICHHBIMHA TEJIOM 3a
[IOCJIE/IOBATEIbHBIE PAaBHBIE MPOMEXYTKH
BpPEMEHU npu PaBHOYCKOPEHHOM
JBU)KEHUHW C  HA4yaJbHOW  CKOPOCTBIO,
paBHON  Hymo. M3ydeHne JIBUKEHUS
[IapuKa B BS3KOM XKUIKOCTH. M3yueHue
TIBIDKEHUSA Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO
JTIMHAMUKA
HpI/IHHI/IH OTHOCUTCIIBHOCTHU Tanumnes.

[IepBbrit 3akoH Hprorona. MHepunansHbIe

CHUCTEMBI OTCUETA

222

223

Macca Tena. Cua. [TprHIMN

CYNepIIO3UIUU CUIT

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

Hrrotona AJId MaTCPUAJIBHBIX TOYCK




23

224

3akoH BceMUpHOro TaroteHusa. Cuia
TsokecTu. IlepBas kocMuyeckas CKOpOCTb.

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 BpaliaTCJIbHOC

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
NBUKEHHMsT  Opycka 1O  HaKJIOHHOU
IIJIOCKOCTH TIOJ [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

3AKOHBI COXPAHEHUWA B MEXAHUKE

NMnynec MaTepuanbHOW TOYKH, CHCTEMBI

2.3.1 MaTepualbHBIX TOYEK. MMITyabC cuimel 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 »dHepruss MarepuaabHOU

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.  3aKOH  COXpaHCHUs

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 cBs3u pabOThl CHIIBI €

H3MCHEHHEM MEXaHHMYISCKOM OHCPIrUu TCJia

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-
KUHETHUYECKON  Teopud. bBpoyHOBCKOE
3.1.1 JBUKCHHUE. Huddysus. Xapakrep
NBIDKEHUST W B3aUMOJICUCTBHUS  YaCTHI]
BELIECTBA
3.1 Mopnenu CTpoeHMsI Ta30oB, XUAKOCTEH U
3.1.2 TBEPIABIX TN W 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

Mopnens wuneanbHoro rasza. OcHOBHOe
ypaBHEHHE  MOJIEKYJISIPHO-KHUHETUYECKOU

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

I"azoBbIC 3aKOHBI. I/ISOHpOHCCCH B
nacajibHOM rasc C IIOCTOAHHBIM
KOJIMYCCTBOM BCIICCTBA: HU30TCpMa,

n30x0pa, n3obapa

3.1.9

3.1.10

3.2.1

TexHu4eckue yCTpOMCTBA: TEPMOMETD,

OGapomeTp

[IpakTuyeckue pabotsl. I3MepeHne Macchl
BO3/yXxa B KJIACCHOM KOMHATe.
HccnenoBanne  3aBUCMMOCTH  MEXAY
rapaMeTpamMu COCTOSIHMSI pa3peXEHHOI0
rasa

OCHOBbI TEPMOJIMHAMUMKN
TepmoanHamMuueckas cucrema.

BHyTpeHHss 3HEpTUs TEPMOIMHAMUYECKON

CHUCTEMBI U CITOCOOBI €€ N3MEHEHUS

322

KomnuectBo ~ temotet  u  pabora.
BHyTpeHHsSsT  9HEprusi  OJHOATOMHOTO

HJIeaIbHOTO Ta3a

3.23

Bunanr TETJIONEPEIAYuH:
TEIJIONPOBOAHOCTb, KOHBCKITHS,
n3nydeHue. TermioéMKOCTh Tena. Y IeabHast
TEIIOEMKOCTD BEIIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIEpEaaUC

324

[IepBbIit 3aKOH TEPMOANHAMUKH.

IIpumeHeHue IIEpBOro 3aKOHA




3.3

3.2.5

TCPMOANHAMHKHN K nu3omponeccam.

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.
HeoOpaTtuMoCcTh TpoLEccOB B TMPHPOJE.
TenoBble  ABUTaTeNnd. OKOJOTMYECKHE

POOIEMBI TETUIOHEPTETHKU

3.2.7

TexHudeckue  yCTpOMCTBA:  JBUTATEINb
BHYTPEHHETO CTOpaHus, OBITOBOI

XOJIOANUJIbHUK, KOHAUITHUOHCP

3.2.8

[Ipaktuyeckne  pabotel.  M3mepenue

yAETbHOU TEIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNA BEHHIECBA. ®A30BbIE

I[NEPEXO/IbI

3.3.1

332

333

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

TEMIICPATYPhI KUIICHUA OT AABJICHUS

AOcConIoTHAs ¥ OTHOCUTEIIbHAS BIIAXKHOCTD

BO3ayxa. HacslmeHHbIl nap

TBépnoe rTtemo. Kpucrammueckue u
amMmop(dHBIe Tema. AHU30TPOMHS CBOWCTB
KpHUCTAJIJIOB. Kunxne KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTEpHUAIIBI

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

MICUXPOMETP, KaJOpUMETp, TEXHOJIOTUU




MOJIydCHUA COBPCMCHHBLIX MATCpUAJIOB, B
TOM YHUCJIIC HaHOMATECpHUaAJIOB, u

HaAHOTCXHOJIOIT'NH

3.3.7

[Ipaktuyeckne  pabotel.  M3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOAMMTHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

4.1.2

OnexkTpuzauusi Tel. DJNEKTPUUYECKUI 3aps.
JIBa BUa DIIEKTPHYECKHX 3apsi/I0B
[TpoBoxHUKY, THMJICKTPUKU u

IIOJIYTIPOBOJAHUKHU

4.13

3aKOH COXpaHEHHUS ICKTPUIECKOT0 3apsiia

4.14

B3aumoneiictBue 3apsnoB. 3akoH Kynona

4.1.5

Onexrpuueckoe none. HanpskénHocTs
3JIEKTPUYECKOIO IOJIAL. [TpuHnmn
cynepno3uuuu. JIMHMKM HanpsKEHHOCTU

QJICKTPHUYCCKOIO I10JIA

4.1.6

4.1.10

Pabota cui 3JEKTPOCTATHYECKOTO MOJISL.

Ilorennuman. Pa3HocTh MOTEHIINAIOB

HpOBOI[HI/IKI/I n JAUSJICKTPUKU B
ITOCTOSIHHOM QJICKTPUYICCKOM TI0JIC.

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

ONneKTpOEMKOCTb. Konnencarop.
ONeKTPOEMKOCTh IIOCKOTO KOHAEHCATOpa.

3HeprI/I${ 3apsAKCHHOT'O KOHACHCATOpa

TexHu4eckue yCTpOWCTBA: DIEKTPOCKOIL,
AIEKTPOMETP, ANIEKTPOCTATUIECKAS
3allUTa, 3a3eMIICHHE DIIEKTPOIPHOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

[IpakTuyeckne  pabOTHI. H3mepenne

ANEKTPOEMKOCTH KOHIEHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B

PA3JIMYHBIX CPEJJAX




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

PabGora »anekTpHuYecKoro TOKa. 3aKOH
Jxoyia — Jlenna

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

3aMBbIKaHHC

DONeKTpOHHAas MPOBOAMMOCTh  TBEPJIBIX
METaJIJIOB. 3aBUCUMOCTH COIPOTHUBIICHUS
METaJUIOB oT TEMIIEpaTypBhI.

CBepxnpoBOIUMOCTb

OnexTpuueckuil Tok B Bakyyme. CBolcTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

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

nepexoza. IloaynpoBoHUKOBBIE TPUOOPEI

DNEeKTpUYECKU TOK B  3JIEKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JINCCOITHAITHA.
DNeKTponn3

DNEeKTPUUYECKUI TOK B rasax.
CaMOCTOSTENBEHBIN U HECAMOCTOSATEIILHBIN

paspan. Paziauunnie THIIBI




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

[IpaxkTueckue paboTHI. N3yuenne
CMELIAaHHOTO COeIMHEHUS PE3UCTOPOB.
4.2.14 N3mepenne DJIC ncToOUHMKA TOKAa M €ro

BHYTPCHHCETO COIIPOTUBJICHUA.

HaGmronenue anexrponuza

11 KIIACC
Kon Koanposepsiemoro IIpoBepsiemble 3/1€eMEeHTHI
pasjaena 3J1eMEeHTa coJep:KaHus
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA
ITocTostHHBIE MarHuThl.
4.3.1 Bs3aumopetlictBue MOCTOSIHHBIX
MarHuToB
MarnuTtHOoe mosie. BekTop MarHMTHOU
MHAYyKUMU. [IpuHOMN Cyneprno3uuuy.
43 43.2 JInann marautHOM MHAYKMK. Kaptrna

JIMHUM MAarHUTHOM WHAYKIUU TOJs

IIOCTOSSHHBIX MarHuToOB

MarsnuTHO€e noJjie IPOBOJHUKA C TOKOM.
Kaptuna JsmHUH 1Oond  JUIMHHOTO
433 IpsAMOTO MPOBOAHWKA M 3aMKHYTOT'O
KOJBIIEBOI'0 IPOBOJHHKA, KATYILIKH C

TOKOM. OngsIT Opcrena.
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B3anMozneincTteue  NPOBOJHUKOB €
TOKOM

Cuna Amrepa, €€ MOIyJb U

HaIpaBJIEHUE

4.3.5

Cuna Jlopenuna, e€ Moaylib H
HalpaBjeHue. /[BUKeHHE 3apsyKeHHOU
YacTUIIbl B OJHOPOJHOM MArHUTHOM

nose. Pabota cunel Jlopenna

4.3.6

SIBiIeHUE PNIEKTPOMArHUTHON MHIYKIIUU

4.3.7

[ToTok BeKTOpa MArHUTHON MHIYKIIMH

4.3.8

4.3.9

J1C WH]TyKIIHH. 3akoH

AIIEKTPOMArHUTHOU UHyKIuU Dapajes

Buxpesoe snekrpuueckoe noiue. IC
WHIYKIUW B POBOAHUKE, IBHKYIIIEMCS
MOCTYyHaTEeIbHO B OJIHOPOJHOM

MAargsuTHOM II0JIC

4.3.10

4.3.11

[IpaBuiio Jlenna

NHIyKTUBHOCTSD. SIBneHue

camounaykiuu. JJ[C camouHIyKIuu

4.3.12

4.3.13

4.3.14

4.3.15

3Hepr1/1${ MAaramMTHOI'O IIOJIA KAaTyIIKH C

TOKOM
9JICKTp0Mal"HI/ITHOC I10JIC

Texuuueckue YCTpOﬁCTBaZ IOCTOSAHHBIC
MarHurThbl, OJICKTPOMArHuThI,
QJICKTPOJABUTATCIIb, YCKOPUTECIIN
OJICMCHTAPHBIX YaCTUll, WHIAYKIWMOHHAaA

1c¢4Yb

[IpakTnueckue pabGoTel. M3yueHue
MarHUTHOTO TMOJISI KATYHIKA C TOKOM.
UccnenoBanue nelcTBUS MOCTOSHHOIO
MarHuTa Ha  pPaMKy C  TOKOM.
Uccnenosanue SIBJICHUS

BHeKTPOMaFHHTHOﬁ WHAYKIOHUN

KOJIEBAHUA 1 BOJIHBI




5.1

MEXAHUWYECKUE U O5JIEKTPOMAI'HUTHBIE KOJIEBAHUA

KomnebarensHas cucrema. CBoOOIHEIE
KoJeOaHusl. ["apmMoHnUecKue
KOJIEOAHHUSL. [Tepuon, 4acToTa,

aMIuIMTy1a ¥ (aza KoyeOaHuin

[Ipyx’uHHBIIA MasITHUK.

MareMaTHuecKkuii MasTHUK

YpaBHeHHE TapMOHHYECKHUX
KoJicOaHuid. Kunematuueckoe u
JTUHAMUAYECKOE OIMCAaHUE

KOJIE0ATEIBFHOTO ABMKEHUS

IIpespammenue SHEPIUU pu
rapMOHHUYECKUX Konebanusx. CBs3b
aMIUTATYABl  KOJICOAHWH  MCXOJIHOMN
BEJIMYMHBI C aMIUTUTYyJaMH KojeOaHui

€€ CKOpOCTHU U YCKOPEHHUS

Konebarenbubiii koHTYp. CBOOOIHBIE
JJIEKTPOMAarHuTHbIE  KojeOaHus B
U/ICATBHOM KOJIE0AaTeIbHOM KOHTYDE.
AHaslorusi MEXJy MEXaHWYeCKHMMHU U
DIIEKTPOMArHUTHBIMH  KOJICOAHUSIMHU.

®opmyna TomcoHna

3akoH COXpPAaHCHUA OHCPIrun B

U7ealbHOM K0JIeOaTeTbHOM KOHTYpe

BrinyX1eHHbIE MEXaHUYECKUE
konebanusa. Pesonanc. Pe3onadcHas
KpuBasl. BrinyxaeHHbie

SJICKTPOMAarduTHBIC KoJIcOaHHs.

Ilepemennbii Tok. CHHYyCOMAAIBHBIN
IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKA.
AmmuTyaHoe u JEWCTBYIOIIEE

SHAYCHUC CUJIbI TOKA U HAITPAKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. IIpousBoxactso,
nepegayda u norpebieHue
AIEKTPUYECKOMN JHEpIuu.
DKOJIOru4ecKue pHUCKHU pu
IIPOU3BOJCTBE DJIEKTPUYECKON SHEPTHUH.
KynsTypa HCIIOJIB30BAHHUS
JJIEKTPOSHEPTUM B MOBCEIHEBHOM

KHN3HU

Texuuueckue YCTpOMCTBA:
ceiicMorpad, SIEKTPUUYECKUN 3BOHOK,

JIMHUM SJICKTpOIICpEaaqd

[Tpaktuyeckue padotel. MccnenoBanue
3aBHCUMOCTH nepuozaa MaJIbIX
Koje0aHui rpy3a Ha HUTH OT JJIMHBI
HUTH U Macchl rpysa. MccienoBanue
IIEPEMEHHOTO TOKa B LENU U3
II0CJIEZI0BATEIBHO COEIUHEHHBIX

KOHJIEHCATOpa, KaTyIIKH U Pe3UCTopa

52

MEXAHUYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

522

MexaHW4ecKue  BOJHBI,  yCIIOBHS
pacnpoctpanenus. [lepuon. CkopocThb
pacmpoCcTpaHeHUs] W JUIMHA BOJIHBI.
[Tonepeunblie ¥ MPOIOILHBIE BOJTHBI
WNnrtepdepentius  u  audpaxnus

MEXaHUYCCKUX BOJIH

523

3Byk. Ckopocth 3Byka. I'pomkocTh

3ByKa. Beicora ToHa. TemOp 3Byka

524

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBHS
W3JIyUYECHUS! DJIEKTPOMAarHUTHBIX BOJIH.
B3anmHuas opuenranus BektopoB E, B u
U B DJIEKTPOMarHUTHOW BOJHE B

BAKyyMe€

525

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:

OTPAXKCHUC, MMpEJIOMJICHHUC,




53

noJIsIpU3anus, T paxius,
uHTephepeHITHs. CkopocThb

SJICKTPOMArduTHBIX BOJIH

5.2.6

Illxkana  2JIEKTPOMArHUTHBIX  BOJIH.
IIpuMeHeHnEe DIIEKTPOMArHUTHBIX BOJIH

B TEXHHUKE U OBITY

5.2.7

[TpuHIIATIBI PaaroCBsI3U u
TEeNEBUACHUS. Pannomoxanus.
DIEeKTPOMArHuTHOE 3arpsi3HEHUE

OKPYXaIoIIEH Cpeabl

5.2.8

5.3.1

TexHuueckue YCTpOMCTBA:
MY3bIKaJIbHbBIE UHCTPYMEHTHI,
YJIBTPa3ByKOBas JIMarHOCTHUKA B
TeXHHUKE U  MEAWIMHE,  pajap,
paIuoONpUEMHHUK, TEJICBU30pP, AHTEHHA,

tenedon, CBU-neus
OIITHUKA

HpHMOHHHeﬁHOe paciupoCTpaHCHUC

CBeTa B OJIHOPOJIHOM cpene. JIyu cBeTa

532

OtpakeHue cBeTa. 3aKOHBI OTPAXKECHUS
cBeta. IloctpoeHne u300paxeHU B

ITUTOCKOM 3CpKaJIC

533

534

53.5

IIpenomnenue CBETA. 3aKOHbI
MpEJIOMIICHUsT  CcBeTa. A OCOJIFOTHBIN
MOKa3aTelNb MPEJIOMIICHUS

ITomHoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIl yroJl IIOJTHOTO
BHYTPEHHETO OTPAKEHUS

Hucnepcust cBera. CloXHBIM CcOCTaB

oenoro ceera. [{Ber

53.6

Cobwuparoriie u pacCeuBaOIINE JTUH3HI.
Tonkas nmuH3a. POKYCHOE pacCTOSIHUE U
onThYyecKass Crujia TOHKOW  JIMH3EL

IToctpoenue n300paskeHM B




COOMpAONIMX W PAacCEeUBAIOIINX
nuH3ax. @opMmysia TOHKON  JIMH3BI.

YBenuuenune, 1aBacMoe TUH30M

5.3.7

53.8

IIpeneinst IIPUMEHUMOCTHU

FeOMCTpH‘ICCKOﬁ OIITHUKH

Wntepdepennus cBera. KorepeHnTHble
UCTOYHUKU. YCIIOBUS  HAOIIOIEHUS
MakCUMyMOB M  MHUHUMyMOB B
MHTEPPEPEHIIMOHHON KapTHUHE OT JBYX

CI/IH(l)aBHI)IX KOICpCHTHBIX UCTOYHUKOB

539

Hudpakmus cBera. [udpaknuoHHas
peméeTKa. YcnoBue HaOIIOAEHUS
[JIaBHBIX MAaKCUMYMOB NIpU IMaJICHUH
MOHOXPOMaTHYECKOTO cBeTa Ha

TU(PPaKINOHHYIO PEIIETKY

5.3.10

[Tonsipusanus ceera

5.3.11

TexHudeckue yCcTpoHCTBA: OYKH, JIyIa,
¢doroanmapar, IPOSKIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs
ONTHKA, JAU(DpaKIMOHHAs peléTka,

MOJIIPOU T

5.3.12

[IpakTnueckue pabotel. W3mepeHue
MIOKa3aTess IIPETOMIICHUS.
HccnenoBanue cBOMCTB N300pakeHU B

JINH3aX. Ha6J’IIO,[[eHI/Ie AUCTIEPCUU CBCTA

SJIEMEHTAI CITELIUAJIBHOM TEOPMH OTHOCUTEJILHOCTH

6.1

I'pannms MIPUMEHUMOCTH
KJlaccnueckod MexaHuku. I[loctynarsl
TEOPUHU OTHOCUTEIIbHOCTH:
WHBAPUAHTHOCTb MOAYJIS  CKOPOCTH
cBeTa B BaKyyMe, MIPUHIUIT

OTHOCUTEJILHOCTA DHWHIIITEHHA




OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
6.2 3amMeJIeHHEe BPEMEHHM M COKpaIlEHUe

JJIMHBI

OHeprus M  UMIYJIbC CBOOOJHOMN

6.3

YaCTHUILIbI

CBsi3b MaccChl C IHEPTUEH U UMITYJIHCOM
6.4 CBOOOJHON YaCTHUIIbl. DHEPrus IMOKOs

CcBOOOIHOM YaCTULIbI

KBAHTOBAA ®U3UKA

3JIEMEHThI KBAHTOBO! OITTUKU

®otonsl. Popmyna I[limanka cBs3u
7.1.1 sHeprun (HOTOHA C €ro YacTOTOM.

DHeprus u uMIyibe GOToHA

OTtkpbiTHE 51 HCCIEN0BAHUE
7.1.2 dotoaddekra. OnbiTel A.I'. CTonerona.

3akoHsI hoTodddexTa

YpaBHeHue DHHINTENHA s
7.1.3 dbotoadpdexra. «KpacHas TpaHULIa»
doro3ddexra
JaBnenne  cBera.  Omeitel  I1LH.
7.1.4
JleOeneBa
7.1.5 XUMHYECKOE ICNCTBHE CBETA
TexHuueckue YCTpOMCTBA:
7.1.6 ¢doTorneMeHT, PoTONATUHK, CONHEUHAS
Oatapesi, CBETOINO/
CTPOEHUE ATOMA
Monpens atoma TomcoHa. OnbBITE
Pezepdopaa no uccnenoBanuio
721 cTpoenus aroMa. [Inanerapnas mozienn
aToma
[Toctrynatet  bopa. Uznyuenue wu
7.2.2 noryomeHne (HOTOHOB TpHU Iepexojie

aToMa C OJHOTO YPOBHSI PHEPruM Ha




7.2.3

apyroid. Bunel cnektpoB. Cnektp

YpOBHEH 3HEprHH aToMa BOAOPOa

BomnHoBEIe cBoOiicTBa yacTuil. BoiHEI 1€
Bporis. KopnyckynspHo-BOJIHOBOM
nyanmmu3M. J{udpakmus 21eKTpOHOB Ha

KpHUCTaiax

7.2.4

7.2.5

7.2.6

CnoHTaHHOE u BBIHYKJICHHOE
W3JIy4YCHHE. YCTPOMCTBO M MPUHLIMI
paboTHI J1a3epa

TexHuueckue YCTpOMCTBA:
CHEKTpaJIbHbII aHaJIN3 (CIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMITBIOTED

[IpakTnueckue padotel. HaGmromenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metonabl HaOMIOACHUS W PErHCTPALUU

QJICMCHTAPHBIX YaCTHI]

OTKpbITHE PATUOAKTHBHOCTH. OTBITHI
Pesepdopna no onpeneneHuo cocraBa
paaroakTHBHOTO M3imydeHus. CBOHCTBa
anbda-, Oera-, ramMma-H3JIy4eHHUs.
BnusiHMe pagnoakTUBHOCTH HA KUBBIC

OpraHUu3MbI

OTkpbITHE TPOTOHA W  HEHTpoOHa.
Hyxnonnas monens siapa I'eitzenOepra
— HBanenko. 3apsan sapa. Maccosoe

qucio sapa. Mzoronsl

7.3.4

7.3.5

Anbda-pacmna. ONEeKTpOHHBI U
MO3UTPOHHBIA OeTa-pacman. [amma-
W3JIy4YeHHE. 3aKOH pPaguOaKTUBHOIO
pacrnaja

OHeprusi CBSI3W HYKJIOHOB B SpE.

Anepurie cuibl. Jlepext Macchl sapa




7.3.6

7.3.7

Snepusle peakuuu. JleneHue u CUHTE3
anep

SAnepubiit  peaktop. TepMosiiepHbIA
cunre3. [IpobieMbl W TEPCHEKTHBHI
SIICPHOM DHEPTeTHUKHU. DKOJIOTHYECKUE

aCIEKTHI ANCPHON SHEPTETUKHU

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

DneMeHTapHble 4YacTullbl. OTKpbITHE
[I03UTPOHA. @yH/1aMEHTAIIbHbBIE

B3aUMOJICUCTBUA

TexHuueckue yCTpoICTBa: J03UMETD,
Kamepa BuibCoHa, sSiAEpHBIA peakTop,

aroMHas bom0Oa

[Tpaktuyeckue padotel. MccnenoBanue
TpekoB  4actun (IO TOTOBBIM
dboTorpadusam)

DJIEMEHTHI ACTPOOU3UKU

Bun 3Bé3nnoro Heba. Co3Besnus, ipKue
3BE34bI, IUIAHETBI, WX  BHUIUMOE

JIBIYKEHUE

Comueunas cucrema. [maHeTsl 3eMHOUN
rpynnsl.  I[lmaHeTsl-ruranTel U UX
CHYTHI/IKI/I, KapJ'II/IKOBBIG IIJIAHCTEI.

Maunslie Tea COMTHEYHOU CUCTEMBI

Connue, ¢dotochepa u armocdepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTb, panuyc,
TeMIepaTypa, nx B3aUMOCBSI3b.

JlnarpaMMa = «CIIEKTpaJIbHBIM KJIacC —

CBETHMOCTbY. 3BE3BI TJIaBHOM
MOCIIEAOBATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETHMOCTHY IS 3BE3[

IJIaBHOM OoCICA0BAaTCIIbHOCTHU




Buytpennee CTpOCHUE 3BE3L.
CoBpeMeHHbIe NPEe/ICTaBICHUs 0
8.6
npoucxoxaeHnu u sBomormu ConHua u

3BE3[. DTaIkl )KU3HU 3BE3]

Mineunbiii Ilyts — Hama ["anakTuka.
CnupanpHass cTpykrypa ['amakTtuku,
pacnpezeneHue 3BE3M, raza U MbUIH.
8.7 [Tonoxenune m nBuwxenue ConHna B
lNamaktuke. Ilmockas u chepudeckas

noacucTeMbl ['atakTuKu

Twunel ramaktuk. Pagmoramaktuky u
8.8 kBazapel. UYEpHble MObIpl B AApax

rajJaKTHK

Bcenennas. Pacumiupenune BceneHHoil.
3akoH XabO0Oma. Pa3bOeranue rajaxkTHK.
8.9 Bo3spact u paguyc Bceenennoii, Teopust
bonpmioro B3peiBa. Monens «ropsuein
Bcenennoi». PenukroBoe usiyueHue

MacmrabHast cTpykTypa BceneHHOR.
8.10 MeraranakTuka. Hepewménnsie

HpO6J'I€MBI ACTPOHOMHUU




