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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPEOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUUA TIpernojilaBaHusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUaX Poccuiickon denepanuu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEbHOCTHOTO TOJIX0/1a.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pe3yJbTaTaM OOYUEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh pealh3alMi MEXIPEIMETHbIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIe
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKM: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o Qpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue ydeOHOTO mpenMera « Pu3nkay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. [IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTHUH B cpepe SHEPreTUKU, TPaHCIIOPTa, OCBOEHUSI KOCMOca,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHH NPUMEHSATh HAYUYHBIA METOJ
MO3HAHUS TIPU BHITIOJTHEHUN UMW YU4E€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca pusuku 411 ypoBHS CpeHETo 00111ero 00pa3oBaHusI TTOJI0KEH
pAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCeX pa3lenoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUE TPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
Gbu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (hU3MUECKUE TeOpuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX IPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CHCTEMHO-AESITENbHOCTHBIN TOJIX0JI B Kypce (DU3UKU PEaM3yeTCs MPEKIe
BCEro 3a CYET OPraHU3alUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
J;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTATIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJaA0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabdOT, MPOBOJMMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKaOuHeta duszuku. [Ipu
3TOM oOecrneurBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHKE yeIs€TCs pEHICHUI0 pacUE€THBIX U KAU€CTBEHHBIX 33]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENBI0, TO3BOJIAIOIIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpupys 3HaHUS W3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXkarouieu
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTyallMd MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrniedyeHn0 yueOHOTo mporecca 0a30BbIil ypOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBHUAX MPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOT0 LKKIA. B xabuHeTe (pU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHUE I BBIMOJHEHUS YKa3aHHBIX B MporpaMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYA0BaHHUE.

JleMoHCTpanimoHHOe o0OopyaoBaHuE (HOPMUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3MKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ M3y4aeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpynOBaHUE [UIsI YUYEHWYECKUX MPAKTUYECKUX pPadOT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICEKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

o (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa U3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATHHBIX 3aKOHOB (DU3HUKH;

e (opMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
($u3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (dopMmupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pelieHrneM CIeAYIONNX 3a1a4 B

npoluecce U3y4eHus Kypca GU3MKH Ha YpOBHE CPEHEro 001ero oopa3oBaHus:

e TMpuOOpPETEHNE CUCTEMBI 3HAaHUH 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKJIOYAs MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS  JUIs
OOBsICHEHHsI (PU3MUECKUX SBICHUA B TPUPOAE U NS TNPUHATHUS
MTPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HH;



e OCBOCHHE CMOCOOOB peUIeHHs] pa3IHYHbIX 3a7a4d C SIBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEIH, aICKBAaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(buU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMAaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenue ¢usuku (6a30BbIi YpOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kinacce — 68 yacos (2 4aca B HE/EN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
IPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [EJIaeT BBIOOP
pOBeNECHUs J1a0OpPaTOPHBIX PAabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o0 mpupoje. HaydHble MeTOIbl MO3HAHUS OKPY>KAIOIIETro
Mupa. PoJib 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

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

Pons u mecto usuku B GOpMHUPOBAHUM COBPEMEHHOW HAYyYHOM KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble ¥ IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpEHHUs, IyTH U MepeMelICHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuHeitHoe nBMKEeHUE. [[BUKEHNE MAaTEPUAIIBHOM TOUKH 110 OKPYKHOCTH
C NOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[Tepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBH>)KECHUE CHAPSIOB, LICTIHBIE U PEMEHHBIC MEpE/Iavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJIBIO ONPENEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKH BPEMEHU NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cyneprno3unuu cuil. Bropoi 3akon HeroToHa aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Byl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAICHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUATIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nedhopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U TeJa BOJIM3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEII. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ UBMEHEHHMEM MEXaHUUYECKOW DHEPTrUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMHUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysua. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo Bemectna. [locTtosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama Temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPUH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aMOJICHUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

Onpenenenue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounHamuxku

Tepmonnnamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TemnoTsl u pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEepeaye.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K m3omporeccam. [ 'paduueckas
WHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoarHaMuku. HeoOpaTtuMoCTh PO1IECCOB B MPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  I€UCTBHUS  TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kodp@uiMeHT moie3Horo
nericTBus TemioBod mammmHbl. I{ukn KapHo m ero ko3pduimMeHT I0Ie3HOTo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbI TEIIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JaTyYHHOU TpyOKe MyTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa Ipu TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopduble Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTayuM3amus. Y AelbHas TerioTa miaBieHus. CyOoaumanusi.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenue HarpeBanus U MiaBJIeHUsT KPUCTAJUIMUECKOTO BEIEeCTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3mepenre 0THOCUTETLHON BIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3JIEKTPUIECKUX 3apsI0B.
[IpoBOIHMKM,  JMAIEKTPUKHM M TOJYNPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHocTe  anmekTpudeckoro moiid.  I[IpuHnumn



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Toyeil. JInHUKM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
oIS,

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTATHUUECKOM ToJie. JluanmeKkTpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEMu.

DNEKTPUYECKOE COIMPOTUBIICHUE. Y AENbHOE COMPOTHUBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NAapaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHKA TOKA.
3akon Oma 171 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJLJIOB OT TemIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoMCTBa p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYeCcKuidi TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHBIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JSIEKTPOABWXKYIIEH Cwibl. KOpOoTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusie padbomul

N3yyeHne cMenaHHOTO COEIMHEHUSI PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4YHbIH (pakT, rumoresa, (Qu3nmyeckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIMS,
napabona, runep0oiia, uX rpaMKu U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIAayH, TEIJIOBOE pPaBHOBECUE),
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra3oB,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

l'eoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
Y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTteilb BHYTPEHHErO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nose. Bektop MarHuTHOM MHAYKUWHA. [I[pHHIMI Cyneprno3uIMyM MarHUTHBIX OJIEH.
Jluvann MarHuTHOM WHAYKOMW. KapTuHa NMHUNA MAarHUTHOM HWHIAYKUIHM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. Bzanmonenctere npoOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOlyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1osne. Pabota cuibl Jlopenia.

SIBeHne ANEeKTpOMarHUTHOM HMHAYKIUU. [IOTOK BekTOpa MarHUTHOU
WHAYKIUU. OJEKTPOABIKYIIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOABIKYIIAs Cujla WHIYKIUU B
MPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

MHOyKTUBHOCTE.  SIBIIEGHME CAMOMHIYKUMW. OJIEKTPOABWXKYILIAsS CHJA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUNMHbIE KONEDAHUA

KonebarenrHast  cucrtema. CBOOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMUS.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrumtyna u (aza KoseOaHUI.
[IpyXVHHBIN MasiTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu Npy raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennpli  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHMUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJACTBE AJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHECHHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KOJeOATENbHOM CUCTEMBbI (MPYKUHHBIA HWIU
MaTeMaTUYECKHI MasTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTHU CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pesonanc mnpum mocCiIenoOBaTEIbBHOM COENMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPHOJAa MabIX KOJIeOaHHUH rpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccenenoBanye NepeMEHHOI0 TOKA B LIENH U3 I10CIEA0BATEIBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
WnTepdepentms u qudpakius MEXaHHYECKUX BOJIH.

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

OJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdeperus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI pagnuOCBS3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBYU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue unrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, TPETIOMIICHHUE,
noJsipu3anus, 1udpaxuus, HHTepepeHIIUs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

Cobwuparornirie 1 paccenBaromuye TuH3bl. ToHKas MuH3a. DOKYCHOE pacCTOSIHHE
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuit B COOMPAIOIINX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOIEHUMS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEp(hEpPEHIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUE HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOWCTBa M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTPAaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHnm cBera.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomydyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNUAIBHON TEOPHUH OTHOCHUTEILHOCTH
[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHU M COKpaLCHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEISTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (OTOHA C €T0 YACTOTOM. DHEPTHUS
U UMIyJbC (pOTOHA.

OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa 1y portodrdpdexra. «KpacHas rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAasl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3ddeKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuIO o -4acTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriionmieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEU SHEPrUU aToMa BOJIOPO/Ia.

BousHoBBIE cBOVICcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue IMHeHyaToro CuekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnio coctaBa paJuoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BrnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anbba-pacnan. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AI€Ep.

SAnepuwiii peaktop. Tepmosinepnbiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U NPAKTUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YaCTHULL.

Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHast cucreMa.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3/IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATCILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHE



3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHLA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenusi HeBOOPYKEHHBIM TJIA30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro NOyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromniee MOBTOPEHUE

Ponr u3uku u acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOU HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMupoBaHUU MPECTABICHUN 0 (PU3NYECKON KapTUHE MHUPaA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kiacce OoCymIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMHM MaTE€MAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHl M MX MPOEKIHWH HA OCHU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX (GUTYp U 00BEMA Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUNICCKON PEeETKH, CIEKTPATbHBIA aHATHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocus: JIAHAMA DJCKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBU3O0DP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yNbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaanu3allii OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEUYETOBEYSCKHMX T'yMaHHUCTUUYECKUX M
JIEMOKPATUUECKHUX IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3allNy;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA MHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUICKOM IPakTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCYIEero (pu3nYecKoi HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3inyHbIM cdepaM MpodhecCHOHATbHON IEesATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IUIAaHUPOBAHUE U OCYILIECTBIICHUE JIEHCTBUN B OKpPYKAIOIICH cpejie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIIMpEeHHEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUS! (PU3HKHU OCYIIECTBIIATH IPOSKTHYIO M UCCIAEA0BATENbCKYIO IEATEIbHOCTh
WHIMBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS
ba3oBble jornueckue aeiicTBUI:
CaMOCTOATENLHO  (OopMyJIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1N JACSITENIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JOCTHKCHHSI,
BBEISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
bu3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepHaIbHBIX K HEMAaTepUATILHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB
IEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOIHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
Ba3oBble uccienoBarejabckue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIFOUCBBIMH TOHATHIMH M METOJIAMH
buznyeckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (PU3HUECKOrO COJEp:KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS,;

BJIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PelleHUs], HAaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UpPOBaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnopmanmueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpPMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETANi0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh  CpeACcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0/IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp)KaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayJAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMSAT4YaTh
KOH(JIUKTHI;



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

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOoM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/IOTO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIBbHOCTH, OpraHW30BBIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH y4YacTHUKOB, OOCYXIaTh pPe3yiIbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh WJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTUBHOE CTPATETUYECKOE IIOBEJACHUE B Pa3IMIHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJIATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBECHHEIC 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYIUIIMH B 0OO0JACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENbHONW  pediaeKkcur KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHUKCHHUIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pPe3ylIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHUMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce moCcTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbusuke IS YpOBHA cpenHero oOmero oOpa3oBaHUA Yy  0O0YyYaroIIMXCs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIUICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaTBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIMATHBHOCTh, YMECHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K konIty o0yuenus B 10 kjacce mpeMeTHBIC pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESITECIbHOCTH JIFOJICH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIICH:
MaTepualibHas TOYKa, HHEepIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICANbHBIN a3, MOJEIIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nuecKux 3aaay;

pacrio3HaBaTh (pU3HYECKUE SBICHUS (IIPOIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



AIEKTPOJIMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJUHENHOE JBUKEHNUE,
CBOOO/IHOE TMAJCHUE TEJ, JBHXKEHHUE MO OKPYKHOCTH, UHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHUE, CTPOCHUE JKHIKOCTCH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpPU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIAPEHNUE, KOHJECHCAIMs, IUIABJIICHUE, KPUCTAJUIM3AlUs, KUIECHUE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJICHUA ra3a NPU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXKY IMapaMeTpaMH COCTOSHUSA Ta3a B U30MPOLECCAX, DJICKTPU3ALMS TE,
B3aMMO/ICHCTBUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (U3UUYECKUE BEITUYUHBI:
KOOpAMHATA, NyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
MMIYJIbC Te€Jla, KNHETUYECKas JHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYeCKUil CMBICIT HCIHOJB3YEeMbIX BEJIMYMH, WX OO0O3HAUCHUS M €IUHMUIIbI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKAsl YHEPIUsl XaOTUUYECKOTO JIBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIs JHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO
(U3MUECKyI0 BEJINYMHY C APYTUMH BEJIMUNHAM;

ONMCBHIBaTh N3YUYEHHBIC JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
IIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD IMOJIA, MOTEHIHAN, PA3HOCTh MOTEHIMAJIOB;
Py ONHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIOJIb3YyEeMbIX
BEITMYMH, MX OOO3HAUECHMS] M EIMHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PU3UYECKYIO BEIUYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3YS (PU3UYECKUE
3aKOHBI U TIPUHIIMIIBL: 3aKOH BceMupHOro Tsarorenus, I, I1 u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHUS WMIIYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHLUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBMKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
IIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHUS MAINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHS UX 0€30MacHOr0 MCMHOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI MO HCCJIEIOBAHUIO (PU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUM, TPHU ITOM
dbopmyrpoBath mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUS, IPOBOJAUTH ONBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJE
Ta0IHIl U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTrO OHKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THblEe 3aJayd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUS 3a/1aun
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellIeHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3YyYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3uYECKHe ABIICHUS,

UCIIOJIb30BAaTh MTPU PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE UH(POpPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHONM HMH(GOPMALMK, TMOJYYEHHOW U3 pa3InyHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIYYAEMYIO HH(OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCITOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpPU OOpalieHuu ¢ TpuOOpaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
IOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBHITOJHEHUEM PA3JIMYHBIX COIMATBHBIX PpOJEH,
IJIAHUPOBATh PabOTy TPYNIBI, PAMOHAIBHO pPaCHpEnemsiTh OOS3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMaTPUBAEMOM TIPOOIIEMBI.

K koHiy o0yuenus B 11 kiaacce npeMeTHbIE pe3yJIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOU IEATEIBHOCTH JIOJIEH, IEJIOCTHOCTh M €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN JEKTPUUECKUM 3apsifl, JIyd CBETA, TOUCYHbIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPEUIeHUU (PU3HMUECKHUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUYECKaAsi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aUMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacCHpOCTpaHEHUE CBETa, OTPAXKEHUE, MPETOMIICHUE,
untepdepennus, audpakuus W MOOJApU3alUsi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddekT), CBeTOBOE JTaBICHNE, BOSHUKHOBECHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  PA3NIMYHBIX  Cpel) |

AJIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
DIIEKTPUYECKUN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, padoTa TOKa,
WHIYKIUS MAarHUTHOrO TMOJs, cuia Ammnepa, cuina JlopeHna, MHIyKTHBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHU B KoJeOAaTeIbHOM KOHTYpe, 3aps] W cuja TOoKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSIHHE U
ONTHUYECKAs CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBLHO TPAKTOBATh (PUIHUYECKHI
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBA3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUMHAMY,

ONMUCHIBATh H3YYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUS CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHWS W CIWHHUIIBI, YKa3bIBaTh (hOPMYJIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa miia pororddexra,
3aKOH COXPAHEHHS] DHEPruH, 3aKOH COXPAHECHHS] MMITYJbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsA]ia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENATh HAMIPABICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOTO SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

HCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3UYECKMX BEJIMYMH B BUAE TaOMUI U TpaduKOB,
JIeJIaTh BBIBO/IBI IO pe3yJibTaTaM UCCIIE0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyjJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIBCKON U TPOCKTHOU
JEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIHHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000py10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIOJIb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1auu
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaUMBbIC I €€ PEIIeHUs, TPOBOJUTL PACUYEThl M OICHUBATH PEaTbHOCTh
MOJTY4YE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3YecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B TOBCEIHEBHON
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3KKE B TOBCEIHEBHOM JKU3HU 11
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PALUOHAIBHO PpACHpPElesITh O0O0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PELICHUE pACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB
HaunmenoBaHmue pa3xesioB 1 TEM

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/mt Konrpouabusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
o
1.1 MSHIA H METOZE! HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2MCW XU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 ‘ 3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
0 -
3.1 CHOBHI MonevanslpHo 9 1 https://m.edsoo.ru/HRGV8NOPE
KMHETHYECKOU TEOpUH
3.2 OCHOBBI TEPMOIUHAMUKHU 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
33 FDCTETHRIE COCTONHIT Befmertsa 5 https://m.edsoo.ru/HSM355JCH
®dazoBble EPEXOIbI
Hroro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA

4.1 DNeKTpoCcTaTHKA 10 1

https://m.edsoo.ru/LSRP720QLI




IToCTOSAHHBIN JIEKTPUUYECKUHN TOK.

4.2 12 https://m.eds00.ru/GEWTDQXWW
ToKHM B pa3IMyHBIX cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (PpOBHIe)

Ne n/m Kontpoabnbsie IlpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pa3znen 1. 9JIEKTPOAUMHAMMUKA
M .0
1.1 ATAHMTHOE HOJC. JICKTpOMAriuTHad 11 1 3 hitps://m.eds00.rw/Z2Q390NGS
WHTYKIHSI
Hroro no pazneny 11
Pazgea 2. KOJIEBAHUS U BOJIHbBI
MexaHHUYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHU4eCcKHe 1 AIeKTPOMarHuTHbIC
2.2 5 1 https://m.edsoo.ru/WQT6385V1
BOJIHBL
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro o pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI CIICLMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEIIHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOoMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Hroro mo pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHA
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 https://m.edsoo.ru/3EODOKXI9
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6.1 O06o0maroriee NTOBTOPCHHE 4 https://m.edsoo.ru/O2JEGZCIM
Wroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68
I[MPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa 0 IpUpo/Ie.
Hayunbie MeTo1bI MO3HAHUS
OKpY>KaroIllero Mupa

Poab u mecTo pusuku B
(hopMUPOBaHUHM COBPEMEHHOM
HAy4YHOU KapTUHBI MUDA, B
MPAKTUYECKOU JEATESITbHOCTH
Jronen

MexaHn4ecKoe ABHKEHHE.
OTHOCHUTENHLHOCTD
MEXaHUUYECKOT'O IBHKCHUS.
[lepemenienue, CKOpoOCTb,
YCKOpEHHE

PaBHOMEpHOE IIPAIMOJIMHEWHOE
JBIYKEHUE

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

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

https://m.edsoo.ru/SHSXWFFVO

https://m.edsoo.ru/RSOAQVS5ZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYyCKOpEHHOE
pr[MOJ'IHHGfIHO@ JABUXXCHUC
CBobosHOE MajieHue.

YckopeHune cBOOOIHOTO
ImagCHUuA

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J




10

KpuBonuneiinoe 1BUXeHHUE.
JIBr>keHME MaTepraIbHOMN
TOYKH IO OKPYKHOCTH

[IpuHIKIT OTHOCUTEIIBHOCTH
lNanunes. MuepunanbHbie
cuctembl otcuera. [lepBbiit
3akoH HeroToHa

Macca tena. Cuna. [Ipuniun
cyrnepno3unuu cui. Bropoi
3akoH HeroToHa amst
MaTepUaIbHOM TOUKH

Tpernii 3axkoH HproToHa 1151
MaTEpUaIbHBIX TOYEK

https://m.edsoo.ru/TFLI2C4DN

https://m.edsoo.ru/J6QY7N3IWN

https://m.edsoo.ru/BVINWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

12

13

14

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsoxectu. Ilepas
KOCMHUYECKast CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapduunent
TpeHus. Cuiia COnpoOTUBICHUS
IIPU JABMKEHUH Tella B
KHJIKOCTH WU Taze

[TocTynarensHoe u
BpalllaTeIbHOE ABH)KEHUE
a0COIIOTHO TBEPJOTO Tena.
MowmeHnT cuisl. [1nedo cusl.
YcnoBus paBHOBeCUs TBEPIAOTO
Tena

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCMSM

https://m.edsoo.ru/IDOAU40TS




15

Nmnynbe maTepuanbHOM
TOYKHU, CUCTEMBI MaTePUATIbHBIX
Touek. IMmyinbe cuitbl. 3aKoH
COXpaHEHHUS UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

https://m.edsoo.ru/MSJQTKNWC

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sneprus
MarepuanbHOU TOYKU. TeopeMa
00 M3MEHEHUU KUHETUIECKOI
SHEPrUu

https://m.edsoo.ru/J1V59L.28B

17

[ToTenuuanbHas SHEPTUA.
[ToTenumanpHas SHEpPIrUst
yIpyro aeGopMUPOBaHHOM
npyxuHsl. [loTeHnManbpHas
SHEpTrus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/RNEXJW4KF

18

ITorennuanbHBIE U
HeIoTeHIUaIbHBIE CHIIBI. CBS3b
paboThl HEMOTEHITUATBHBIX CUJI
¢ U3MEHEHNEM MEeXaHNUECKOHN
SHEPTUH CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

https://m.edsoo.ru/DA3QVTOXQ

19

JlabopaTopHas pabota
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM SHepruu Tea
Ha MpUMepe pacTHKEHUS
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG




20

21

22

23

24

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHbBI COXPAHEHUS B
MEXaHHUKE»

OCHOBHBIE TIOJIOXKEHHS
MOJIEKYJIIPHO-KHHETUYECKOM
Teopuu. bpoyHoBckoe
nswkenue. Auddysus

Xapaktep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTBa. Mozenu cTpoeHust
ra3oB, KHUIAKOCTEH U TBEPIBIX
Tel

Macca monexyn. KonnyectBo
BemectBa. [locrosinaas
ABorazipo

TennmoBoe paBHOBECHE.
Temneparypa u €€ usmMepeHue.
[Ixana remneparyp Llenbcus

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1IBAQD13

https://m.edsoo.ru/WPNY6QA8Z

25

WUneanpuerii raz 8 MKT.
OcnosHoe ypaBHeHne MKT

https://m.edsoo.ru/UKJFVSBZO

26

AGcomtoTHas TemrepaTypa Kak
Mepa CpeIHEN KHHETUYECKOU
OHEPTUH ABVIKCHUS MOJICKYII.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/BXUDVDG2F

27

3axon JlampTona. ['a30BEIe
3aKOHBI

https://m.edsoo.ru/Y3IWBG66I3A




28

29

30

31

JlaGopaTopHas paboTta
«MccnenoBanne 3aBUCUMOCTH
MEXy TTapaMeTpaMu
COCTOSIHUS pa3pEKECHHOTO Ta3ay

W3omporneccsl B uaeanbHOM
rase u ux rpapuieckoe
IIpe/ICTaBICHHE

BHyTpeHHs4 sHEeprus
TEPMOJUHAMHYECKON CUCTEMBbI
U CIIOCOOBI €€ N3MEHEHMUS.
KonnyecTBo TemioTs 1 padora.
BnyTtpennss sHeprus
OJTHOATOMHOT'0 HJI€aIBHOIO
rasa

Buapl Teronepenaun

https://m.edsoo.ru/35DBLKT96

https://m.edsoo.ru/OZJ3KZNIJ5

https://m.edso0o.ru/9JQITV XIS

https://m.edsoo.ru/36JJI20W9

32

V nennHAs TEINIOEMKOCTH
BeniecTBa. KonnaecTBo
TETUIOTHI MPH TeTJIonepenaye.
AnmnabaTHsIif Iporiecc

https://m.edsoo.ru/SK3Y4H86L

33

IIepBblil 3aKOH TEPMOAMHAMUKH
U €ro IpUMEHEHHE K
u3oImpolueccam

https://m.edsoo.ru/2ZHO6R3GAS

34

35

36

HeoOpaTtumocTs nporieccos B
npupoze. Bropoii 3akoH
TePMOANHAMUKHI

[punuun nevicteus u KIT/{
TETJIOBOM MalllMHbI

uxn Kapno u ero KITJ{

https://m.edsoo.ru/S85LWDFTS8

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4XPSAOVM




37

38

DKOJIOrH4eCcKHe MPoOIeMbl
TETIOIHEPTETHUKH
O6o0maromuii ypok
«MoutekyisipHas (pHU3MKa.
OCHOBBI TEPMOJTMHAMHUKH

https://m.edsoo.ru/PO7ZMYMSI

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

39

KonrponsHas pabora o Teme
«MonexynspHas pu3uKa.
OCHOBBI TEPMOJMHAMUKI

https://m.edsoo.ru/RCARYE6ZX

40

41

42

43

44

[TapoobpazoBanue u
KoHieHcanus. Mcnapenue n
KHUIIEHUE

AOGCOIIOTHAS M OTHOCUTEIbHAS
BJI&YKHOCTb BO3/yXa.
Hacsiiennsiit nap

TBEpnoe Temno.
Kpucrannmuueckue u amopgpHbie
Tena. AHU30TPONUS CBOMCTB
KpuctamwioB. JKunkue
Kkpuctabsl. CoBpeMEeHHbIE
MaTrepHuabl

[1naBneHue U KpUCTATIIA3AIIMSL.
VY aenbHas TEMIOTA MIIABICHUS.
CyOnumariust

ypaBHeHI/IC TEIIOBOro OajlaHca

https://m.edsoo.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JIXFWLMZNK

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/OIUXGN211

45

DneKkTpu3aIus Tel.
DnexkTpuyeckuii 3apsia. [[Ba
BUIa BJIeKTpI/I‘-IeCKI/IX 3apsu1013

https://m.edsoo.ru/QJ2S7WSBM




46

47

48

49

50

[IpoBOTHKKH, TUDIIEKTPUKH U
MOJIYITPOBOJIHUKH. 3aKOH
COXpaHEHHUS JIEKTPUUECKOTO
3apsa

B3aumoneiicTBre 3apsioB.
3akoH Kynona. Toueunbrit
BJIEKTPUYECKUN 3apsi

Hanpsioxénnoctb
3IEKTPUUYECKOTO MOJIS.
[IpuHuun cyneprno3uumn
3NEKTpUYECKUX nojeu. Jlnnuu
HANPSKEHHOCTH

Pa6GoTa cui
3JIEKTPOCTATUYECKOTO MOJIS.
Ilorennuan. Pa3zHocts
MMOTSHIINAJIOB

HpOBOJlHI/IKI/I " IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM IT0JIC.
Z[I/IBJ'IGKTpI/I‘-ICCKaSI
IMPOHUIIAaCMOCTDb

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

DNEeKTPOEMKOCTb.
Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

53

DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa. DHEPTHUS
3apsKEHHOT0 KOHIEHCAaTopa
JlaGopatopHnas pabora

"N3mepenue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/XPUKP82V8

https://m.edsoo.ru/PBGM4Eg845




54

[Tpunimn nercTBus u
MIPUMEHEHUE KOHJIEHCATOPOB,
KOIMPOBAJIBLHOTO amnmnapara,
CTPYHMHOTI'O IIPUHTEPA.
DNeKTpocTaTUYeCKas 3allluTa.
3a3eMiieHre AIEKTPOIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CyIleCTBOBaHUSI.
ITocrosiaukIi Tok. Cuia Toka.
Hanpsokenne. ConpoTuBieHue.
3akoH OMa 1l yyacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

ITocnemoBarenpHOE,
napajuiesibHOe, CMEIIaHHOE
COCIMHEHHUE MMPOBOHUKOB.
Jlaboparopuas pabora
«3y4eHue cMeanHoro
COCIMHEHUS PE3UCTOPOB)

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa u MomHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/LESHA2A3M

58

3akon OMa 15t TOJTHOM
(3aMKHYTOI) 2JIEKTPUUECKOM
uenu. KopoTkoe 3amMbIKaHHE.
JlabopartopHnast pabota
«M3mepenune DJ[C ncrounmka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

Pesepsnerii ypok. KonTponsHas
pabora 1o Teme

https://m.edsoo.ru/MFMG6EIE5S X




60

61

62

"DnekTpoauHaMuka' /
Bcepocculickas npoBepoyHas
pabora

O6o0maromuii ypok
«DQIeKTpOIMHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

DneKTpOHHAas TPOBOIUMOCTh
TBEPJIBIX METAJIJIOB.
3aBUCUMOCTbH COTIPOTHBIICHUS
METaJIJIOB OT TeMIIEPaTypPHI.
CBepXIpoBOIMMOCTh
DIEeKTPUYECKHI TOK B BaKyyMe.

CBoiicTBa 3JIEKTPOHHBIX
MyYKOB

https://m.edsoo.ru/PS6MDYO07H

https://m.edsoo.ru/ WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBoiHUKH, X
coOCTBEHHas U MpUMeCHast
npoBouMocTh. CBOHCTBA p—
n-nepexoza.
[TomynpoBOTHUKOBBIE TPUOOPEI

https://m.edsoo.ru/S55A1DQUR

64

DNEeKTPUUIECKHI TOK B
pacTBopax U pacriaBax
ANEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JUCCOIUAIUS. DIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

DJIEKTPUYECKUH TOK B ra3ax.
CaMoCTOSTEIbHBIN 1
HECaMOCTOSITEIbHBINA pa3ps/l.
Monnus. I1mazma

https://m.edsoo.ru/2VX2KLFQA




66

67

68

DNeKTpUYECKHe MpUuOOpHI U
YCTPOMCTBA U UX MPAKTUICCKOE
npuMeHenue. [Ipasuna
TEXHUKH 0€30I1aCHOCTH

KonrtponbHas pabora no teme
«QJIEKTPOCTATHUKA.
IToCTOSIHHBIN 2IIEKTPUYECKUN
TOK. TOKH B pa3iIM4HbIX
cpenax»

PesepBHbIii ypok.
O6o0061maronuii ypok 1mno Temam
10 xnacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/KJAO2KUPS5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU




11 KJIACC

Ne
n/n

Tema ypoka

ITocTosTHHBIE MATHUTEI U UX
B3auMoJIelcTBUE. MarHuTHoe
nose. Bektop MarHuTHOM
UHAYKIUU. JINHUY MarHUTHOM
WHIYKIAH

MarsuTHOE 1oJjie TPOBOTHUKA
¢ TokoM. OnBIT IpcTena.
B3anmopeiicTBre MPOBOTHUKOB
C TOKOM

JlaGopaTtopHas pabota
«M3yueHne MarHuTHOTO TMOJIS
KaTYIIKH C TOKOM)

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3Yy4YeHH S

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/4ADMOYIIN6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MAarHUTHOTO TIOJIST HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
IIOCTOSIHHOI'O MarHuTa Ha
paMKy ¢ TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME€ MAarHUTHOTO TOJIST Ha
JBHKYILYIOCS 3apsKECHHYIO
gactuny. Cuina JlopeHua.
Pabora cunsl Jlopenna

https://m.edsoo.ru/7ABZQGQC9




DNEKTPOMAarHuTHAsE HHIYKIIHS.
IToTok BEKTOpa MarHUTHOMN
unaykuuu. J/1C uaaykuum.
3aKOH AJIEKTPOMAarHUTHOU
unaykuun Papanest

https://m.edsoo.ru/VA26C9C3J

JlaGopaTtopHnas pabota
«HccnenoBanue sBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

NHnykTtuBHOCTG. SIBIIEHUE
camonHykuuu. J1C
CaMOUHIYKIIUU. DHEPrusi
MarHUTHOTO TIOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE
noJie

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSHHBIE
MarHuThI, JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENb,
YCKOPHUTEIHN JIEMEHTAPHBIX
YaCTHIl, MHAYKITUOHHAS TIEYb

https://m.edsoo.ru/XZS5SMQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

10

11

12

Ob6o06maromuit ypok
«MarautHoe 1I0JI€E.
SJIGKTpOMaFHI/ITHaSI I/IH}IYKIII/ISI»

KonTpomnpHas pabota mo Teme
«Mar»uurtHoe 1oJI€E.
DNIeKTpOMarHuTHasE UHIYKIUS»

CBo06o1HbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUYeckue
KosiebaHus. YpaBHEHUE

https://m.edso0o.ru/COBO5SBGMC

https://m.edsoo.ru/8X637ELEU

https://m.edsoo.ru/9Y6GYWEVP




13

14

rapMOHUYECKHUX KOJeOaHUM.
IIpeBpaiienue s3uepruu

JlaGopaTtopHnas pabota

«Hccneqosanue 3aBUCHMOCTH

Mepro/1a MaJIbIX KoJieOaHUi 1
rpy3a Ha HUTH OT JJIMHBI HUTH

Y MaccChl Tpy3a»

KonebarenbHplii KOHTYP.
CBo0OoHbBIE
3JICKTPOMArHUTHBIC KOJICOaHUS
B U€aJIbHOM K0JIEOATEIbHOM
KOHTYpe. AHAJIOTUS MEXIY
MEXaHUYECKUMH U
AJIIEKTPOMArHUTHBIMU
KOJIeOaHHSIMU

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCOSBAD

15

16

17

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B
UJeaIbHOM K0JIeOaTeTbHOM
KOHTYpe

[IpencraBnenue 0 3aTyxaromux
KoseOaHusx. BeIHyKIeHHBIE
MeXaHHYEeCKHE KoJieOaHus. 1
Pe3onanc. BeiHykaeHHbIE
AJIEKTPOMArHUTHBIC KOJICOaHUs

IIepeMeHHBIH TOK.

CunycouganbHbIN

MepEMEHHBIN TOK. MOITHOCTh 1
MIEPEMEHHOT0 TOKa.

AMIUTTYIHOE U JEHCTBYIOIIEE

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI




18

19

20

21

22

23

3HAYCHUE CUJIBI TOKA U
HATIPSDKEHUS
Tpancdopmarop.
[TpousBoacTBO, Iepeaaya u
noTpeOJICHUE IICKTPUICCKOM
SHEPruu

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTIO
3BOHKA, FeHepaTopa
IIEPEMEHHOT0 TOKA, JIMHUN
JJeKTponepesad

DKOJIOTUYECKUE PUCKU ITPU
IPOU3BOJICTBE
anekTposHepruu. Kynsrypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPIUU B
ITOBCETHEBHOM KU3HU

MexaHnueckne BOJIHBI,
YCIIOBUS PACIIPOCTPAHEHHSI.
[lepuon. Cxopocth
pacnpoCcTpaHEHHs U JUIMHA
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

3Byk. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

DNEKTPOMarHUTHBIE BOJIHBL, UX
CBOMCTBA U cKOpocCTh. [Ikaa
AJIEKTPOMATrHUTHBIX BOJIH

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

https://m.edsoo0.ru/93Z12W4QQ

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

https://m.edsoo.ru/ W2XBOR3HJ

https://m.edso00.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X




24

25

[IpuHIMIIBI paIMOCBSI3U U
TeJeBuacHMA. Pa3BuTne
CpEeACTB cBsA3U. Pannonokamnus

KonTponbnas pabota
«Konebanus v BOIHbBI»

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

https://m.edsoo.ru/IHURONSOB

26

[IpssmonunenHoe
pacrpocTpaHeHUEe CBETA B
OAHOPOJIHOM cpene. ToueuHblid
UCTOYHUK cBeTa. JIyu cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300pakKeHHI B TUIOCKOM
3epkane

https://m.edsoo.ru/IMBKOQM?227Z

28

[Ipenomuenue ceera. [lonnoe
BHYTPEHHEE OTPa’KEHUE.
[IpenenbHbIN yroa MoaHOro
BHYTPEHHETO OTPaAKEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

JlaGopaTtopHast pabota
«3mepenune nokaszarens
MPETOMIICHUS CTEKIa»

JIunsel. [loctpoenue
M300paXeHH B TUH3E.
dopmyiia TOHKON JIMH3BI.
YBenuyeHue JTuH3bI
JlaGopartopHas paboTa
«HccnenoBanue CBOMCTB
M300paXKeHHI B TUH3AX)

https://m.edsoo.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KIC

https://m.edsoo.ru/Q1ZCMW980




32

Hucnepcus cera. Cl0KHBII
coctaB Oenoro ceta. L[BerT.
JlaboparopHas pabota
«Habnronenue aucrnepcun
CBETa»

https://m.edsoo.ru/KOOWVKEI1 1

33

34

HNuTtepdepennus cera.
Hudpakuus ceera.
Judpakumonnas pemeérka

HOHepe‘lHOCTL CBCTOBBIX BOJIH.

HOJ'IHpI/BaI_II/ISI CBC€Ta

https://m.edsoo.ru/CS8LCRSEJI

https://m.edsoo.ru/Q2118XYOJ

35

OnTrueckue mpuOOpsI U
YCTPOMCTBA U YCIOBUS UX
0e30macHOr0 MPUMEHEHHUS

https://m.edsoo.ru/M5127JYGT

36

['panu1el mpuMEeHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel ciennanbHON
TEOPHUH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/PSGBIFJ5N

37

OTHOCHUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ame]yIeHre BpEMEHH U
COKpAIIleHUE JUTHHBI

https://m.edsoo.ru/OVLMCN6B2

38

39

OHeprus U UMILYJIbC
PENSITUBUCTCKON YaCTHUIIBI.
CBs13b MacChl ¢ SHEPTHEN U
UMITYJICOM. DHEPTHUs MOKOS

KonTtponsHas padora «OnTuka.

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/190Z2Y4BUB

https://m.edsoo.ru/L8689JPLI




40

41

®otonsl. Dopmyna Ilnanka.
DHeprusi 1 UMITYJIbC POTOHA

OTKpBITHE U HCCIEI0BAaHNE
dotoaddekra. OnbiTor A. I
CroneroBa

https://m.edsoo.ru/ZL6P16LAQO

https://m.edsoo.ru/PGL5XXSRO

42

3akonbl poTodddekra.
VYpaBHenue DiHIITeHA 17151
dotorpdekra. «KpacHas
rparuiay Gorodddexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenune ceera. Onwite [1. H.
JleOeneBa. XuMU4ECKOE
JIICUCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

45

46

47

TexHuueckue ycTpoucTsa u
NPaKTUYECKOE PUMEHEHHE:
¢doTorsIeMeHT, POTONATIHK,
COJIHEUHas1 OaTapest, CBETOIUO/

Pemenue 3amay nmo reme
«DeMeHThl KBAHTOBOM
OIITUKN))

Mogens atoma ToMmcoHa.
OmnsiThl Peszepdopaa no
pPacCesHUIO O-YaCTHLL.
[Imanerapnast Mogenb aToMa

ITocrynarter bopa

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC1 1POHN

https://m.edsoo.ru/6X7GFHZ9X

48

N3nyyeHnne u noraonieHme
(OTOHOB IpH TIEpeXoie aToMa
C OJTHOTO YPOBHSI DHEPTHUU Ha
Ipyroi. Buasl ciekTpos

https://m.edsoo.ru/NNS8BHZYBE




49

BosiHOBBIE CBOICTBA YaCTHII.
Bounsl ne bpois.
KopmyckynsipHO-BOITHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

https://m.edsoo.ru/J710TLFCO

50

51

52

53

54

OTKpBITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICJICHUIO COCTaBA
PAAOAKTUBHOI'O U3JTYYCHHUA

CsoticTBa anbda-, 6era-,
ramMMa-u3inydeHus. Bnusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTkpbITHE TPOTOHA U
HerTpoHa. M3oromnel. Anbda-
pacnaj. DJIEeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacra.
l'amma-n3nydenue

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuu.
SAnepusiii peaktop. [Ipodaemsl,
NIEPCIEKTHUBBI, YKOJIOTHYECKUE
aCIIEKTHI SIICPHON DHEPreTUKU

DneMEHTapHbIE YaCTULIBI.
OtkpeITHE 03UTpOHA. MeToabI
HaOJI0IEHUS U PETUCTPALUU
3JIEeMEHTapHBIX YaCTHII.
Kpyrasrii cron
«DyH1aMEHTAIbHbIE

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A




55

B3auMoercTBUA. EMUHCTBO
($u3nIeCcKOil KApTHHBI MUPa»

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bua 3BE31HOTO
Heba. Co3Be3ausi, spKue

3BE3 1B, INIAHETHI, UX BHIUMOC
nemwxkenne. ConHeunas
cHcTeMa

https://m.edsoo.ru/SPXS2I9VY

56

57

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHeprun CoJiHIA U 3BE3]T

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKH. 3BE3/IbI
IJIABHOW MOCJIEI0BATEIBHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEeCTaBICHUS
0 TIPOUCXOKIACHUHU M IBOIIOIIUH
CoHna u 3B€31

https://m.edsoo.ru/1JZR54JAQ

https://m.edsoo.ru/GGD3W74Z0

58

Muieynsiii [1yre — Hama
T'amaktuka. [Tonoxxenue u
nexenne CoHia B
lNanakTtuke. I"amakTukw.
YEpHbIe ABIPHI B s1pax
rajlakTHK

https://m.edsoo.ru/L2U4S 1HU2

59

Bcenennas. Pa3zberanue
ranakTuk. Teopus bonbioro

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




60

B3pbIBA. PemukToBoe
H3ITYyUCHHUC. MeraranakTuka

Hepemiennsie mpo6iieMsl
aACTPOHOMHUHU

https://m.edsoo.ru/LJHNL2MCF

61

KontponsHas padora
«OIJIEMEHTBI aCTPOHOMMH U
acTpOU3HKIY

https://m.edsoo.ru/TXTTCT488

62

O6o6maromuii ypok. Ponb
(GU3UKK ¥ aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
U 3THYECKOU chepax
JESITEIbHOCTH YeJIOBEKa

https://m.edsoo.ru/WNJSCRXYD

63

O6o06maromuit ypok. Pons n
MecTO (PM3UKHU M aCTPOHOMHH B
COBPEMEHHON HAyYHOM
KapTHHE MHpa

https://m.edsoo.ru/2PFPB28UF

64

O6o06maromuii ypok. Posb
¢duznueckoil Teopuu B
dbopMupoBaHUU
MIPEICTABICHHUH 0 (HU3UIECKOI
KapTHUHE MHUpa

https://m.edsoo.ru/Y29SVPCVR

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUpPA B
001IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAyIHBIX
MPEJICTABICHU O IPUPOIEC

https://m.edsoo.ru/LKNUIKHZH




66

67

68

Pe3epBHbIil ypok. MarHuTHOE
nosie. DJIEKTpOMarHuTHast
WHIYKIIHS

Pe3epBHblii ypok. OnTuka.
OCHOBBI CIEUATIBHON TE€OpUHU
OTHOCUTEJIbHOCTH

Pesepnsii ypok. KBanToBas

busuKa. DIeMEHThI
ACTPOHOMHMH U acTPOPUUKH

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKSL

https://m.edsoo.ru/RARQLVO2]

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (bopMUPOBAaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTHIA, B IPAKTUYECKOMN NEATEIIBHOCTH

monen

Y4UTHIBaTh IPAaHUIIBI IPUMEHEHUS N3YUEHHBIX (PH3UUECKUX MOJICICH:
MaTepHaibHas TOYKa, WHEpIHUAIbHAS CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UIICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYEHHBIN D3JIEKTPUUECKUH 3apsii — IpH pelIeHUn

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHUYECKOW TEOPHUH
CTPOCHMSI BELIeCTBA M JJIEKTPOJAMHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE ABM)XEHUE, CBOOOAHOE MaJieHUE
T€J, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJECHCTBHUE TEI;
103 nuhdy3usi, OpOYHOBCKOE [IBHIKEHHME, CTPOEHHE JKUJIKOCTEH H
' TBEPABIX Tel, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCallus,

IJIaBJ€HUE, KpUCTAUIM3AlUs, KHUIIEHHE, BJIaXKHOCTh BO3/1yXa,

MOBBIIICHUE JABJICHMS] ra3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXJIy IlapaMeTpaMu COCTOSHHA rasza B

H30IIponeccax; JICKTpU3ausa T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHHYECKOE JBI)KEHUE, HCHONb3Yys (QHU3NYECKHUe
BEJIMYUHBI: KOOPIUHATA, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYJIbC Telna, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJIbHAsE HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIITHOCTh; TNPH ONMCAHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAuU€HUS U E€IUHMIIbI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYT'vMHU BCINYUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3ys (U3MUCCKUE BEJIUYMHBI: JaBJICHUE Tras3a,
TEeMIIepaTypa, CpeAHsSs KUHETHYEeCKas OSHEPrus XaOTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOTO JCUCTBUS TEIJIOBOTO JBUTATENS;, IMpPU
ONMHCAaHWKM  TPAaBWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O0O03HAYEHUS M CAMHUIIBI, HAXOIUTh
(bopMyJibl, CBS3BIBAIONIUME JAHHYIO (QU3WYCCKYI0 BEIHYHUHY C

JIpYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SIBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEJIMYMHBL:  DJIEKTPUYECKUH  3apsf],  DJIEKTPUYECKOoe  IOoJIe,
HANpspKEHHOCTh IOJIA, MOTEHLMANl, Pa3HOCTh IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOLINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUYECKUE TPOLECChl U SBJICHUSA, HCIIOJIb3YS
(¢u3nyecKue 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axonb! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIAIL
paBHOIIpaBUsA HMHEPLUHMAIBHBIX CUCTEM OTCYETA; MOJIECKYJISPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpPeIHEW KMHETHMYECKOW SHEpPruH TEIUIOBOIO JABMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoil, MepBbId 3aKOH TEPMOJIMHAMMKH; 3aKOH
COXpaHEHHMs DIIEKTPUYECKOro 3apsnaa, 3akoH Kynona; mpu stom
pasInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIpaXXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSICHATH OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIlUH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MMacHOTO

HCIIOJIb30BAaHHUS B IIOBCEIHEBHOM KHU3HHU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpMyIUPOBATH NMPpo0IeMy (3a7ady) U TUIIOTE3y yueOHOTOo
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  IPEII0KEHHOTO

06opy11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU l'IOl"pCH.IHOCTCfI I/I3MepCHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEIMYMHAMU C
WCIIOJIb30BaHUEM MPSMBIX H3MEPECHHIA, IPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(U3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIE10BaHUs

10.12

10.13

10.14

CobOmtogate mpaBuiaa 0€30MacHOrO TpyAa TMpPH  MPOBEACHUU
UCCIICIOBaHUH B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacuétHble 3a1a4u ¢ IBHO 33JJaHHOM (DU3UYECKON MOJEbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YEHUs (PU3NIECKOI BETMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C OIIOPON HA U3YUYECHHBIE

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

10.15

Hcnonp3oBaTh MNpu pelIeHWH Y4YeOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMM JJIsl TMOMCKA, CTPYKTYpPHpPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOILIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUI

Mcnonb30BaTh TeOpEeTHUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMl U TEXHUYECKUMHU YCTPONCTBaMH, JJs COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpene

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpelNesTh

0053aHHOCTU U IUIaHUPOBATL ACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKA0r0 U3 YYACTHUKOB

IPYIIBL B PELICHHE pacCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3YUYECHHBIX (PH3UUECKUX MO/ICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

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

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 33aKOHOB JJICKTPOJUHAMHUKHA ¥ KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHMUTHOE  JICUCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHUTOB,
DIIEKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MAarHUTHOTO TIIOJIS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KOJIeOaHUsT W BOJHBI, TNPSMOJMHEWHOE pPACIpOCTPAaHEHHE CBETa,
OTpakeHHEe, IMpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
MOJIIpU3aIUsl CBETA, AUCIEPCHUs cBeTa, GoToAIeKTpudeckuil d3hdext
(poroaddext), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOAA, €CTECTBEHHAss W HCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnucelBaTh U3YYEHHbIE CBOICTBa BelIECTBA (AJIEKTPUUYECKUE,
MarHMTHBIE, ONITUYECKUE, DIIEKTPUUECKYIO IPOBOIUMOCTD PA3INYHBIX
Cpel) M DJIEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), HCHOIb3Ys
¢usznyeckne BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila TOKa,
AIIEKTPUYECKOE  HAMNpsOKEHHE, d3JEKTPUUECKOE COMPOTUBIICHUE,
pasHocTh noteHuuanos, I/C, paboTa Toka, HHIYKIUS MarHUTHOTO
nosst, cuna Awmmnepa, cuna JlopeHIla, MHIYKTUBHOCTb KaTYIIKH,
SHEPrus JIEKTPUUECKOr0 M MarHUTHOTO TOJeH, mepuoa U 4acroTa
Kosie0aHui B Kose0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B ITpoliecce

TapMOHHUYCCKUX OJICKTPOMATIrHUTHBIX KOJ'IC68.HI/II\/'I, (I)OKYCHOC




11.5

pPacCTOSIHUE W ONTUYECKas CUia JIMH3BI; IIPU ONUCAHUU IIPABUIIBLHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBIX BEIWYHMH, HX
0003HaueHWs] M EAMHUIIBl; YKa3blBaThb (OPMYIIbI, CBA3BIBAIOIINE

JaHHYI0 (PU3UYECKYIO0 BETUUYUHY C JPYTMMH BETUUMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (HOTOHA,
IIEpHO/JI II0JIypaciajia, 3HEPrusl CBA3M aTOMHBIX s/1ep; IPU OIIMCaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaThb (DOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (U3MUECKYI0 BEIMYUHY C JPYTHUMH

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (U3MYECKHE TPOLECCHl W SBJICHUS, HCHOJIB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMIOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO U MapajuIeIbHOI0 COEAMHEHUS MPOBOJHHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 2JI€KTPOMArHUTHON MHIYKIUH, 3aKOH
IPSIMOJIMHENHOT O pacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAaYKEHUS CBETA,
3aKOHBI IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
doro3dexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIyJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOIrO 3apsjia, 3aKOH
COXpPaHEHUs MaccoBOrO 4uciaa, MHocTyndarsl bopa, 3akoH
pPaAMOAaKTUBHOIO paclaja; MpH OTOM pPa3iIndaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHuubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HWHAYKIUHU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

CTtpouTh ¥ ONUCHIBATH M300paKEHHE, CO3JaBa€MO€ TUIOCKHM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBJICHUIN
U IIPOLIECCOB € UCITOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
HKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEIOKEHHOTO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM CIOCO0 M3MEPEHUs U

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

11.11

UccnenoBath 3aBUCUMOCTH (DH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUN; NPU OSTOM KOHCTPYHMPOBaTb YCTaHOBKY,




(buKCUpOBaTh pe3yibTaThl MOJYYCHHOH 3aBUCHUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJIE TaOIMI U rpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATEIILCKOW U TPOCKTHOM IEATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOpHOTO 000pYI0BaHUS

Pemate pacu€rHble 3aa4M ¢ BHO 33JJaHHON (hPU3NYECKON MOJIENbIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBLIENATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOANUMBIE 115l €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS PUINICCKON BEITUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

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

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJOIMM JJs IOMCKA, CTPYKTYpHUPOBAHHUSA,
MHTEPIIpETallMi U IPEICTaBICHUsS y4eOHOW M Hay4YHO-IOMYJISIPHON
uH(pOpMaLKH, [TOJIYYEHHON U3 pa3INYHbIX UCTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATD MMOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACWCTBUS MAIlUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KU3HU

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

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TeOpeTUYECKHUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHus: Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMu W TEXHHYECKUMH YCTpOMCTBaMH, IJIsl COXpaHEHUs
30pOBbsI M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KarolIleu cpeze

PabGotaTh B rpyImmne ¢ BBIITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PalUOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO0 W3 YYaCTHUKOB

IPYIIBI B PELIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHUA

1.1

1.2

®uzuka — Hayka o npupojae. Hayunbie
METO/bI MO3HAHUS OKpYKatomiero mupa. Posin
JKCIIEpUMEHTa W TEOpUH B  Ipollecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3mKe

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
®u3nyecKkue 3aKOHbl M TEOpHH. | 'paHuUIbI
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB.
[IpuHnun coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KApPTHUHBI MHUDPA, B IPAKTHYECKOU

NESITELHOCTH JTIOAEH

MEXAHHKA

2.1.1

2.1.2
2.1

KMHEMATHKA

Mexanunuaeckoe IBYKEHHUE.
OTHOCHUTEIBLHOCTD MEXaHUYECKOTO

nBuxeHust. Cucrema orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeHssE CKOPOCTh,
MTHOBEHHass CKOpPOCTb) U  YCKOpEHHE
MaTepUaibHOM TOYKH, UX IPOCKUUU HA OCH
CUCTEMBI KOOPJAMHAT. Crnoxenue

MIEpEMENICHUH U CII0)KEHNE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBIKECHUE. I'padpuxu
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH U IIepeMelleHus

MaTepHaHBHOﬁ TOYKH OT BPEMCHHA




2.1.4

2.1.5

2.1.6

2.1.7

CBoOoaHoe majienue. Y CKopeHue

CcBOOOIHOTO IMaECHUS

KpusonnueliHoe nBukeHue. PaBHOMepHOE
JIBVKCHHE  MAaTepUaJbHOM  TOYKM  IIO
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LlenTpOoCTpeMHUTEIIFHOE YCKOPEHHE

TexHudyeckue  yCTpOMCTBA:  CHMAOMETP,
JBUKCHHE CHApsIOB, LICTIHBIE M PEMEHHBIC
nepegadu

[IpakTueckue paboTHL. Wsmepenue
MIHOBEHHON  ckopoctH. MccnenoBanue
COOTHOIIICHHU A MCKOY nyTiaMHU,
IIPOMJCHHBIMU TEJIOM 3a IIOCIEA0BATEIbHBIE
paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
PaBHOYCKOPEHHOM JIBJKEHUHM C HadaJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JBUKCHMSI IIApUKa B BA3KOH JKHUIKOCTH.
W3ydyenune nBukeHUs Tena, OPOLIEHHOIO

TOPU30HTAJIbHO

22

221

222

JTMHAMUKA

[IpuHnun  otHOcurensHOCTH — [anmires.
IlepBeii 3axkoH HeroTona. MuepuuanbHbie

CHUCTEMBI OTCUETA

Macca Tena. Cuna. Ilpunuun cyneprno3uuuu

CHUJI

223

224

225

Bropoii 3akon HeroTOHa 111 MaTepUalbHON
TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuit 3akoH HproToHa mns

MaTCpHraIbHBIX TOUCK

3akoH  BcemupHoro Tarotenus. Cuna
TsbkecTd. IlepBasg KkocMuYecKas CKOpPOCTb.

Bec Tena

Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbKCHUA )41 cujia TPCHUA IIOKOAI.
Koaddunuent tpenus. Cuma conpoTuBiieHus

IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

[loctynarenbHoe U BpaliaTeiabHOE ABHXKEHNE

a0COJIIOTHO TBEPOTO TeJa

228

MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPAIICHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO
tena B 1CO

229

2.2.10

2.3.1

232

Texundeckne YCTpOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue padboTsl. M3yuenue nBmKeHUS
Opycka MO HaKJIOHHON IUIOCKOCTH TOJ
JeHCTBUEM HeCKOoJbkuX cui. MccnenoBanue
3aBUCUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil MpyKUHE U PE3MHOBOM
oOpasiie, OT BEIMYUHBI WX JaedopManuu.
UccnenoBanue yCIIOBUU paBHOBECHS

TBEPAOIO TEJIa, UMEIOIIETO OCh BPALCHUS
3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc MarepuanbHONM TOYKH, CHCTEMBI

MarepuanbHbIX TO4YeK. HMMmynasc cuiibl U

N3MEHEHHE UMITyJIbCa Tella

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTtuBHOE ABHKEHHUE

233

PaGora cuiet

234

235

MorHoCTh CHIBI

Kunernueckass  sHeprus  MaTepHAIBHON

TOYKH. TeopeMa 0 KHHETHYECKOM OHCPIrun

2.3.6

[TorenunaneHas oHeprus. IloreHnumanbHas
SHEPIUs yIpyro nehopMUPOBAHHOMN
npyxuHsl. IloTeHnumanbHas »HeEprus Teia

BOJIM3U OBEPXHOCTH 3eMIIU




HOTGHHI/IaJ'IBHBIe N HCIIOTCHLMAJIBHBIC CUJIBI.

CBs3b pa6OTI>I HCIIOTCHIUAJIBHBIX CHJI C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEpPruu
CUCTEMBI Tel. 3aKoH COXpaHEHHUs
MEXaHUYECKON IHEPTrun

2.3.8 VYapyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHU4ecKue yCTpONCTBA: IBH)KECHUE PAKET,

o BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuueckue paboTel. M3yuenue cBs3u

5310 CKOpOCTEM Tel NpH HEynpyrom yjuape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHECHHEM MEeXaHUYeCKOM OHCPI'UHA TCJia

3.1

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-
KUHETUYECKOW  TEOpHUH. BpoyHnoBckoe
newkenue. Auddysus. Xapakrep ABIKEHHS

n BSHHMOHeﬁCTBHH qaCTul BCIICCTBa

3.1.2

Mopenu cTpoeHHs Ta30B, JKUIKOCTEH U
TBEPABIX TET U OOBACHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJEICH

3.1.3

3.14

Macca wMonekyn. KomuuecTBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.1.5

Mopnens  upeanpHoro rasza. OcHoOBHOE
ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOM

TCOpHU UACAIBHOI'O ra3a

AGcomtoTHas TeMIeparypa Kak Mepa cpeHein
KMHETUYECKOU SHEPTUu TEIIOBOTO
JNBWKEHUs vacTull rasza. [llkana temmneparyp

KennBuna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH /lampToHA




3.1.8

I"a3oBbIe 3aK0HBI. M30mpoI1IeCChl B UACATBHOM
ra3c¢ C MOCTOSHHBIM KOJIMYCCTBOM BCIICCTBA.

M30TepMa, u30Xopa, n3odbapa

3.1.9

3.1.10

TexHuueckue  yCTpOMCTBA:  TEPMOMETD,
6apomeTp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3]lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTH MEXy napameTpamu

COCTOSHUA pa3pCKEHHOI'O ra3a

3.2

OCHOBbI TEPMOJINMHAMUMKNA

3.2.1

322

TepMO,Z[I/IHaMI/I‘ICCKaH CHUCTCMA. BHyTpeHHSISI
OHECPIua TepMOI[I/IHaMI/I'-IGCKOI\/JI CUCTEMBI H

CIocoObBI €€ H3MEHEHNS

KomuyectBo TemnoTs! U pabota. BHyTpeHHSIS

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

323

324

Buael Temnonepegauu: TEIIONPOBOIHOCTD,
KOHBEKLMS, u3ilydeHue. Tenno€MKocTh Tena.
VYienpHass TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

ITepBrrit 3aKOH TEPMOIVHAMHUKH.
[Ipumenenue IIEpBOro 3aKOHa
TEPMOJUHAMUKHI K M30MPOIIECCaM.

I'paduueckas uHTEprIpeTans padboThl raza

3.2.5

TeroBble MawmuHbl. IIpuHIMNIBL KECTBHS
TEIUIOBbIX MaluH. [IpeoOpa3zoBanus sHeprun
B TeIIOBBIX MammHax. Koaddumuent
nosiesHoro  aeicteus  (mamee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoii 3aK0H TEPMOJIMHAMUKH.
HeoOpatumocTs mpormeccoB B MPHPOJIE.
TerioBele  IBHUTATENH. IKOJIOTHYECKHE

HpO6JI€MLI TCIITIOOHCPICTUKHA

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, ObITOBOM

XOJIOAUJIBHHUK, KOHAUITUOHCD
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3.2.8

[IpakTrueckue paboTEHL. N3mepenne

YAENBHON TEMIIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEIHLIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YaenbHas TeruioTa
napooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

3.3.2

3.33

3.3.4

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HaceleHHbI niap

Teépmoe  Temo.  Kpucrammueckue U
amop¢Hble Tena. AHHU30TPONHS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHraIbl

[InaBnenuve u Kpucraumzauus. Y JelbHas

TCILJIOTA I1JIaBJICHHUA. CY6J'II/IMaI_[I/I$I

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

3.3.7

TexHuyeckue YCTpONCTBA: TUTPOMETP U
MICUXPOMETP,  KJIOPUMETP,  TEXHOJOTUU
TMIOJIy4€HHUsI COBPEMEHHBIX MaTEpPHAIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

[IpakTnueckue paboTHI. Nsmepenue

BJIA’KHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

4.1.1

DJIEKTPOCTATHUKA

OnexkTpuzauust Ten. ONEKTPUYECKHH 3apsi.

I[Ba BUJIa DJICKTPUUICCKHUX 3apsA10B

4.1.2

4.1.3
4.14

4.1.5

[IpoBoaHMKY, JTUDIIEKTPUKN U
ITOJTYITPOBOTHUKHU

3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaaa
B3aumoneiicteue 3apsanoB. 3akon Kymnona
Onekrpuueckoe  mnose.  Hampsok€HHOCTB
3JIEKTPUYECKOIO TIOJIAL. [IpuHIMN
cynepno3unuu. JIMHMKM  HanpsKEHHOCTU

OJICKTPHUYCCKOI'O ITOJIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGota cumim 3JIEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuan. Pa3HocTh MOTEHIINAIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. III/IBHeKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
JIIEKTPOMETP, IJIEKTPOCTATHYECKasl 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIIA IPUHTEP

4.1.10

IIpakTueckue paboTHI. H3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. MCTOYHHMKHK TOKa.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUECKOe CONPOTHBIICHUE. Y IEIbHOE
o CONPOTHUBIICHUE BEILIECTBA
424 [TocnenoBarensHoe, napajuieiabHoe,
o CMEIIaHHOE COETMHEHUE MTPOBOTHUKOB
PaGora snextpuueckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MoMHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBwxkymas cuna (namee — SC) u
427 BHYTPEHHEE  COMNPOTUBIECHUE HCTOYHHKA
o ToKa. 3akoH OMma s NOJHOM (3aMKHYTOM)
anexTpudeckoi nenu. Kopotkoe 3ambikanue
428 DNeKTpoHHAsT  MPOBOAMMOCTh  TBEPIBIX

METAJJIOB. 3aBUCHMOCTD COIIPOTUBJICHUA




4.2.9

METAJUIOB oT TeMIIepaTyphbl.
CBepxnpoBOIUMOCTb
OnexTpuueckuil ToK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaAHUKH. CobOcTBeHHas u
MpuMecHas MIPOBOIUMOCTD
MOJIypoBOIHUKOB. CBOKCTBA p-n mepexona.

[TomynpoBOTHUKOBBIE PUOOPEI

ONEeKTpUYECKUH TOK B DJIEKTPOJUTAX.
DneKTpoIuTHYECKas JMCCOLMALIUS.

DNeKTpoan3

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOSTEIBHBIM W HECAMOCTOATEIbHBIN
paspsia. Pa3iuuHbie THIIBI CaMOCTOSTEILHOTO

paspsaa. Monaus. [1nazma

TexHudyeckue  yCTpOMCTBA:  aMIlepMeETp,
BOJIbTMETP, PpEOCTaT, HWCTOYHUKU TOKaQ,
AJIEKTpOHArpeBaTeIbHbIE puOOpHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJICHUS, BAaKYyMHBIN
JMOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,

HOHprOBO}IHHKOBLIfI Auona, raJlbBaHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEANHEHMSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKa M €ro
BHYTPEHHEro cornpoTtusieHus. Halmronenue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJa 3JIEMEHTAa

IIpoBepsiemMble 3JIeMEHTHbI COlEPKAHUSA

4

OJIEKTPOAMMHAMUKA

4.3 MATHUTHOE ITOJIE. SJIEKTPOMATHUTHA S UHAYKIWA




4.3.1

432

433

ITocTosiHHEIE MarHUTEL. B3anMoaelcTBrE

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosne. BeKTOp MarHuTHOU
uHaykuud.  [lpuHnun — cynepno3unumu.
JInann MarnutHOM MHAYKuMM. KapruHa
JUHUNA MarHUTHOM MHAYKLIHMHM  IOJIS

IIOCTOAHHBIX MAarHuTOB

MarsnuTtHO€E 10JI€ IIPOBOJHUKA C TOKOM.
KapTuna nuHMN N0JIS JIMHHOTO MPSMOTO
IIPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB

C TOKOM

434

Cuna Amrmepa, €€ MOJIyNIb U HAIIPaBICHUE

4.3.5

Cuna  Jlopenua, €€ MoAyilp U
HarpaBjieHue. JIBrKeHHe 3apsHKCHHOMN
JaCTHULbI B OJTHOPOAHOM MAaroHuTHOM IT0JIC.

Pa6ota cubl Jlopenna

4.3.6

SIBneHue QJICKTpoMar HUTHOM HHAYKIIUU

4.3.7

IToTok BCKTOpPa MarHuTHOM HHAYKIIUU

4.3.8

4.3.9

/C WHIYKIHUH. 3aKkoH
AJIEKTPOMAarHUTHOM MHAYKInn Papanest

BuxpeBoe anextpuueckoe moae. IC
WHAYKIIMA B IMPOBOJHMKE, IBUKYLIEMCS
MOCTYNATEIbHO B OJTHOPOJIHOM

MAargsuTHOM II10JI€

4.3.10

4.3.11

IIpaBuno Jlenna

NHIyKTUBHOCTB. SIBnenne

camouHaykuu. J/1C camouHayKIuu

4.3.12

4.3.13

4.3.14

3Hepr Ul MArtvuTHOI'O IIOJId KaTYIIKH C

TOKOM
DJIEKTPOMArHUTHOE TTOJIE

TexHudeckne yCTpPOMCTBA: ITOCTOSTHHBIE

MAarHurThl, QJICKTPOMAIrHUTHI,




AIIEKTPOJBUTaTENb, YCKOPUTEIH
AJIEMEHTAPHBIX ~ YaCTULl, HWHIYKIIMOHHAs

1e4Yb

4.3.15

[IpakTnueckue paboTHI. N3yuenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
HccnenoBanue JeiCTBUS TMOCTOSITHHOTO
MarHuTa Ha  paMKy C  TOKOM.
Hccnenosanue SBJICHUS

AJIEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

Konebarensnass cucrema. CBoOoaHbIE
KojeOaHus. ['apMOHHMYECKHE KOJeOaHMS.
[lepuon, wacrtora, ammuutyaa u Qasa

KoeOaHui

[IpyxvHHBIN MasTHUK. MaTeMaTHu4eCcKui

MasiTHHK

5.13

YpaBHEHHE TapMOHHYECKUX KOJCOAHMIA.
Kunemaruueckoe u OUHAMHUYECKOE

OITMCAaHHUE KOJeOaTeILHOIO JABVIKCHUA

5.1 5.14

IIpespamenue SHEPrUu pH
rapMoOHMUYecKUx  Kosiebanusix.  CBs3b
aMILIATY/bI KoJie0aHui HUCXOIHOHN
BEJIMYMHBI C aMIUTUTYAaMH Kosie0aHui eé

CKOPOCTH M YCKOPEHUS

5.1.5

5.1.6

5.1.7

Konebarenbubiit  koHTYp. CBOOOJHBIE
AIIEKTPOMArHUTHBIE KoJIeOaHHs B
uaeaIbHOM  KOJeOaTeNIbHOM  KOHTYpE.
AHQIOTHST MEXIy MEXaHHUYECKUMH U
AIIEKTPOMAarHUTHBIMU KOJICOAHUSIMHU.

®opmyna ToMmcona

3aKOH COXPaHEHHsI SHEPTUH B UACATHHOM
K0J1e0aTeIbHOM KOHTYpE

BI)IHY)K)IGHHBIC MEXaHHUYECCKUE

kojiebanus. Pesonanc.  PesonancHas




5.1.8

KpHUBasl. BoinyxaeHHbie

AIIEKTPOMArHUTHBIE KOJIeOaHMs.
Ilepemennbiii  Tok. CHHyCOWJANbHBIN

MEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U JEHCTBYIOIEE 3HAUECHHE

CHJIBI TOKA W HAITPSXKCHUA

5.1.10

5.1.11

Tpancdopmarop. [IpousBoacTso,
nepeaaya u noTpedIeHue dIeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU TpHU
MIPOU3BOJICTBE DJEKTPUUYECKON DSHEPIHH.
Kynbrypa UCIIOJIb30BaHUS
AJIEKTPOIHEPTUH B TIOBCETHEBHOM JKU3HU
TexHuueckue yCTpoHcTBa: ceiicmorpad,

AIEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpOoIICpCaav

5.1.12

[IpakTuueckue pabotel. MccnenoBanue
3aBHCHUMOCTH IIEPHUOJA MAJIBIX KOoJeOaHui
rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a. lccrnenoBanue nepemMeHHOro ToKa
B enu u3 IIOCJIEZI0BATEIBHO
COETMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U

pesucropa

MEXAHNYECKUE

N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

5.2
5.2.2

MexaHu4deckue BOJIHBI, YCJI0BUsA

pacnpoctpanenusi. [lepuoa. CkopocTb

pacnnpoCTpaHCHUs n JJIMHa BOJIHBI.

HonepeqHI)Ie H IPOJOJIbHBIC BOJIHEI

WNuTtepdepenus " T paKus

MEXaHNYCCKHUX BOJIH

523

3ByK. CkopocTh 3ByKa. [ pOMKOCTB 3ByKa.

Beicota Tona. TemOp 3ByKa

524

3J'ICKTpOMaI‘ HUTHBIE BOJHBL. Y CIIOBUSA

HU3JTY4YCHUSA  OJICKTPOMArHUTHBIX  BOJIH.




5.3

5.25

B3anmuas opuenramusa BektopoB E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyMe

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHHUE, TPEIIOMIICHHUE, TTOJIIPH3aLHS,
mudpakuus, uaTepdepenuus. CKopocTh

SJICKTPOMArdMuTHBIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue >JIeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIMIBI PagiuOCBA3M U TEJIEBUACHUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIOIIEH cpeibl

5.2.8

5.3.1

TexHUYECKHE yCTPOUCTBA: MY3bIKAIbHbBIE
WHCTPYMEHTHI, yIIbTPa3BYKOBast
JIMarHOCTHKAa B TEXHUKE M MEIUIMHE,
pajap, paAHONpPUEMHHK,  TEIEBU30D,

anTeHHa, tenedon, CBU-neup
OIITUKA

[IpsimonuHeitHoOe pacrpocTpaHeHue

CBETa B OAHOpOAHOM cpexe. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [locTpoeHre H300paKeHHIA B TIOCKOM

3epKase

5.33

[penomienne cBeta. 3aKOHBI TPETIOMIICHUSI
CBeTa. AOCOITIOTHBIHN OKa3areib

MMPEIOMJIICHUA

534

5.3.5

Ionxoe BHYTPEHHEE OTpayKeHHE.
IIpenenbHbIN yron NOJHOTO BHYTPEHHETO

OTpakKeHUs

Hucniepcust  cBera. CIIOXKHBIM  COCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparone U pacceuBarollnie JIMH3bI.
Tonkasa nmuH3a. DOKyCcHOE pacCTOSHHE U

OIITHYCCKas cuJia TOHKOM JIMH3EI.




5.3.7

[TocTpoenue n300pakeHU I B
COOMpArOIINX W PACCEUBAIONINX JIHH3AX.
dopmysia TOHKON JIMH3BL. YBEJIUYCHUE,

JaBaeMoe JIMH30U

IIpenenst [IPUMEHUMOCTH

FGOMCTpH‘ICCKOﬁ OIITHUKH

5.3.8

WNutepdepennius cBera. KorepeHTHbie
UCTOYHUKUA.  YCIOBHS  HaOJIOJICHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT ABYX

CI/IH(baSHBIX KOI'¢pC€HTHBIX HCTOYHUKOB

5.3.9

Hudpakmus  cBera.  JudpakmumonHas
pemérka. Y cioBrue HaOJIOICHUS TJIABHBIX
MaKCUMYMOB npu naJICHUU

MOHOXPOMATHYCCKOI'O CBCTa Ha

TUGPaAKIIMOHHYIO PEIIETKY

5.3.10

5.3.11

5.3.12

[Tonsipusanus ceera

TexHudeckue yCTpPOWCTBA: OYKH, JyIa,
¢doroanmnapar, MPOCKIHOHHBIN ammnapar,
MHUKpPOCKOII,  TEJIECKOIN,  BOJOKOHHAs
onTuka, JAudpakIUoOHHas  peméTka,

MOJIIPOU T

[IpakTnueckue  pabotel.  W3mepenue
IoKaszaress npesnomieHus. Mcenenosanne
CBOICTB  M300paKeHMM B  JIMH3aX.

Ha6J'IIOI[eHI/Ie AUCIICPCHUHU CBETA

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuLBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynmater TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOIYJII CKOPOCTH CB€Ta B BaKyyMe,

MMPUHIUIT OTHOCHUTCIBHOCTH OuHITEeHHA

6.2

OTHOCHUTEIHLHOCTD OIHOBPCMCHHOCTH.
33.M€)1J'ICHI/IC BpEMCHHU W COKpalICHUC

JTAHEI




6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b Macchl C SHEPrHed M UMITYIbCOM
6.4 CBOOOJTHOW YaCTULBL. DHEPTus IOKOs

CBOOOIHOM YaCTHIIbI

KBAHTOBA ®U3UKA

DJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmanka cBsi3u
7.1.1 SHEpruu (poToHa ¢ ero YacTOTON. DHEPrHs

U UMIyJIbC POTOHA

OTtkpsiTHE 51 HCCIIEN0BAHUE
7.1.2 dotodrddexra. OmpiTel A.I'. Cronerona.

3akoHsI hoTodddexTa

YpaBHeHue DHHIITENHA I
7.1.3 doroddpdekra.  «KpacHas  rpaHHIaN
dororddekra
7.14 Jasnenue ceera. OnwiTe! [1.H. JIebenera
7.1.5 XuMu4eckoe JeCTBUE CBETA

TexHHUYECKHE yCcTpolcTBa: (DOTOIIEMEHT,
7.1.6 dboTomaTUmK, COJIHEYHas Oarapes,

CBETOIUO]I

CTPOEHUME ATOMA

Monens atoma TomcoHa. OnbBITEH
7.2.1 Pesepdopaa mo uccienoBaHuio CTpOSHUS

aTroma. HnaHeTapHaﬂ MOACJIb aTOMa

Iloctynmater  bopa.  M3nyuenue u
HOIJIOIIEHNE (OTOHOB MpH  IMEPEXOIe
7.2.2 aToMa ¢ OJHOTO YPOBHSA DJHEPrUU Ha
apyroi.  Buaer  cnektpoB.  CrekTp

ypOBHQfI OHCPIrUr aToMa BOAOpOJda

BonHoBrle cBoiicTBa yacTul. BoJHEBI &e
Bporins. KopmnyckynsipHo-BOJIHOBOM
7.2.3
nyamu3M. Jludpakius dSIEKTpOHOB Ha

KpHUCTaJljax




7.2.4

7.2.5

7.2.6

CIHIOHTaHHOE U BBIHY)KJICHHOE U3JIy4YCHUE.
YCTpoiicTBO U IPUHIIKI PabOTHI J1a3epa
TexHUYecKre yCTpOUCTBA: CIEKTPAIbHBIN
aHaJu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIH
KOMIIBIOTED

[Ipaktuyeckne paboTtsl. Habmroxenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Meroapl HaOMIOJAEHUS W PETUCTPALUH

SJICMCHTAPHBIX YaCTUIL]

OTKpBITHE  PATHMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
paaroakTHBHOTO wu3inydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3JIyqdeHusl.
BrnusiHue pagMoakTUBHOCTH Ha JKUBBIC

OpraHU3MbI

OTkpeITHE  TOPOTOHa U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sanapa. N3oTomnsl

7.3.4

7.3.5

Anbda-pacnan. ONEKTPOHHBIN u
MO3UTPOHHBIK  Oera-pacman. ['amma-
U3NydeHUe. 3aKOH  paJMOaKTUBHOIO
pacrazaa

OHeprus CBSI3M HYKJIOHOB B  SJpe.

SAnepuble cuibl. JlepekT Maccsl siapa

7.3.6

SAnepHble peakuuu. JleneHue M CHHTE3

saaep

7.3.7

Snepusiii  peaktop.  TepmosiaepHbIN
cunte3. [IpoOiembl u TNEPCIEKTUBBI
AJIEPHOM DHEPreTHKU. OKOJIOTMYECKHE

ACIICKThI ﬂ)ICpHOfI OHCPICTUKHU




7.3.8

OnemeHTapHble  4acTUllbl.  OTKpbITHE
IIO3UTPOHA. @DyH1aMEHTAIIbHbIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckne yCTpPOMCTBA: JO3UMETP,
Kamepa BunbcoHa, SAEpHBI peakTop,

aroMHas bomOa

7.3.10

[Ipaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3BEé3gHOr0 Heba. Co3Be3mus, sIpKUE

3Bé3,[[I)I, IIJTAHETHhI, UX BUAUMOC IBUXXCHUC

Conneynas cucrema. IlmaHeTsl 3eMHOI
IpYIIIBI. IImaneThI-ruralnThl u ux
CIIYTHHKH, KapJIUKOBBIC ITJIAHCTHI. Mainsie

Testa CoTHEUHOH CUCTEMBI

Connne, dQorocdhepa wu  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Mmacca, CBETUMOCTh, paJinycC, TeMIIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTpaJIbHbIM KJacC — CBETHUMOCTBY.
3BE3Abl  TJIABHOW  IMOCIJIENOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHMMOCTBY» IS

3BE&3]] IJIaBHOM IOCIEI0BATEILHOCTH

8.6

Baytpennee CTpOoeHue 3BE3N.
CoBpeMeHHbIE IIPEJICTABIICHUS 0
IIPOUCXOKICHUU U 3Boionny ColHIa U 3BE3 .

Jranesl JKU3HUA 3BE3]T

8.7

Mneunsii Ilyre — Hama [anakrtuka.
CnupanbHas  cTpykrypa [ amakTuku,
pacupeneneHue 3BE3M, Tasa U IIBUIN.

ITomoxxeame w nBmwxkenne ConHIa B




8.8

lamaktuke. Ilmockas wu  chepuueckas
HOJICUCTEMBI | allaKTUKU
Tuner ranaktuk. PaguorasakThku Hu

KBa3apbl. YEpHBIE IBIPHI B sIpax TajJakTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaObna. PasOeraHue rajakTHK.
Bospact u paamyc BcenenHoil, Teopus
bonpmoro B3peiBa. Mogens  «ropsdeit

Bcenennoit». PenukToBoe uziyyeHue

8.10

Macmrabnas cTpykrypa BceneHHoi.
Mertaranaktuka. Hepeménnsle npoOiaembl

aCTPOHOMUH




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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