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MNOACHUTEJIBHASA 3AIINCKA

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

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOIiero oopa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaThl OCBOEGHHUSA Kypca (PU3UKW: JMYHOCTHBIE, MeETaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[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 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (U3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOO0pa3HBIX TEXHOJIIOTHH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3MKKM BHOCUT OCHOBHOM BKJIa/ B GOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS [IPU BBINIOJHEHUN UMHU Y4EOHBIX HCCIIEI0BAaHUM.

B ocHOBY Kypca pusuku 11 ypoBHS CpEIHETO 001IeTr0 00pa30BaHUsI TOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 HOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



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

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

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUN H3YUEHHBIX
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
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, PaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0JI B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpPaMMe
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boijenenre B yKazaHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHAIIeHUs kaOuHera (usuku. [lpu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYyYarONMMHCS 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 OJHOIO paslena Kypca, TaKk U MHTETpUpys 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAlOUIeH
XKU3HU, TpeOyiomre BbIOOpa (U3NYECKOM MOIEAM A CHUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.



B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid 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 J1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

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
CTpOCHHMsSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN 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,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TMPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOM
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

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

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

e CO3JIaHHE YCIIOBMI JJISl Pa3BUTHS YMEHHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
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
0COOEHHOCTEH 00YyUaroIUXCSl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

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

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U T€OPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 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 ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

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

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpusonuHeitHoe nBrkeHue. J[BUKEeHNE MaTEpUAIBHON 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

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne 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 aBuxKEHUS Tena, OPOIEHHOTO 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.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiapxeHus, kauenust). Cumna tpenus. 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 nHEpLHH.

CpaBHeHHME MacC B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE 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 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [ToTenuuanbHas SHEPTUs yIpyro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla 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, XHUIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pa3mepsbl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbpBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcalbHOM T'a3e C MOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
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, HILTIOCTPUPYIOIIasi TPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
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

TepMmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrus TEPMOIUMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KonmnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TETUIOEMKOCTh BEIIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

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

Bropoii 3akoH TepmoauHamuku. HeoOpatuMocTs MmpoiieccoB B MpUpPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. Ko3(p@uIMEeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHHuuecKkue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: 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
kpucramwioB. JKuuakue xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBieHue u
KpUCTAJUIM3aus. 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 noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BEUIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  IIpuHuumn



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHUK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

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

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannusiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa i1 y4acTKa LEeTu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onekTpuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CoOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoOMCTBA p—n-iepexoa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIN TNO/I, TaJbBaHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

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, nabopamopmusvie pabomul

N3yueHne cMenaHHOrO 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,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (akT, runores3a, (Qu3mueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

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

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALNA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CropaHus, mapoBas TypOHHa, OBITOBOW XOJOJUIBHHUK, KOHIUIIMOHEDP, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa JMHUNA MAarHUTHOM WHIAYKLIHUM T1OJIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 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 OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. OJIEKTPOJBIKYILAs Cujla WHIYKIMH. 3aKOH 3JIECKTPOMarHUTHOU
nHaykunu dapanes.

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

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUH/TYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE MPHUMEHEHUE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

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.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
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 v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

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
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[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.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: DIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

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.
HNuTtepdepenius u nudppaxiums MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHMKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccenenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHHE,
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 OTPaKEHHSI.

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. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHnne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue cexTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEHIETKH.

Habnronenue noyisipuzanuu CBETA.

Yuenuueckuii saxcnepumenm, nabopamopmsvie padomul

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.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

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.

OtkpeiTre 1 uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dborodddexra. YpaBHenue JDiinmreiHa s Gorodrddexra. «KpacHas rpaHuia
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.

UccnenoBanne 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.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty aJli3M.

CHOHTAaHHOE U BBIHYK/ICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOHCTBAa M TPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

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
m3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

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. Tepmosimepubiii cuHTe3. [IpoOnembl W TEPCHIEKTHUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIE B3auMOJIeicTBUA. EAMHCTBO pu3nueckol KapTUHBI MUDPA.

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

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINUX YACTHLL.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

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

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JJIsI 3BE3] TJIABHOM NOCJIENOBATENbHOCTH. BHYyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA 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
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKON TEOPUH B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NUYECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (akT, Trumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(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.

buonoecusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNICCKON PEETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
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

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

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

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOT'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, 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 IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW yCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM 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 MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX 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 B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
BJIAJ€Th HAy4YHOW TEPMUHOJOTHEH, KIIOUEBBIMU MOHATHUSIMU M METOJAMH
buznueckoil HayKu;



BJIIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIHHOCTH
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 IMapaMeTPhl U KPUTEPHUH 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
KU3HEICATCIILHOCTH;

yMETh HHTETPUPOBATH 3HAHMS 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
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS 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
COBMECTHOM 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 YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusanus:

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;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
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 LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBAaTh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporiecce 1OCTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHUS IIPOTrPAMMBI T10
buzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

cCaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWNW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
UJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnn PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



INEKTPOJINHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
W3MeHEeHHe o0BhEéMa TeNl MpHU HarpeBaHUU (OXJIAKICHHH), TEIUIOBOE PaBHOBECHE,
WCTIIapeHue, KOHACHCAUMs, IUIABJICHUE, KPUCTAJUIA3AlUs, KUIICHUE, BJIAXKHOCTb
BO3/lyXa, MOBBILIECHUE JABJICHUSA ra3a NPU €r0 HAarpeBaHUU B 3aKPBITOM COCYHE,
CBA3b MEXKY IapaMeTpaMHU COCTOSHUSA ra3a B MU30MPOLECCax, dJIEKTPU3ALHUS TEN,
B3aMMO/JICCTBUE 3aPS/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3Ysl (U3UYECKHE BEIUYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC T€JIa, KUHETUYECKAasi dHEPTUs, NOTCHIUAIbHAS JHEPTUSA, MEXaHUYECKas
paboTa, MeXaHWYECKasi MOIINHOCThb;, MPH ONHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIB3yEeMbIX BEIMYMH, MX OOO3HAUCHHS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIIKME JAHHYIO (PU3HYECKYIO BEIMYMHY C JAPYTUMHU
BEJIMYMHAMM;

ONUCHIBAaTh M3YYCHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi dHEPIUsi XaOTUUYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJICKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprusi, padbora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MpPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMHU BEJIUUMHAM;

OIMACHIBATH U3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IMOJISI, IOTEHLMAJ, PA3HOCTh IMMOTEHIMAJIOB;
Py ONHWCAHWHM TPABWJIBHO TPAaKTOBATh (PU3WYECKUN CMBICT HCIOIh3YyEMBIX
BEITMYMH, WX OOO3HAUYCHUS] W €IWHHUIIBI; yKa3blBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJSHEPIUM, 3aKOH COXPAHEHHUSI HMITYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCUY€TAa, MOJIEKYJISIPHO-KUHETUUYECKYID TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEAHEN KUHETUUYECKOU DHEPTUU TEIJIOBOIO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsana, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JICHCTBUS MAIINH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HU;

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 ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh HW3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(uKcHpOoBaTh Pe3yJIbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATENBCKOM U MIPOEKTHOU
JESITEIBHOCTH 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
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYECKHE IBIICHUS,

UCIIOJIb30BaTh MTPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAaHUS, WHTEPIIPETAIUNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALMM, TOJIYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUICCKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecnieueHns: OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
YCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIE C BBHIMOJHEHUEM PA3JIUYHBIX COIUATIBHBIX 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
bu3MYecKoi KapTUHBI MUPA;

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, JJIGKTPOMAarHUTHasi WHAYKIWSA, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE 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  pa3JIUYHBIX  Cped) W

AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), UCMONB3YSd (U3NYECKUE BEIUUYHUHBIL:
DIIEKTPUYECKUHN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAas Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, SHEPTUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koje0aHuN B KoJeOAaTeTbHOM KOHTYpe, 3aps]l M CHjla TOKa B Mpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUEHHs U EAUHMIIbI, YKa3bIBaTh
(bopMyIIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTUMH BEJIMUNHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBJICHUS M IPOLECCHI, HCIIOIb3Ys
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPHOJI MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (DU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOTIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PAaIMOAKTUBHOTO pacmajaa, Ipyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKIMHA MATHUTHOTO MOJISI IPOBOJHUKA
C TOKOM, cuJjibl Amriepa u cuibl Jlopenna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICNOBAHUIO (DU3UYECKUX SIBIICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUU: TpPH 3TOM
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
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIYYEHHOW 3aBUCUMOCTH (DPM3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpaduKOB,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeOBAaTEIbCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiaTh pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCTONB3YS (Pr3HUecKre 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUA 3a/1a4u
BEIOWPATh (PU3UYECKYI0O MOJECINb, BBIACHITh (PU3NUECKHE BEIMUMHBI U (POPMYIIHI,
HEOOXOUMbIe NIl €€ pEIIeHHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATBLHOCTD
MOJIyYeHHOTO 3HAYeHUs (PU3UUECKOU BEJIUYUHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH 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 pa3JIMYHBIX COLHUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TIpPyNIbl, PaLMOHAIBHO pacCHpelesTh OOS3aHHOCTU U
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIE (HU(POBHIE)
Ne i/ Kourpoububie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 https://m.edsoo0.ru/U9ATWI1KS5E
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo0.ru/BOC4C7J3K
2.2 Jnnamuka 7 https://m.eds00.ru/O8D5SO0P6O
23 3aKOHbBI COXPAHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/N7L60O5UOR

Hroro no pazneny 18

Paznen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA

OCHOBBI MOIEKYIISIPHO-KHHETHYECKOM

3.1 yp 9 1 https://m.eds00.ru/N507Q8C1J
TEOPUH

3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 https://m.edsoo.ru/Y3X3B8HIR
Arpera € COCTO elIeCTBA.

3.3 FperatHet TOAHITT BEMECTD 5 https://m.edso0.1u/H5Y0Y6UON
@da30BbIE IEPEXOBI

Hroro no pasneny 24

Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DNeKTpocTaTUKa 10 1 1 https://m.edsoo.ru/L6V2T3W4D

[ToCTOSIHHBIN 3JIEKTPUYECKHM TOK.

4.2 12 1 1 https://m.edsoo.ru/D1POD5SNOV

Toku B pa3nuyHBIX Cpenax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Hroro no pazneny 22

PesepBHOE Bpems 2 ‘ ‘ https://m.edsoo.ru/POC60OSE6S

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 68 4 4



https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acosB

JaekTpoHHbIe (HU(POBHIE)

Ne i/t Kontpouabnsie IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoThI
Pazpnen 1. JIEKTPOAUHAMUKA
MaruuTHoe noJie. DIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WHIYKIUS
Hroro no pazneny 11
Paznea 2. KOJIEBAHUS U BOJIHbBI
MexaHu4ecKue 1 3IeKTPOMArHUTHbHIE
2.1 9 1 https://m.edsoo.ru/POC100X1V
KOJIeOaHUs
MexaHUYEeCKHE U AJICKTPOMAarHUTHBIC
2.2 5 1 https://m.eds00.ru/OSF2M8K6Y
BOJIHEI
2.3 OnTuka 10 3 https://m.edsoo.ru/RSLISONSW
Hroro no pazneny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcHOBBI cIelIMANILHON Teopun

3.1 4 1 https://m.edsoo0.ru/Q3T7Z8R1R
OTHOCHUTEIBHOCTHA
Hroro no pazneny 4
Paznea 4. KBAHTOBASI PU3UKA
4.1 DJ1eMEHTHLI KBAHTOBOM OITHUKH 6 https://m.edsoo.ru/P4G8V5U47Z
4.2 Ctpoenne aToma https://m.edsoo.ru/X1G1M9Q3I
4.3 ATOMHOE S1pO 5 https://m.edsoo.ru/D8Y6E8T4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazneny

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

15

5.1 DNEeMEHTHI aCTPOHOMUU U acTpoPHU3UKU 7 https://m.edsoo0.rt/W2W3W2Y5C
Hroro no pazneny 7
Paznen 6. OGOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o0maroiiee MOBTOPEHHE 4 ‘ https://m.edsoo.ru/G4V7A6T4L
Hroro no pazneny 4
PesepBHoe Bpems 3 ‘ https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

®usuka — HayKa O PUPOJE.
HaquLIe METOAbI ITO3HAHUA
OKPY’KaroILero MuUpa

https://m.edsoo0.ru/E217J5M0Q

Poie 1 MecTo du3uku B
(hopMHUPOBaHUH COBPEMEHHOM
HAy4HOU KapTHHBI MHUpa, B
MPaKTUYECKOMN JIeSTeIBHOCTH
0 (S)71

https://m.eds00.ru/M9G2U7G3Y

MexaHU4ecKoe JBIKCHHUE.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JBMIKCHHS.
[Tepemenienue, CKOpoCTb,
YCKOpEHHE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE NIpsIMOJIMHEWHOE
JBUKECHHE

PaBHOYCKOpEeHHOE
MPSMOJIMHENHOE IBUKCHUE

https://m.edsoo.ru/T1IK7L3W6W

https://m.edsoo.ru/P1K4R5T8E

CB0OOIHOE TaJeHHE.
Y ckopenue cBOOOTHOTO
MaJCHUS

https://m.edsoo.ru/D8Y0Q3J8C



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C

KpuBosmHeliHOE ABUXKEHUE.
JIBrb>keHUE MaTepUalIbHON TOUKHU
10 OKPYKHOCTH

https://m.edsoo.ru/L200X7X5R

IIpuHIUII OTHOCUTENIBHOCTH
lNanmnes. MaepuuansHble
cucreMsl orcyera. [lepBoiid
3akoH HeproToHa

https://m.edsoo.ru/E2T5A6R2R

Macca tena. Cuia. [lpunnun
cynepnosuiuu cuil. Bropoi
3akoH HprotoHa s
MaTepHaJIbHON TOUKH

https://m.edsoo.ru/C6Y314T90

10

11

Tperuii 3akon HerotoHa njis
MAaTEepHAIBHBIX TOYEK

3akoH BCCMHPHOI'O TATOTCHUS.

Cuna tspxectu. [lepas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/F3L2EIN8O

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

https://m.eds00.ru/S107Y624Q

13

Cuna tpenus. Koadpduument
TpeHusi. Cuiia COpoTUBICHUS
MIPH ABMKEHUH TeJIa B )KUAKOCTH
WIIH Tra3e

https://m.edsoo.ru/O713Z705R

14

[TocTynarenbHoe u
BpaliaTeIbHOE JTBUKEHUE
a0COJIIOTHO TBEPOTO TETA.
MowmenT cuitsl. Ilnedo crsl.
VYcnoBust paBHOBECUS TBEPAOTO
Tena

https://m.edsoo.ru/F7P3NOX1K



https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R
https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K

15

16

17

18

19

NMnynsc MaTepuabHOM TOYKH,
CUCTEMBI MaTePUAIIbHBIX TOYEK.
Nmnynbe cumbl. 3akoH 1
COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE

PaGoTta u MOIITHOCTH CHITBL.
Kunernueckas sHeprust

MaTepuanbHoi Touku. Teopema 1
00 U3MEHEHHH KHHETHYECKOH

SHEPTUHU

[TorenmanpHas 3HEPTHSL.
[loTeHuunanpHas SHEPTUs yIIpyro
ne(OpMUPOBAHHOI MPYKUHBI. 1
[loTenuunanpHas sHEPrus Tena

BOJIM3U MOBEPXHOCTH 3eMIIU

[TorenmanpHbIe U

HEMOTEHIUaIbHbIE CHIIbI. CBSI3b

paboThl HEMOTEHIIUATBHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU 1
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpPAHEHUS MEXAHUYECKOMN

SHEpPruu

JlaGopatopHnas pabora
«HccnenoBanue cB3u pabOThHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOHW YHEPTHH Tella Ha
IpUMeEpPEe PACTHKEHUS
PE3MHOBOTO KTyTa»

https://m.edsoo.ru/HSD7TO0B4E

https://m.edsoo.ru/P1V3K5WI1P

https://m.edsoo.ru/W8A7F7MS5D

https://m.eds00.ru/Z607T1YOW

https://m.edsoo.ru/USKS5R2F8U



https://m.edsoo.ru/H5D7T0B4E
https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U

20

KonrponsHas pabora o reme
«Kunemartuka. Jlunamuka.
3aKOHBI COXpPAaHCHHS B
MEXaHUKE»

https://m.edsoo.ru/T7K9U6POU

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopuu. bpoyHoBckoe
newkenue. uddysus

https://m.edsoo.ru/W9Y8G6N2B

22

Xapakrep JBUKEHUS U
B3aUMOJCUCTBHS YACTHI]
BelecTsa. Mozaenu cTpoeHus
ra3oB, JKUIKOCTEH U TBEPIBIX
Te

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. Konuuecto
BemiecTBa. [locrosaHHas
ABorazipo

https://m.edsoo.ru/X6P9D004R

24

25

26

27

TeruoBoe paBHOBeCHE.
Temneparypa u e€ uzmepeHnue.
[Ikana remneparyp Llenbcus

WUneanbusrii raz 8 MKT.
OcnoBHoe ypaBHeHue MKT

AOcomtoTHas TemnepaTypa Kak
Mepa CpelHEN KUHETHYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzeneena-
Knaneiipona

3akoH J/lampToHa. ["a30BbIC
3aKOHBI

https://m.edsoo.ru/SO9H7NOC9G

https://m.edsoo.ru/P8Z7G8W1B

https://m.edsoo.ru/T1D8S6I0W

https://m.edsoo.ru/O2B9U2D3K



https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B
https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K

28

Jlaboparopnas pabota
«HccnenoBanue 3aBUCHMOCTH
MEKIy MapaMeTpaMu COCTOSIHUS
Pa3peKEHHOTO ra3ay

https://m.edsoo.ru/I2K2B2K9B

29

N3omporieccs! B UealbHOM Iase
U UX Tpaduueckoe
Ipe/CTaBICHNE

https://m.edsoo.ru/K6V3INSR4H

30

BryTtpeHnHss sHeprus
TEPMOJJMHAMHYECKON CUCTEMBI U
CTIIOCOOBI €€ N3MEHEHHUS.
KomnmgecTBo TermioTel u paboTa.
BHyTpeHHsst sHEpTHs
OJTHOATOMHOTO UCaIbHOTO ra3a

https://m.edsoo.ru/V7F1C7N4Z

31

32

33

34

Buae! Tennonepenaun

VY neapHas TEI0EMKOCTD
BemecTBa. KojimuecTBO TEINIOTEI
IIpY TeIUIoNEepeaaye.
AnmabaTHBIN mpoIecc

[IepBblii 3aKOH TEPMOAUHAMUKHU
U €0 IPUMEHEHUE K
n3omnpoleccam

HeoOpatumocTs nporieccoB B
npupoze. Bropoii 3akoH
TEPMOANHAMUKHI

https://m.edsoo.ru/X3N2UOB8H

https://m.edsoo.ru/B6M9Z6E6Z

https://m.edsoo.ru/C2WOB8N9B

https://m.edsoo.ru/Y2I9P2D8R

35

36

[Tpunun nevictBus u KI1/]
TEIIOBOM MAIlIMHEI

Huxn Kapno u ero KITJ{

https://m.edsoo.ru/M5V2V8Q3K

https://m.edsoo.ru/POB5SH2R70



https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z
https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O

37

DKoorn4eckue mpoodIeMbl
TETUIOPHEPTEeTUKU

https://m.edsoo.ru/M9L9K2T2D

38

39

40

Oo6o0maromuit ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOIMHAMUKID)

KontpossHas pabora mo reme
«MomnekynspHas Gpusnka.
OCHOBBI TEPMOIMHAMUKI

[TapooOpazoBanue u
KoHJeHcanus. Vicnapenue u
KHUIICHUE

https://m.edsoo.ru/J3POM3ME8U

https://m.edsoo.ru/TSD8B2H&P

https://m.edsoo.ru/L6P7VOV5SK

41

AOCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTb BO3.yXa.
Hacelmenuslii map

https://m.eds00.ru/O0Z21Y4T7V

42

TBépaoe Teno.
Kpucrannmaeckue u amopdusie
Tena. AHU30TPOIHS CBOMCTB
Kpuctayos. XKnakue
kpuctayasl. CoBpeMEHHbIE
Marepuabl

https://m.edsoo.ru/Y 110X402N

43

[InaBneHue n KpUCTATUIU3ALIMS.
VY enapHas TEIIOTA IDIABICHUS.
Cyb6numarus

https://m.edsoo.ru/I2D111B7Z

44

45

VYpaBHeHUE TEIJIOBOTO OaaHca

OnexTpu3anus Tel.
OnexTpuueckuii 3apsan. [Isa
BHJIA JJIIEKTPUYECKUX 3apsI0B

https://m.edsoo.ru/Z1E3H5NI9R

https://m.edsoo.ru/F605V4G7T



https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V
https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T

46

[IpoBOIHUKHU, TUBTIEKTPUKHU U
MOJYIPOBOJAHUKH. 3aKOH
COXpPAHEHUS JICKTPUUECKOTO
3apsiga

https://m.edso0o.ru/Y3C60902E

47

BzaumopeiicTBue 3aps10B.
3akon Kynona. Toueunsbrit
ANEKTPUYECKUH 3apsij

https://m.edsoo.ru/C7L3D2A3E

48

HanpsxénnocTth
IIEKTPUYECKOro noiis. [IpuHnun
CYNEPIIO3ULINU JIEKTPUYECKHUX
nosiel. JInHny HanpsKEHHOCTH

https://m.edsoo.ru/L6H5X6VOF

49

50

51

Pa6GoTa cui
AIEKTPOCTATHYECKOTO TOJISI.
Ilorennman. PazHocth
IMOTCHIINAIOB

[TpoBOAHMKY U TUANIEKTPUKH B
3IEKTPOCTATUUECKOM II0JIE.
JusnexTpudeckas
MIPOHUIIAEMOCTh

OnexrpoémkocTs. Konnencarop

https://m.edsoo.ru/Y3S7V905E

https://m.edsoo.ru/V6BIBIC2F

https://m.eds00.ru/T9S4S0D9Z

52

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa. DHEPTUs
3apsHKEHHOTO KOHACHCATopa

https://m.edsoo.ru/UI1P2A6M4T

53

54

JlaboparopHnast pabota
"N3mepenune aNeKTpOEMKOCTH
KoHAeHcaropa'

[IpuHIMn nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,

https://m.edsoo.ru/USA5SVS5TON

https://m.edso0.ru/Q4G7F3C8X



https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F
https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X

KOIMPOBAJIBHOTO anmnapara,
CTpyIHOTO MpUHTEpA.
DneKTpocTaTHuecKas 3aluTa.
3a3emIIeHHe AIIeKTPOIpruOOpPOB

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIIeCTBOBaHHUSI.
IlocTosuuEb TOK. CHia ToKa.
Hanpsioxenue. ConpoTuBieHue.
3akoH OMa 1l yyacTKa Lenu

https://m.edsoo.ru/R1D0X4D2D

56

57

ITocnemoBarenpHOE,
napajuiesIbHOE, CMEIIAHHOE
COCIMHEHUE MPOBOIHUKOB.
JlaGoparopHnas pabora
«HM3y4eHune cMeanHoro
COCIMHEHUS PE3UCTOPOB)

PaGora 1 MommHoOCTh

3NEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

0.5

https://m.edsoo.ru/E6EM2W7W7S

https://m.edsoo.ru/FOP1I17R3B

58

59

3akon OMa 1st OJTHOM
(3aMKHYTOM) DJIEKTPUUECKOM
uenu. KopoTkoe 3ambIKaHHeE.
JlaGopatopHnas pabora
«3mepenune D/IC ncrounuka
TOKa U €ro BHYTPEHHETO
COTMPOTUBIICHUS

Pesephelii ypok. KonTponsHas

pabota o Teme
H9 n
JEKTpouHaMuKa" /

0.5

https://m.edsoo.ru/A3WI9HOE7R

https://m.edsoo.ru/COP3M7K 1P



https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B
https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P

Bcepocculickas nposepodHas
paborta

60

Oo6o0maromuit ypok
«DNEKTPOAUHAMHKAY /
Bcepoccuiickas npoBepodHas
pabora

https://m.edsoo.ru/C110M2I3L

61

DJeKTpOHHAas MPOBOAUMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXITpoOBOJIMUMOCTh

https://m.edsoo.ru/H7X1W5B7N

62

63

64

65

66

ONEKTPUUYECKU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TonynpoBoAHUKH, UX
COOCTBEHHAs ¥ pUMECHas
npoBoauMOcTh. CBOMCTBa p—n-
nepexoja. [lomynpoBoHUKOBEIE
prOOpbI

DNEeKTPUUECKUN TOK B
pacTBopax u pacriaBax
ANEKTPOJIUTOB.
DNEeKTPONIUTHYECKAs
JUCCOITHAITUS. DIEKTPOJIU3

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

DneKkTpudeckue npudopsl U
YCTPOMCTBA U UX NPAKTUYECKOE

https://m.edsoo.ru/M7X2N2F9U

https://m.edsoo.ru/N7T4N7L6C

https://m.edsoo.ru/Z4G7R716D

https://m.edsoo.ru/Z8P8F7F4P

https://m.edsoo.ru/N9H2I3R1S



https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C
https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S

npuMmenenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

KonrponsHas pabora o teme
«Inexkrpocraruka. [locTossHHbBIN

67 N 1 https://m.edsoo.ru/Q3H4L9K 6L
3JeKTpUuYecKuii TOK. Toku B
Pa3IUYHBIX Cpeax»
PesepBHbIil ypok. O600mIaronmit
68 1 https://m.edsoo.ru/C3X1INON1U
ypok o Temam 10 kacca
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Kourposbuble IIpakTHyeckue

U3y4eHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

ITocTostHHBIE MAarHUTHI K UX
B3aUMOJICHCTBHUE. MarautTHoe
nosie. BekTop MarHuTHOM
WHAYKUUU. JIMHAM MarHUTHOM
WHIYKUUU

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OmbIT DpcTeaa.
B3aumoneiicTBre MpOBOIHUKOB
C TOKOM

https://m.edsoo.ru/V1Z3R3J2J

Jlaboparopras pabora
<<I/I3yquI/Ie MAarduTHOTI'O I1OJIsA
KaTylIK1 C TOKOM>»

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmriepa. JlaboparopHas pabota
«HccnenoBanue AeUCTBHUS
MMOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM)

JleficTBe MarHUTHOT'O MOJIS Ha
JBIDKYIIYIOCS 3apsSKEHHYTO
yactuity. Cuna JlopeHua.
Pa6ota cuel Jlopentia

https://m.edsoo.ru/HEC7R2H5W

https://m.edsoo.ru/EOLOJ1L8U

https://m.edsoo.ru/TSHIATIA7M



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M

DNeKTpOMarHuTHast UHIYKIUS.
[ToTok BekTOpa MarHUTHOM
uaayknuu. 2J1C uHayKImu.
3aKOH 3JIEKTPOMarHuTHOM
unaykauu dapanes
Jlaboparopnas pabota
«MccnenoBanue siBICHUS
ANEKTPOMArHUTHOM WHIYKIIHH

https://m.edsoo.ru/T1TSAODIN

https://m.edsoo.ru/IIM7Q5N2H

NupykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIUHU. DHEPrust
MAarHUTHOTO TOJIA KaTYILIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/L8WSI1J1Y

TexHuueckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHMTHI,
3JIEKTPOJABUIATEIb, YCKOPUTEIIN
3JIEMEHTApHBIX YaCTHII,
MHyKIHOHHAs I1eYb

https://m.edsoo.ru/U2F2B202R

10

O6o0maromuii ypok
«MarzauTtHoe 110J1€E.
DneKTpoOMarHuTHasi UHIYKIUS»

https://m.edsoo.ru/I0OBOD4U1D

11

12

KonTponbhas padota no teme
«MaruuTtHoe 1nose.
DNeKTpOMarHuTHas HHIYKIIHSD)
CB00o/1HBIE MEXaHNUECKUE
kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE

https://m.edsoo0.ru/QIHSNIVET

https://m.edsoo.ru/N2A1A5T60



https://m.edsoo.ru/T1T5A0D9N
https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

TapMOHHYECKHUX KOJIeOaHUH.
[peBparieHue sHEPruu

13

Jlaboparopnas pabota

«HccnenoBanre 3aBUCUMOCTH

MePHOJIa MAJIBIX KOJICOAHMIA 1
r'py3a Ha HUTHU OT AJIMHBI HUTU U

Macchl Ipy3a»

https://m.edsoo.ru/K107Y3K9U

14

15

KonebaTenbHblil KOHTYD.
CB00OOIHBIC AJIEKTPOMArHUTHBIE
KOJIeOaHUs B UJI€aTbHOM
KoJIeOaTeIbHOM KOHTYPE.
AHanorust Mexuy
MEXaHUYECKUMHU U
ANEKTPOMArHUTHBIMH
KOJICOaHUSMH

®opmyna Tomcona. 3akoH
COXpPaHEHUs YHEPTUU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

https://m.edsoo.ru/VOJ3T1W9H

https://m.edsoo.ru/HI V3C8NSE

16

[Ipeacrasnenue o 3aTyxarmux
KoseOaHusx. BeIHyXIeHHbIE
MeXaHUYecKue KojaeOaHusl. 1
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

https://m.edsoo.ru/F1Z4T1Z8V

17

[IepemeHHBIH TOK.
CunycounganbHbIA TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYAHOE U

https://m.edsoo.ru/C2I15V5L6F



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F

JIEHCTBYIOIEE 3HAYEHNUE CHUIIbI
TOKa U HaNpsHKEHUS

18

Tpauchopmarop.
[IpousBoxacTBo, nepenaya u
noTpe0IeHne SIEKTPUIECKOI
JHEPTUH

https://m.edsoo.ru/P8TIP3F5I

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE DIIEKTPUIECKOTO
3BOHKa, FeHepaTopa
IEPEMEHHOTO TOKA, JINHUI
aNeKTponepeaay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTUYECKUE PUCKHU TIPH
MPOU3BOACTBE AJIEKTPOIHEPTUH.
KynbTypa ncnosb3oBanus
3JIEKTPOSHEPIUU B
MOBCEIHEBHOM KU3HU

https://m.edsoo.ru/Z8K8O3H5K

21

MexaHnuecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacpoCTpaHEHUS U
JuIiHa BOJIHEL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/Q1U3Z7T0S

22

23

3Byk. CKOpOCTh 3BYyKa.

I'poMkocTh 3ByKa. BricoTa TOHA.

TemOp 3ByKa

ONEKTPOMarHUTHHIE BOJHBI, UX
cBoOMCTBa U cKopocTh. [IIkana
3JIEKTPOMAarHUTHBIX BOJIH

https://m.edsoo.ru/E3S3D6L6J

https://m.edso0.ru/S3VOL6F1G



https://m.edsoo.ru/P8T9P3F5I
https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G

24

[IpuHUHMnIBI paIUOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

https://m.edsoo.ru/O6J1L778Z7

25

26

27

28

29

KonrponsHas pabora
«Koiiebanus u BOJIHBI»

[Ipsmonuneiinoe
pacrnpocTpaHEeHUE CBETa B
oHOpoaHOM cpene. Toueunbli
HWCTOYHHUK cBeTa. JIyu cBera

OrtpaxeHue cBera. 3aKOHbI
otpaxkeHus cBera. [loctpoeHue
M300pakKeHHUH B TUIOCKOM
3epKaie

[Ipenomnenue csera. [lonHoe
BHYTPEHHEE OTPaKECHUE.
IIpenenbHbIi yroa MoIHOro
BHYTPEHHEI0 OTPAKEHUS
JlaGopatopHnas pabora

«I/I3MepeHHe IIoKa3aTeia
MPEIOMJICHUS CTCKIIA»

https://m.edsoo.ru/BSW7Z4K9G

https://m.edsoo.ru/Z7W5T8A7B

https://m.edsoo.ru/V5F9T1B2S

https://m.edsoo.ru/R7B9T3Q3U

https://m.edsoo.ru/A4AMI9R4A8Y

30

JInn3ssl. IlocTpoenue
M300paXkeH B JIMH3E.
dopmyIia TOHKOH! JIUH3BI.
VYBenuueHue JIMH3bI

https://m.edsoo.ru/F7Y9J1Q0T

31

JlabopaTopHas pabota
«HccnenoBanne CBOUCTB
M300paKeHUH B JIMH3AX)

https://m.edsoo.ru/B2L4Q4U8&J



https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B
https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J

32

33

Hucnepcus ceera. CroxxHbIN
cocraB Oenoro cBera. L[Ber.
JlaGopaTopHas paboTta
«Habmonenne aucnepcun
CBETa»

Wutepdepennus ceera.
Judpakuus cBeta.
JudpaknuonHas pemeéTka

https://m.edsoo.ru/X4W6F1E4N

https://m.edsoo.ru/R1C4V3IBOE

34

35

36

37

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspusanus ceera

Onruueckue npudops! 1
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOTO MPUMEHEHUS

['panu1bl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnennanibHOM
TEOPUU OTHOCUTEIIBHOCTU

OTHOCUTENBHOCTH
OITHOBPEMCHHOCTH. BaMe)IJ'IeHI/Ie
BPEMCHHU U COKpAIICHUC NJIMHbI

https://m.edsoo0.ru/S2Q5G8P1U

https://m.edsoo.ru/Q1Q1L0B4N

https://m.edsoo.ru/C7L8VOE2H

https://m.edsoo0.ru/ WEROE3X8Y

38

DHeprus U UMILYJIbC
PENATUBUCTCKON YaCTHUIIBI.
CBs13bp Macchl € SHEPTUEN U
HMITYJIbCOM. DHEPIUsl MOKOS

https://m.edsoo.ru/V3K7A4NS5I1

39

Kontponbras padota «Onrtuka.
OCHOBBI CTICTIHATBHOM TEOPHH
OTHOCHUTEIILHOCTIY

https://m.edsoo.ru/N2A2H6D3B



https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U
https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B

40

®otonbl. ®opmyiia [1nanka.
OHeprust ¥ UMIyJbc GOTOHA

https://m.edsoo.ru/L3FOP3L4T

41

42

43

44

OTKpbITHE U HCCIIEI0BAHUE
dororddekra. Onwiter A. T
CroneroBa

3akonbl Gpororddexra.
YpaBHeHue DUHIITEHA AJ1s1
dorordpdekra. «Kpacuas
rpanuma» Gorosdpdexra

Jasnenue ceera. Onbithl [1. H.
JlebeneBa. Xumudeckoe
JIIENCTBUE CBETA

TexHuueckue ycTponucTBa u
MPAKTUYECKOE TIPUMCHCHUE:
dhoToseMeHT, (OTOIATUHK,
CONHEeYHas OaTapesi, CBETOUO]T

https://m.edso0.ru/C9A5T9Q2D

https://m.eds0o0.ru/G7K0G7WOP

https://m.edsoo.ru/P3W4S6Z227

https://m.edsoo.ru/JSSOD8E3E

45

Perenue 3agay nmo teme
«DIEeMEHTHI KBAHTOBOU OITHKN))

https://m.edsoo.ru/M7V6N4H1 X

46

Monens aroma Tomcona.
OmnsiTel Pesepdopaa no
pacCestHUIO (-YacTHII.
[Inanerapnas mozens aroma

https://m.edsoo.ru/Y8U3F2127Z

47

48

IToctynater bopa

N3nyuenue u nornoueHue
(hOTOHOB MpH TIEPEX0/Ie aToMa C
OJIHOT'O YPOBHS DHEPIUU Ha
apyroi. Buael ciektpos

https://m.edsoo.ru/V7DSE5SG6V

https://m.edsoo.ru/M6X20Q2M50Q



https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z
https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q

49

50

BonHOBBIE CBOMCTBA YaCTHII.
Bounbl ne bpoiins.
KopnyckynspHo-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHUE

OTKpbITHE PaIMOAKTUBHOCTH.
OmneiTel Pe3epdopaa o
OTIpe/ICNICHUIO COCTaBa
PaZOAaKTUBHOTO U3TYUYEHUS

https://m.edsoo.ru/KSESH2V2F

https://m.edsoo.ru/A919Q7YON

51

CoiicTBa anb(da-, 6era-, ramma-
n3nydeHus. BiusHue
PaaNOAKTUBHOCTU HA KUBbIE
OpraHu3Mbl

https://m.edsoo.ru/T1X9A4Y1G

52

OTKpbITHE IPOTOHA U HEUTPOHA.

N3orombl. Anbda-pacma.
DNEeKTPOHHBIM U TO3UTPOHHBIN
6era-pacnaj. ['amMma-u3nydyeHue

https://m.edsoo.ru/F5SC1P8E3F

53

DHeprust CBSA3HM HyKJIOHOB B
sanpe. SlnepHsle peakuuu.
SAnepusiii peaktop. [IpoOnemsl,
MEPCIEKTUBBI, SKOJIOTHYECKHE
acIIeKThI JIEPHOM SHEPreTUKU

https://m.edsoo.ru/L2G5VI9DIL

54

DneMeHTapHbIe YaCTHUIIHI.
OTKpbITHE TTO3UTPOHA. METO B
HaOJII0/IEHUs U pEerHCTpaluu
AJIEMEHTAPHBIX YaCTHII.
Kpyrastii cton
«DyHIaMeHTalbHbIE

https://m.edsoo.ru/X6R3T3S3S



https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G
https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S

B3auMoieiicTBUs. EQUHCTBO
(hbU3UYECKOI KapTUHBI MUPa»

55

DTanbl pa3BUTHUSI ACTPOHOMHUH.
[Ipuknagnoe u
MHUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. Bup 3BE31HOTO
Heba. Co3Be3us, sipKue 3BE3bL,
IUTAHETHI, UX BUAUMOE
neukeHue. CoaHevyHas cuctema

https://m.edsoo.ru/O301U3H1P

56

Comaue. CosnHeunast
aKTUBHOCTbh. VICTOUHUK SHEpTUH
CoiHLa u 3BE3]

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIABHOM MOCIIEA0BATEILHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
MIPOUCXOKACHUH U 3BOJIIOLINH
ConHua u 3B€37

https://m.edsoo.ru/C2L2C9A0V

58

Mneunsiii [IyTe — Hama
lNamakTtuka. [lonoxxenne n
neuxenne ComnHua B ["amakTuke.
lNanaktuku. YEpHbIE ABIPHI B
A/Ipax TrajJlakTUK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Paz6eranue
rayiakTuk. Teopust bonbmoro

B3phbIBA. PenukroBoe H3JTYUYCHHUC.

MeraranakTuka

https://m.edsoo.ru/LOI8V8I4U



https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U

60

Hepermennsie npo0iaembl
aCTPOHOMHHU

https://m.edsoo.ru/U4F8QOE8O

61

62

KonrponsHas pabora
«DIJIEMEHTBI aCTPOHOMUH U
aCTPOPUUKID

O6o0maromuii ypok. Poib
(U3HUKN U aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COIMaIbHOM
1 ITHYECKOH cepax
NESTEIILHOCTH YEJIOBEKa

https://m.eds00.ru/Y6Y9D4G7X

https://m.edsoo.ru/MS5SA4P6T1M

63

64

65

66

O606maromuit ypok. Posis u
MeCTO (DM3UKHU ¥ aCTPOHOMUH B
COBPEMEHHOMN HAy4YHOW KapTHUHE
Mupa

O6o06maromuit ypok. Pomib
¢busnueckoil Teopuu B
(hopMUPOBAHHUH TTPEICTABICHHIA
0 (pu3nueckoi KapTHHE MUpa

Oo6o06maromuit ypok. Mecto
¢u3nvecKkoil KapTUHBI MHUpa B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HaYUHBIX
MPEJICTaBICHUN O IPUPOJIE
PesepsHblii ypok. MaruutHoe
1oJie. JNEeKTpOMarHuTHas
MHIYKIHUS

https://m.edsoo.ru/JIN2H3EQV

https://m.edsoo.ru/I4W6MOW47Z

https://m.eds00.ru/M508T0BOY

https://m.edso0.ru/TOX1E6C7N



https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V
https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N

PesepBHblii ypok. OnrTuka.

67 OCHOBBI crielMaIbHON TEOPUHU 1 https://m.edsoo.ru/M4J2B7W &P
OTHOCHUTEIIbHOCTH
Pesepusiii ypok. KBanrosas
68 ¢u3nKa. DIeMEHThI aCTPOHOMHH 1 https://m.eds00.ru/R6CIT1Q0Z
1 acTpou3nuKU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

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

JleMoHCTpUpOBaTL Ha NpUMeEpax pojiab U MecTo (GU3HKU B
L0.1 dbopMUPOBaHUN COBPEMEHHON HayYHOW 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 0ObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIIeCTBA M DJIEKTPOJAMHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEHUE, CBOOOIHOE Ma/leHue
TeJ, JBWKEHUE MO OKPY>KHOCTH, MHEpLHUs, B3aUMOJIEHCTBHE TEN,
103 nuhdys3usi, OpOyHOBCKOE [IBH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJ1aXk/IeHnH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBJeHUE, KpUCTAIM3alus, KWUIIEHHe, BIIAXKHOCTh BO3/1yXa,

MOBBIIICHUE JaBJI€HHUS ra3a IpH €ro HarpeBaHUM B 3aKPHITOM

cocyle, CBsA3b MEXJIy [apaMeTpaMu COCTOSIHHMA ras3a 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
. MOIIHOCTh, TPU ONUCAHUU TIPABUIBLHO TPAKTOBaTh (PUINICCKUI
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS W EAUHMIIBI,

HaXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PM3UYECKYIO BEIHUUUHY

C ApYI'uMH BCIUYNHAMUA




10.5

OnuceiBaTh HM3y4YCHHBIC 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

APpYyTUMHA 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

aHAJTM3UPOBaTh (PU3UYECKUE TPOLECChl W SBJICHUS, HCIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHPHOTO TSArOTeHud, I,
IT u I1I 3axons! HprOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW YHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIMHA CUIL, IIPUHIIMII
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJEKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpeHEW KMHETHYECKOW JSHEPIHMHU TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
abCOIIOTHON TeMIlepaTypoid, epBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHHMs DIIEKTpUYECKOro 3apsaa, 3akoH Kysona; mpu 3tom
pas3InyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BbIpaXXEHHE U yCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTHU

10.8

10.9

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

HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU

BBITIONHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKHX SBICHUI
" OpoHecCOB € UCIOJIb30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHI>'I;
pu ATOM (OPMYITUPOBATH MPOOIEMY (3a/1a4y) B TUIIOTE3Y YIEOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOTO

000py10BaHUs, TPOBOAMTH OIBIT U JOPMYJIUPOBATH BHIBOJIBI




10.10

OcymiecTBiIATh OpSAMbIE 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

CobOmromate mpaBumiaa 0€30mMacHOrO0 Tpyda TMPH  MPOBEICHHU
UCCIEOBAaHUN B paMKax Y4eOHOro »JKCIEePHUMEHTa, Y4eOHO-
UCCIIEIOBATEIbCKOM U MPOEKTHOM JESTEIFHOCTH C UCIIOJIb30BAaHUEM

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,
MPOBOJUTh PAaCUYEThl M OLIEHUBATh PEATbHOCTh MOJYYEHHOTO

3HaYeHUsS! PU3NYECKON BETMUUHBI
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; KPUTUIECKU

aHAIM3UPOBATH MOTyYaeMyt0 HH(pOpMAIIIIO

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 COOJIONIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B

OKpY’KaIOIIeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHHEM PA3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYMNIbl, palMOHAIBHO  pPaCHpelneisTh

0053aHHOCTU U IJIaHUPOBATL JACATCIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalusiaX, aJICKBATHO OLICHHMBATL BKJIAJ KaXAO0Iro0 U3 YYaCTHUKOB

IPYNIBL B pelICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJbTara

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

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCTOo (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 JJIEKTPOJUHAMUKM UM  KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHSA, 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 JIHHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

114

OnuceiBaTh W3yYCHHBIE CBOWCTBA BeIIECTBAa (DJIIEKTPHUECKHE,
MarHuTHBIE, ONITHYECKUE, JIIEKTPUUECKYIO IPOBOAUMOCTD PA3JIMUHbBIX
Cpel) © DIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
bU3MYEeCKHuEe BENMYMHBI JJICKTPHUUECKUH  3apsij, Cuila TOKa,
ANEKTPUYECKOE  HaIpsDKEHWE, DJIEKTPUYECKOe  COMPOTHBIICHUE,
pasHocth moreHuanos, J/IC, pabota Toka, HHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIa, MHAYKTHUBHOCTb KaTYIIKH,
SHEPrusl AJIEKTPUYECKOI0 U MArHUTHOTO TOJIEH, NEPUOA M 4YacToTa
KoJieOaHul B KoJieOaTEIIbHOM KOHTYPE, 3apsijl U CHJIa TOKa B ITPOIIECCE

TFapMOHUYECKUX  3JEKTPOMAarHUTHBIX  KoJjeOaHMH,  (oKycHoe




11.5

pacCTodHUC U ONTHUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWH IIPAaBUJIBHO
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
IPAaBWIBHO TPAaKTOBAaTh (U3MYECKUH CMBICA  MCIIOJIb3YEMBIX
BEJIMYMH, MX O0O3HAuY€HUs M EIUHUIBI; YyKa3blBaThb (OpPMYIIHI,
CBS3BIBAIOIINE JAaHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTUMH

BEIWMYHMHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/Iq€CKOI>'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 2JI€KTPOMArHUTHOM MHIAYKIMH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUSI CBETA, 3aKOHBI OTPAYKEHUS CBETA,
3aKOHBI IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doroddexra, 3aKOH COXpaHEHHUS HHEPrHUH, 3aKOH COXpPAHEHHS
UMITYJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOIro 3apsija, 3aKOH
COXPAaHEHUs MaccoBOrO 4Mcaa, MNocTynaTsl bopa, 3akoH
PaAMOAaKTUBHOIO pachajga; MpH JTOM Pa3InyYaTh CIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHuLbl, 00J1aCTH) TPUMEHUMOCTH

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

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3epKajgoM, TOHKOW JIMH30M

11.9

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BAaHUIO (PU3NUECKUX SBICHUIN
U TIPOIIECCOB C HCIIOIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMIA;
pu 3TOM (HOpMYIHPOBATh MPoOIEMY (331a4y) ¥ TUIIOTE3Y Y4eOHOTrO
HKCIEpUMEHTa,  coOuMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO

000pyA0BaHUs, TPOBOAUTD OMBIT U (OPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBisITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3HUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEPEHUS U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpGLHHOCTGﬁ I/ISMepeHI/Iﬁ

11.11

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

INPSAMBIX HM3MEPEHUM; IPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(GUKCHPOBATh PE3YNBTATHI TMOTYYCHHOW 3aBUCHMOCTH (DU3MUYECKUX
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 (1)I/I3I/I‘IeCKI/IC 3aKOHbI WM IMPUHOMUIIBI; HA OCHOBC aHalin3a
yCIOBHS 33Ja4d  BBIOMpaTh (U3UYECKYH0 MOJENb, BBLIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE IS €€ pelIeHus,
MMPpOBOANTD paCLIéTI)I N OLNCHUBATH PCAJIBHOCTh IOJYYCHHOI'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

Hcnonb3oBaTe MpHU pelleHHMH Y4YeOHBIX 3a/7ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOMCKA, CTPYKTYpHUpPOBaHMA,
UHTEPIIpETallMi U TPEJCTABICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIU3UPOBATDH MMOJIYYaCMYIO I/IH(I)OpMaI_II/IIO

11.16

11.17

11.18

11.19

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

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUHCKUX U 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

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 rpyImme ¢ BBITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyMNIbl,  PalMOHATBHO  paclpenessTh
0053aHHOCTM M IUIAHUPOBATH JEATEIBHOCTh B HECTaHJApTHBIX
CUTyalUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXIOTO W3 yYaCTHHUKOB

IPYIIIBI B PEIICHUE pacCMaTpuBaeMOi MPOOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

pasaejaa 3JIEMCHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A

1.1

1.2

®usuka — Hayka o mnpupone. Hayunbie
METO/1bl I03HAHUS OKpY Karo1iero Mupa. Poib
JKCIIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopenupoBanue (GU3NYECKUX SBICHUH U
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
®du3nyeckrue 3aKOHbl U TEOpUH. [ paHUIIBI
MPUMEHUMOCTH (GuU3MYECKUX  3aKOHOB.
[Ipuaiun coorsercTBust. Pone u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUpPA, B IMPAKTHYECKOMN

NEeITEeIbHOCTH JII0IEH

MEXAHUKA

2.1.1

2.1.2
2.1

2.13

KNMHEMATHUKA

MexaHu4deckoe JABWKCHUC.
OTHOCHUTENHLHOCTD MEXaHHUYCCKOTO

nBukeHust. CucreMa orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeaHsAsS CKOPOCTD,
MTHOBEHHass  CKOPOCTb) W  YCKOpEHHe
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMELLEHUH U CTI0KEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JBH>KCHUE. I'padpuxn
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH,
YCKOpEHHUS, yTH u NepeMEICHUS

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.1.6

2.1.7

CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaJIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEpPUAIbHOM  TOYKH 1O
OKPYXHOCTH. YTJIIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. ITepuon U qacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JBHKEHHUE CHApSJOB, LICIIHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIEHUS MEXIY My TSMU,
MIPOMICHHBIMU TEJIOM 3a I1OCJIEA0BATEIIbHbBIE
paBHbIE  MPOMEXYTKM  BpPEMEHHU  IpHU
PaBHOYCKOPEHHOM JIBMOKEHUM C Ha4daJbHOU
CKOpPOCTBIO, paBHOW Hymwo. HM3ydenue
NBIDKEHUSI IIIapUKa B BSI3KOM JKHUJIKOCTH.
W3ydenue nBHXKEHHS Tena, OpPOLIEHHOTO

TOPHU30HTAJILHO

2.2

2.2.1

222

JUHAMUKA
IIpuHnun  otHocurensHOCTH — [anmites.
IIepBeii 3axkoH HeroTona. HMHepunanbHble
CUCTEMBI OTCYETA

Macca Tena. Cuna. IlpuHnun cynepno3nuuun

CHUJI

223

224

Bropoit 3akon HeroTOHa 111 MaTepHabHON
TOYKM B HMHEPLUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3akoH HeroToHa mis
MaTEpUaIbHBIX TOYEK

3akoH  BceMupHoro Tarorenus. Cuia

Tshkectu. [lepBas kocmHuueckas CKOPOCTb.

Bec tena

225

Cuna ynpyroctu. 3akoH ['yka
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2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKCHUSI W CHJIAa TPCHHS  ITOKOSL.
Koaddunment tperns. Cuma conpoTUBIICHUS

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

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHHUC

a0COFOTHO TBEPIOTO Tema

228

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaIJ_IeHI/Iﬂ.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa B UICO

229

2.2.10

2.3.1

232

TexHuyeckue yCTpPOMCTBA: NOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuyeckue paboTel. M3yueHne ABHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBUEM HecKobkux cuil. VccnenoBanue
3aBHCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B JehopMUPYEMOIl NpYyXKUHE U PE3UHOBOM
oOpasue, OT BEIUYMHBI HX JAedopMaIuu.
Uccnenosanue yCIIOBUM paBHOBECHS
TBEPOTO TEJA, UMEIOIIETO OCh BPALLECHUS
3AKOHbI COXPAHEHN A B MEXAHUKE

WMmynbc MarepuanbHOM TOYKH, CUCTEMBI
MaTepuadbHBIX Todek. MVMmynbc cuiibl u
M3MEHEHHE UMITYJIbCA Tella

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE IBIKEHNE

233

PabGora cuel

234

235

MorHocTh criIbl

Kunernueckas OHEPIusa MaTepHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

2.3.6

[TorenmmanvHass sHeprus. I[loTreHunanbHas
SHEprus yIopyro nehopMUPOBAHHOMN
npyxuHbl. [loTeHIManbHass >HEpPrus Tena

BOJIM3M OBEPXHOCTH 3eMIIU




HOTGHI_[I/IEUIBHBIG U HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIIOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKkoH COXPaHECHMS
MEXaHUYECKON YHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

539 TexHu4ecKkue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktnyeckue paboTel. HM3ydeHue cBsA3M

5310 CKOpOCTEHl TeJl TpU HEyNpyroM  yzape.

HccnenoBanue CBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIrUu TCjia

3.1

MOJIEKYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHBIE ~ TIOJIOXKEHUS ~ MOJIEKYJISIPHO-
KUHETHYECKON TEOpHH. BpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUs] Ta30B, KUJIKOCTEH U
TBEPABIX Tel U OOBSCHEHHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

Macca wmonekyn. KoimuectBo BemiecTsa.
[TocTostnHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkama temneparyp Lenscus

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIILHOI'O Ir'a3a

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

KennBruna

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




I"a3oBbIe 3aK0HBI. 30mpOLIECCHI B HACAITBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBa!

U30TEepMa, U30X0pa, n300apa

3.1.10

TexHuyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[Ipaktuueckue padotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. HcciienoBanue
3aBUCHUMOCTH MEXIy napaMeTpamu

COCTOSIHUA pa3pCKECHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KommuecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

323

324

Buasl Temmonepenayn: TEIIONPOBOIHOCTb,
KOHBEKIIUS, U3nydeHue. TemmoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIEpEaauc

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

I'padmueckas unTepnperanus paboTsl ra3a

3.2.5

TennoBsle MamuHbl. [IpuHIMDEL nelcTBHUSA
TerIoBbIX MamuH. [IpeoOpa3oBanus sHepruu
B TemioBbiX MammHax. Koadduument
noniesHoro  geiictBus  (mamee —  KIIM)

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

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  paBHUraTenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CropaHus, OBITOBOA

XOJIOAWJIBHUK, KOHIUITUOHED
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3.2.8

[IpakTueckue paboTHL. Nsmepenue

YACIBbHOU TEMJI0EMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEIHLIECBA. ®A30BbLIE ITEPEXO/IbI

3.3.1

ITapooOpa3oBanue " KOHJICHCALHS.
Hcnapenne u kuneHue. YaenbHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

332

333

334

AOcCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO31yxa. HachlmenHslii nap

Teépmoe  Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHUS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBI.

CoBpeMeHHbIE MaTepralIbl

IInaBnenue u KpuUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

335

VYpaBHeHUE TEIIOBOTO OajlaHca

3.3.6

3.3.7

TexHuyeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU
IIOJTyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

[IpaxTueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

4.1.1

OJIEKTPOCTATHUKA

Onexktpuzauust Ten. OIEKTPUYECKUH 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

4.13
4.14

[IpoBoHMKH, JUDIIEKTPUKA nu

MOJIYIPpOBOAHUKHU
3akoH COXPAHCHUSA JICKTPUICCKOT'O 3apdaa

B3aumonerictBue 3apsiioB. 3akoH Kynona

Onektpuyueckoe  nosie.  Hampsok€HHOCTH
3IIEKTPUIECKOTO TOJIA. [TpunIMn
cynepno3unuu. JIMHUKM  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.7

4.1.8

4.1.9

PaGota cui  3IEKTPOCTATUYECKOTO  TIOJISL.

ITorennuan. PasHOCTH MOTEHIIMAIOB

[IpoBOAHUKYN U OUANIEKTPUKU B TOCTOSIHHOM
JeKTpUYeCKOM moje. Juanexrpuueckas

IIPOHHUIACMOCThb

DIIEKTPOEMKOCTb. Konpaencarop.
ONeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

3Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

TexHuyeckue yCTpOHCTBA:  BIEKTPOCKOIL,
ANEKTPOMETP, 3JIEKTPOCTATUUECKasl 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHL. Hsmepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHICCTBOBAaHUA IMOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. VCTOYHMKM TOKa.
Cuia Toka. [TocTosgHHBIN TOK
4.2.2 Hanpsixkenue. 3akon Oma a1 yyacTka nenu
493 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COIPOTHBIICHUE BEIIECTBA
494 [locnenosarenbHOE, napajuiesIbHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
Pabota snextpuyeckoro Toka. 3akoH [[xoyms
4.2.5
— Jlenua
4.2.6 MOUHOCTb 31EKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (manee — D/1C) u
427 BHYTPEHHEE  COMNPOTUBIIEHWE HCTOYHHUKA
o Toka. 3akoH OMa Il TOJIHOM (3aMKHYTOM)
3NeKTprdecKkon nenu. Kopotkoe 3amMmbikaHne
oy ONEeKTpOHHAs  MPOBOAMMOCTh  TBEPABIX

MCETAJJIOB. 3aBHUCHUMOCTh COIIPOTUBJICHUA
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METaJJIOB oT TEeMIIepaTyphI.
CBepXnpoBOJIUMOCTb

DIJIEKTpUYECKUH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaHuKH. CobcTBeHHas u
IpUMecHast IIPOBOJIUMOCTh
II0JIyIIPOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TosynpoBoAHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAx.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCCoLanus.

DIeKTponn3

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTEIBPHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATENHEHOTO

pazpsana. Monuus. [1mazma

TexHuyeckue  yCTpoiicTBa:  aMIIEpMeTp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpEBATEIbHbIE npubopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHBIICHUS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralJbBaHUKa

[IpaxTueckue paloThI. N3yuenue
CMEIIaHHOTO COEANHEHMS PE3UCTOPOB.

N3smepenne DJIC uCTOYHMKA TOKa M €ro
BHYTpEHHero comnpotusienusa. HaGmronenue

QJICKTPOJIMU3a

11 KJIACC

Kon Koanposepsiemoro
pa3aena JIeMEeHTAa

IIpoBepsiemble J1eMEHTBHI COIeP:KAHUS

4

OJIEKTPOJMMHAMUKA

4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA




4.3.1

4.3.2

433

IlocTosstaaBIE MarHuTel. B3aumonelicTBue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosnie. BekTop MarHuTHOU
uHayKuud. [lpuHnmn — cyneprio3uiu.
Jluaum MarnutHOM wHAYKUMH. KaptunHa
JIMHUM  MarHUTHOM  WHIAYKIUU  TOJIS

IIOCTOAHHBIX MAarHuTOB

MaruuTHoOe Mojie TPOBOJAHUKA C TOKOM.
KapTtuna nmuHM Mo JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKM C TOKOM. OTBIT
Opcrena. BzaumopeiictBue nmpoBOJHUKOB

C TOKOM

434

Cuna Amriepa, €€ MOJTyJIb M HalPaBJICHHUE

4.3.5

Cuna Jlopenia, eé MOZYJIb "
HarpaBjeHue. JI[BHKeHHE 3apsKEHHOU
YaCTHULIBI B OHOPOJIHOM MarHuTHOM I10JIE.

Pabota cunbl Jlopenna

4.3.6

SIBneHue IIEeKTPOMAarHUTHOM UHAYKIIUU

4.3.7

IToToK BEKTOpa MarHUTHOW MHIYKIIMHU

4.3.8

439

OJ1C WHTyKIIAH. 3akoH

BHeKTPOMaFHHTHOﬁ HHAYKIOHUN CDapaI[eﬂ

BuxpeBoe anextpuueckoe mnoae. IC
HHAYKOUHW B MPOBOAHUKE, IBHKYUICMCSA
MOCTYTIATENIBHO B OJTHOPOZHOM

MAargsuTHOM II0JI€

4.3.10

4.3.11

IIpaBuno Jlenna

NHIyKTUBHOCTD. SIBneHue

camouHaykuuu. IJIC camonHIyKIHKU

4.3.12

3Hepr1/1${ MAariuTHOI'O IIOJIA KaTyIIKHU C

TOKOM

4.3.13

OJEKTpOMarHUTHOE I0JIe

4.3.14

TexHuueckue yCTpPOMCTBA: IOCTOSIHHBIE

MarHurThbl, OJICKTPOMArHuThI,




SJICKTPOABUTATCIIb, YCKOPUTECIIN
OJIEMCHTApPHBIX 4YaCTHL, HWHAYKIOHWOHHAasA

Ic4yb

4.3.15

IIpakTrueckue paboTHL. N3yuenne
MarHUTHOTO TIOJSl KATYIIKH C TOKOM.
HccnenoBanue HOEHCTBUS IIOCTOSHHOI'O
MarHura Ha  paMKy c TOKOM.
HccnegoBanue SIBIICHUS

BHCKTpOMaFHHTHOﬁ HHAYKIOHUN

KOJIEBAHUMA 11 BOJIHBI

MEXAHWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

5.12

Konebarenbnas cucrema. CBoOOgHBIE
Konebanus. ['apmoHMYeckue KoieOaHwus.
[lepuon, dactora, ammutyaa u Qasa

KoJiebanui

IIpyxvHHBIA MasgTHUK. MaTeMaTU4eCKUi

MassTHHUK

5.13

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnueckoe ¥ JAMHAMHUYECKOE

oIMcaHue KoJIe0aTeaIbHOro ABHKEHUS

5.1 5.14

[IpeBpamenue SHEPIUU pu
rapMOHUYECKUX  KonebaHusax.  CBs3b
AMIUTUTYIBI KoJIeOaHmit HUCXOJTHON
BEJIMYMHBI C aMIUTUTYAaMH KoyeOaHui eé

CKOPOCTH M YCKOPEHUs

5.1.5

Konebarenbubiit  koHTYp. (CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B
uaealbHOM  KOJeOaTeIbHOM  KOHTYpe.
AHajorusi MeXIy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSIMHU.

®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUS SHEPTUU B UJICATHbHOM

K0J1e0aTeIbHOM KOHTYPE

5.1.7

BI:IHy)KI[eHHbIe MCXAaHUYCCKHUC

kosiebanust. Pesomanc. PesonancHas




5.1.8

KpHuBasl. Beinyxaennsie
AIIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennbiii  Tok. CHHYCOUIIATbHbBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMITUTYHOE U IEUCTBYIOIIIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHHUA

5.1.10

5.1.11

Tpancdopmarop. IIpousBoacTso,
nepeaaya u noTpediaeHue dIeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU MpU
IIPOM3BOJICTBE DJIEKTPUYECKON 3HEpruu.
Kynberypa UCTIOJTb30BaHUS
3JIEKTPOIHEPIUHU B MIOBCEIHEBHON XKU3HU
TexHuueckue ycTpoucTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIIepcaavd

5.1.12

[Tpaktnyeckue pabotel. HccnenoBanue
3aBHCUMOCTH TeproJia MaJbIX KoJeOaHMit
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchbl
rpy3a. MccienoBanue nepeMeHHOro Toka
B 1enu u3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHJAEHCATOpa, KaTylIKN U

pesucTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbI

MexaHnuecKue BOJTHBI, YCIIOBHS
pactipoctpanenus. Ilepuon. CkopocTh
>21 pACTIPOCTPAaHEHHMSI M  JUIMHA  BOJHEL
[ToriepeuHblie U MPOIOJILHBIC BOJTHBI
5.2 NuTtepdepenuus u T paKIus
322 MEXaHUYECKUX BOJIH
3ByK. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYKa.
223 Bricota ToHa. TemMOp 3Byka
-y DJIEKTPOMAarHUTHbIE  BOJHBL. Y CIIOBHS

HU3JTy4CHUA  DJICKTPOMAIrHUTHBIX  BOJIH.




53

525

B3anmHuas opuenranusa Bektopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeTOMIICHUE, TOJIpU3aus,
mudpakmus, uaTepdepeHus. CKopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHne 2IEKTPOMarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPagruoCBiA3N U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/ISI. BHeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAIOLIEH Cpe/Ibl

5.2.8

5.3.1

TexHudeckue yCTpONCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPA3BYKOBas
JUArHOCTHKAa B TEXHUKE W MEIUIIMHE,
pamap, pamgHONPUEMHUK,  TEJIECBU30D,

anTeHHa, Tenedon, CBU-neun
OIITUKA

HpHMOHHHeﬁHOe pacnpoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyu cBera

532

OTtpakeHue cBeTa. 3aKOHBl OTPaKEHUs
cgeta. [locTpoenue n300pakeHHil B IIIOCKOM

3epKae

533

[IpemomiieHne cBera. 3aKOHBI TPETIOMIICHUS
CBeTa. AGCOMIOTHBIN [I0Ka3aTelb

MIPEeIOMIICHUS

534

535

Iomxoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN YroJl MOJHOTO BHYTPEHHETO

OTPAKCHUSA

Hucnepcust cBera. CIlIOXKHBIM cocTaB

oenoro ceera. Llser

53.6

CoOuparone U pacceuBarollue JIMH3bI.
Tonkasa nuH3a. DOKyCHOE PAcCTOSAHUE U

OIITHYCCKas CcHJIa TOHKOH JIMH3HI.




5.3.7

IToctpoenue M300paskeHMH B
coOUparoIMX U PACCEUBAIOLIUX JIMH3aX.
@opmyJsia TOHKOW JIMH3bL. YBEJIUYECHUE,

JaBaeMoe JIUH30U

[Tpenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

53.8

Wutepdepennust  cBera. KorepeHTHbIe
UCTOYHHUKHU.  YCioBUSL ~ HaOJIIOAEHUS
MaKCUMYyMOB u MHHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JIBYX

CI/IH(l)aBHI)IX KOI¢pCHTHBIX UCTOYHUKOB

539

Hudpakmuss  cBera.  [udpakimonHas
pemérka. YcinoBre HaOI0IeHUs TTIaBHBIX
MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4ECKOT 0 cBeTa Ha

TU(GPaKIUOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

HOJ'IHpI/I?»aI_II/IH CBCTa

TexHuueckue yCTpoilcTBa: OUYKHM, JyIa,
¢doroannapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOI, ~ TEJIECKOI,  BOJIOKOHHAas
OITHKA, nudpakimoHHas — pemeTka,

oJsIpon g

[Tpaktnyeckue  pabotel.  M3mepenue
IoKa3zaresns npesnomienus. Mccnenosanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGnronenue aucnepcun cBeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBI MPUMEHMMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJIsl CKOPOCTM CB€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTEIBHOCTD OJIHOBPEMEHHOCTH.
3amMemJiecHHe BPEMEHH H  COKpAICHHE

JIJIVHBI




6.3 DHeprusi U UMIYJI5C CBOOOTHON YaCTHUIIBI

CBsi3b MacChl C PHEPruei M UMITYJIHCOM
6.4 CBOOOJHON YaCTUIBl. OHEPrusi IMOKOs

CcBOOOHOM YaCTULIbI

KBAHTOBAA ®U3UKA

3JIEMEHTBI KBAHTOBO! OITTUKU

®otonsl. Dopmyna Ilianka cBs3mM
7.1.1 sHepruu (POTOHA C €T0 YACTOTOU. DHEPTHsI

¥ UMITYJIbC (OTOHA

OTKpbITHE u HCCIIeIOBAHKE
7.1.2 dorordpdexra. Onwiter A.I'. Cronerona.

3axonbl poTtorddekra

YpaBHeHue OHHINTEHHA IS
7.1.3 dorordpdekra.  «KpachHas  rpaHHIa»
dboTtodrddekra
7.14 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE JEHCTBUE CBETA

TexHuueckue ycTpoicTBa: (GOTOIIEMEHT,
7.1.6 doronaTyuk, COJIHEYHas Oarapes,

CBETOOHNO

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa nmo uccienqoBaHuio CTPOCHUS

aTroMma. HnaHeTapHaﬂ MOJCIb aTOMa

[Toctrynatet  bopa.  Uznyuenue u
noryomeHne (GOTOHOB TMpH  IEpexoje
7.2.2 aToMa C OJIHOTO YpOBHS DHEpPruu Ha
apyroid.  Buasl  cmektpoB.  CrekTp

YPOBHEW 3HEPTrUM aTOMa BOAOPOAA

BomnHoBEIe cBolicTBa 4acTHll. BOJHBI 1€
bponns. KopnyckynspHo-BOIHOBOMI
7.2.3
nyanmu3M.  Jludpakius dIeKTpOHOB Ha

KpHUCTaiax




7.2.4

7.2.5

7.2.6

CroHTaHHOE U BBIHYKJIEHHOE U3JTy4YCHHE.
YcTpoiicTBO M IpUHLKI pabOTHI J1azepa
TexHuueckue yCTpoucTBa: CEKTPATbHBIN
aHanu3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIM
KOMIIBIOTEP

[Ipaktnueckue pabotel. HabOmroneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metonpl HaOMIOACHUS W PErHCTPALUU

QJICMCHTAPHBIX YaCTHI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocraBa
pamuoakTuBHOTO wm3nmy4yeHus. (CBoiicTBa
anbda-, Oera-, ramMMa-Hu3JIy4eHusl.
BnusHMEe paguMoakTUBHOCTH Ha IKUBBIC

OpraHUu3MbI

OTkpelTHE TPOTOHAa W  HEWUTpOHA.
Hyxnonnast monens sapa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. U3oTonsl

7.3.4

7.3.5

Anbda-pacnas. DNIEeKTPOHHBIHI u
MO3UTPOHHBIA  OeTa-pacman. [amma-
W3JIy4eHHEe. 3aKOH  PaJHMOAKTHUBHOIO
pacrnaja

OHeprusi CBS3M HYKIOHOB B  sJIpe.

Anepurie cuibl. Jlegext mMacchl sapa

7.3.6

H)lepHBIe PCaKIuu. ILCJ'ICHI/IC 1 CHUHTEC3

saep

7.3.7

Anepubi  peaktop.  TepmosinepHBbIit
cunre3. [IpoGneMbl ¥ MEpPCHEKTUBHI
SIIEPHOM  AHEPreTUKU. IKOJOTMYECKHE

aCIEKTHI SNCPHON SHEPTETUKHU




7.3.8

OnemeHTapHble  4acTtulibl.  OTKphITHE
[IO3UTPOHA. @DyHIaMEHTAIIBHBIE

B3aUMOJIEVCTBUS

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETD,
kamepa BunbcoHa, sAepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB Y4acTHUI] (o TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHOoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IIJIAHECTBI, X BUANMOC IBMXKCHUC

Comueunast cucreMma. llmaHeTsl 3eMHOM
rpynmbl.  [lmaHeTel-ruranTel U UX
CHYTHI/IKI/I, KapJII/IKOBI)IG IIJIAHCTHI. Ma.]H)Ie

tena COTHEYHON CHCTEMBI

Connue, dQorochepa u armocdepa.

CotHeYHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XaAPAKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIeparypa,
170:¢ B3aMOCBSI3b. Huarpamma
«CTIEKTpaJIbHBIA  KJIacC — CBETHUMOCTDHY.
3BE3abI IVIABHOM  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE37] ITIaBHOI MOCIEN0BATEILHOCTH

8.6

Buytpennee CTpOCHHUE 3BE3.
CoBpemeHHbIE MIPEICTABICHUS (o]
MIPOUCXOXKIEHNU U 3BoIroLMH COoJHIIA U 3BE3 L.

Irtansl )KU3HU 3BE3]T

8.7

Mineunsii Ilyte — Hama [Manaktuka.
CnupanibHass  cTpykTypa l'anmakTuku,
pacnpezeneHue 3BE3N, raza U IbUIM.

Ilomoxxenue wu aBrkenne CoiHIa B




8.8

lanaktuke. Ilmockas u cdepuyeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoramakTukd U

KBa3apel. YEpHBIE ABIPHI B SAPAX FAIAKTUK

8.9

Bcenennas. Pacumpenne BceneHHOM.
3akoH XaOOma. PazOeranue ramsakTuk.
Bospact u paguyc BceneHnHoii, Teopus
Bosbmioro B3psiBa. Mogenbs «ropsuei

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménasie mpooaeMbl

aCTPOHOMHUU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






