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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k maaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3MKU Ha YPOBHE CPEAHETO O0IIEero 00pa30BaHus, IJIaHUPYEMbIe
pe3ynbTaThl OCBOEGHHS Kypca (PU3UKW: JIMYHOCTHBIE, METaIllpeIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3YIbTAThl MO rojlaM O0yUEHUS;

e cojepxkaHue yueOHoro npeamera «Ousuka» 1o rogam o0ydeHHs..

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. [IIKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMNpeiesseT XapakTep ¢ pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJIYYEHHUsS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU W Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOM BKJIa/ B (POPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS NP BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHHIMA.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISETCS JIOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpYr ¢u3nyeckux Teopuil. BenmymuM B Kypce sBIsieTCs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN HU3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTMYECKON 0€30MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CHCTeMHO-AESTENbHOCTHBIN MOJIX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHOM AESITEITbHOCTH O00YyYaroIMXCs.
J1y1st 6a30BOT0 YPOBHA Kypca (PU3MKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boijenenrie B yka3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM oOecreunBaeTcsl OBJaJeHUE OOYy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAaHUS 3aBUCUMOCTEH (PH3UYECKUX BEIMYWH U
MIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHUE yesieTcs pEIICHNI0 PACUETHRIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKol MOZENbI0, TO3BOJIAIONIME TPUMEHATh W3YYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpuUpys 3HaAHUS W3
pa3HbIX pa3naesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NTPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpAa (U3UYECKOW MOACHH ISl CUTyallMu TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootserctBuu ¢ TpedoBanussmMu @PI'OC COO k MaTepuanbHO-TEXHUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
du3MKe YICHUYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIMIOHHOE 000pyI0BaHHE.

JleMmoHCTpanioHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI  W3yY4aeMbIX SIBJICHHA W  TPOIECCOB, OMIUPHUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISTFOTCS:

e (opMUpOBaHHME HHTEpPECa W CTPEMJICHHA OOYyYaIOIUXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e Ppa3BUTHE NPEICTaBICHUN O HAYYHOM METOJE MO3HaHUs U POPMHUPOBAHUE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHUPOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3yNibTaTa N3yIeHHsI OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opMupOBaHHE YMEHHUIl OOBSACHATH SBICHUS C HUCIHOJIb30BAHUEM
bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMUpOBaHHE TPEIACTABICHUNA O POIU (UUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TPHOOPETEHHUE CUCTEMBI 3HAHUM 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJICKYSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (opMUPOBaHHE YMEHUN MPUMEHITb TEOPETHUUECKHE 3HAHUSA IS
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U [N TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHME CIIOCOOOB pEHIEHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TOHMMaHUE (PU3NYECKUX OCHOB W TMPUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITENIBHOIO IJIAHUPOBAHMS U IPOBEICHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHHUE YCIIOBUM JUIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEleN0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemelii B mporpaMme 10 (U3MKE MepeyeHb JadopaToOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUSA

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnvecKkue 3aKOHbI U T€OpPUHU. [ paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaibHOW TOUYKH, UX MPOCKIMHW Ha OCH CUCTEMbl KOOPJUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHuE. [[BUKEHNE MATEPUAIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTtepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoibxeHusi, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuJIbI OTHOCUTENIBHO OCH BpauieHus. llmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxXpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTeHIIUATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UNHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ namepenue. lllkana temneparyp
Lenbcus.



Mopgens  uneanmbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue Menneneea—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U CTIOCcO0bI €€ n3mMeHeHus. KonmmuecTBo TerioTsl U pabota. BHyTpeHHS S
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJIWHAMUKH K Hm3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHrT mnojae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbwIT N0 a11abaTHOMY PAaCIIMPEHUIO BO3AyXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Dazosvie nepexoonl

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

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPONUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JOUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYyNEPHO3UILIUHA HIEKTPUUYECKUX Mojel. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
OJISl.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLINI IEUCTBUSA JJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE MPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoMcTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTE€MaTUKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JMCCOLMALNA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHKUE IBUKEHUN C HCIOIH30BAHUEM MEXAaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCJIE€ HAHOMATEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nIMy MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKUMU. KapTuHa NMHUKA MAarHUTHOM WHIAYKUIHUM T10JIS
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moysib U HampaBlieHUE. [[BUKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuueckoe TmoJsie. DJEKTPOJBIKYIIASA CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbIE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparenue HEpruu Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJCANIbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPrUM B UJICATHHOM KOJIE0ATEIIbHOM KOHTYpE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa WU
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE AIEKTPUUECKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOAHMIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mnpum mMocCiIEeOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

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

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaJlbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue oTpaykeHus U IPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HccenenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, ITPETOMIICHHE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxeHuil B
IJIOCKOM 3€pKaje.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccerBarolye JuH3bl. ToHKas JinH3a. DOKYCHOE PacCTOSIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepennuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIaBHBIX ~MAakKCHUMyMOB TIpM  MAaJE€HUUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB N300paKE€HUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTH DUHIITEMHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITyJbC (pOTOHA.
OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»

dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JIeOGenena.

XUMHUECKOE JICVCTBHUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAas OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YacTHIL.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
criekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousHoBbIe cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

Snepneie peakunu. [lenenue u cuHTe3 AI€Ep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

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

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTbY» JJIsI 3BE3] TJIABHOM IOCIENOBATENbHOCTUH. BHYTpeHHEE cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE OBIPBI B sSapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NYECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
oTpeJIeICHHE TUIOMIAIN TIIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIUYECKAS] CTPYKTypa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATBHBIA aHAJHN3.



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

Texnonozcus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenMera «Dusukay T0IKHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIEeTOCsl KaKk aKTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IPaXKTaHCKON UIAEHTUYHOCTH, TAaTPUOTU3MA,

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3Nu4yHbIM cdepaMm mpodeccroHaNbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHHUE U OCYLIECTBICHUE AEHCTBHUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJETh HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHSATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7a4 (U3MUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHUE 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 3HaHWA MO (HU3UKE B TMPAKTUYECKYIO 0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISITH OOIIIEHNE HAa YPOKaxX (PU3UKH U BO BHE-YPOUHOH NEATENBHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYINIECTBA KOMAHJAHOW W WHANBUIYaTbHON
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4E€TOM MHEHHH YyYacTHUKOB, OOCYXIaTh pE3yJIbTaThI
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISTh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPHHUMATh PEMICHUS MO HX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TOBEACHHE, CIIOCOOHOCTh QJaNTUPOBATHCA K
HYMOIIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peInaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIbHBIN a3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

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



IEKTPOIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHEHHOE TBIKCHUE,
CBOOOJHOE TIAJICHUE TEJ, JBWKEHUE MO OKPYKHOCTH, MHEPIIHSI, B3aNMOICHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAJUIM3AIUs, KUIEHHE, BIIAKHOCTh
BO3lyXa, MOBHIIICHUE ABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JIBI)KEHUE, UCIOIb3ys (DU3UYECKUE BEIUYUHBI:
KOOpJIMHATa, MyTh, MEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bU3MYEeCKU CMBICT HCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCIIONIB3ysl (M3UYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi SHEPTHsl XaOTHUYECKOTO JBIKEHUS MOJIEKYJI, CpEeIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIIMYWH, WX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
siBJICHHsI (TTPOIIECCHI), UCTIONB3Ys (PU3NYECKHE BETWUYMHBI: AJICKTPUUCCKUN 3apsif,
AIIEKTPUYECKOE T0JIC, HAMPSHKEHHOCTD TOJIS, MMOTEHITNAN, Pa3HOCTh MMOTEHITNAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHYNHAMM,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI ¥ NIPUHIMIIBL: 3aKOH BCeMUpPHOTO Tsarotenus, I, 11 u I 3akonsl HeroTOHAa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHS WHEPIUATHHBIX CHUCTEM
oTcuéTa, MOJICKYIIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIECTBa, Ta30BbHIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUUECKOTO 3apsifa, 3akoH KyioHa, Tpu ATOM pa3iuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MUCMHOJIb30BaHUsS B TOBCEIHEBHOM
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000pY10BaHMs, TPOBOAUTH OIBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIy  (PHU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hM3HUECKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a1a9u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIE 337aU: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
IENIOYKY PACCYKICHUU C OMOpON Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JIsl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMA W TIPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPa, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOIIEH CpeAE;



paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pacCMAaTPUBAEMOMN MTPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIE pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHUK CBETA, S/ICPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuuss U TNOJApU3alMs CBETa, JHUCIEpCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (AJIEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIONB3YsSd (U3UYECKUE BEITMYMHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIKYIIAS CUiIa, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MEepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
rapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE JAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUYUMHAMY,

OMHUCHIBATh H3YUYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UUYECKUN CMBICIT
WCITOJIB3YeMbIX BEJIMYMH, WX OOO3HAUCHUS W CIWHMWIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI TOCJIEJOBATEIBHOIO U MMAPATUIETBHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUs 3HEPrUHU, 3aKOH COXPAHEHUsS HUMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIlbI, 0OO0JaCTH)
MIPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHIYKIMM MATHUTHOTO MOJIsI TPOBOJHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJIEIOBAHUIO (PU3WYECKUX SIBICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH: TpPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSAMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH PE3YIbTAThI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBAaTEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BEIOMPATh (PU3UYECKYI0 MOJECINb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACYETHl U OLIEHUBATH PEATBbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXIACHUH C OMOpPOM HAa HM3YyYECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIsi COXPAHEHHSI 3JI0POBbsSl U COOJIIOIEHUS HOPM SKOJOTUYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IJIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Paznesn 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

1.1 ®u3uKa U1 METOJbl HAYYHOTO TTO3HAHUS

Hroro no pazgeny

Pa3zgen 2. MEXAHUKA

2.1 Kunematuka

2.2 JlnHamuka

2.3 3aKOHBI COXpaHEHUsI B MEXAHUKE

Uroro no pazgeny

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

3.1
Teopuun

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

OCHOBBI MOHCKyJ’IﬂpHO-KHHCTH‘ICCKOﬁ

KoanyecTBo 4acos

Bcero

18

KoHTpoJibHBI
e padoThbl

IIpakTH4eckn
e padoThbl

JJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmorexka [IOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf7
2



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

3.2 OCHOBBI TEPMOJITMHAMHKH

Al"pel"aTHBIe COCTOAHHA BEUICCTBA.

3.3
da3oBble EPEXO/IbI

Uroro no pazgeny

Paznea 4. JIEKTPOJJUHAMUKA

4.1 DIeKTpOoCTaTUKA

4.9 [TocTostHHBIN 5IeKTpUYECKH TOK. TOKH B
' Pa3IMYHBIX Cpeiax

Uroro no pazgeny

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

10

24

10

12

22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf7
2



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

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Paznea 1. JIEKTPOJAUHAMUKA

MarauTHoe moJje. DIeKTPOMarHuTHas
UHIYKIHS

11

Hroro no pazgeny

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

MexaHuuyecKkue u QJICKTPOMArHuTHLIC

2.1
KoJIeOaHus
29 MexaHu4YecKre U JIEKTPOMArHUTHBIE
' BOJTHBI
2.3 Onruka

Hroro no pazgeny

KoanyecTBo 4acos

KonTpoabHbl IMpakTuyeckn
Bcero
e padoThbl e padoThI
11 1 3
11
9 1
) 1
10 3
24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTHU

3.1

Hroro no paszneny

4 1

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97
c



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

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAHTOBOU OITTUKH 6
4.2 Crpoenue aToma 4
4.3 AToOMHOE AP0 5

Uroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7

Hroro no paszneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o06m1aro1iee TOBTOPEHHE 4
Hroro no paznemy 4
PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

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

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97
c

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97
C



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




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Tema ypoka

®du3nka — HayKa 0 IpUpo/e.
Hay4Hbie MeTOIbI TO3HAHUS
OKPY’KaIOIIeT0 MUpPa

Pounb 1 mecTo dusuku B
(dbopMUPOBAHUU COBPEMEHHOM
HAy4YHOU KapTUHBI MUDA, B
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH

MexaHHYECKOE IBIKEHHE.
OTHOCHTEILHOCTh MEXaHHUYECKOTO
neuxeHus. [lepemenienue, ckopocTsb,
YCKOpEHHUE

PaBHOMEpHOE ITPsAMONIMHETHOE
JIBUKEHHE

PaBHOYCKOpEHHOE IPSIMOJIMHENHOE
JIBYOKEHUE

CBobosHoe najieHue. Y CKopeHue
¢BOOOIHOTO ITaIEHUSA

KpuBonuHneliHoe ABUKEHUE.
JIBr>keHre MaTepralbHOM TOUKH I10
OKPYXHOCTH

KoaunuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThl

IIpakTHYecKkHn
e padoThbl

JlaTa
H3yYeHH
s

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c32e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0c33e6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c350
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c362
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

10

11

12

13

14

15

16

[Ipunuun otHocuTenbHOCTH ["anumnest.
HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

Macca tena. Cuia. [punnun
Cynepno3uiuu cuil. Bropoii 3akox
Herorona miis MarepuanbHOM TOYKH

Tpetuii 3akon HeroToHa niis
MaTepHaIbHBIX TOUEK

3aKoH BCCMHPHOI'O TATOTCHUS. Cuia
TAXKCCTH. HepBaﬂ KOCMHNYCCKad
CKOpPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. KoapdummeHT Tpenusi.
Cua COnpOTUBIICHUS TIPU IBUKECHUN
TeJa B )KUAKOCTH HITH Ta3e

ITocTynarenbHOE U BpalaTeabHOe
JBUKEHHE a0COTIOTHO TBEPAOTO Tela.
MowmenTt cuisl. Ilnedo cunel. YemoBus
paBHOBECHS TBEPAOTO TENa

HMitynbsc MaTepUabHON TOUYKH,
CUCTEMBI MAaTEPHUAIIBHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS
UMITyJbCca. PeakTuBHOE IBHKEHHE

PabGora u MOIIHOCTDH CHIJIBI.
Kunernueckas OHEPIUia MaTepHaHLHOﬁ
TOYKH. TeopeMa 00 M3MEHCHUH
KUHETHYECKON SHEPTHUn

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d0
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc41a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d
6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c450
2



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

17

18

19

20

21

22

23

[TorennmaneHas 3HEPrHUsL.
[ToTeHumanbHas F3HEPrus yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

IloTenumanbHble M HEMOTEHIINAJILHBIE
cuibl. CBsI3b pabOTHI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPTUu

JlaGopaTopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO JKI'yTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

AHa N3 KOHTPOIbHOM PaboTbI.
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETHUYECKOU Teopuu. bpoyHoBCcKoe
nswxkenue. Auddysus

XapakTtep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus Ta30B, JKUJIKOCTEH
U TBEPABIX TEI

Macca monekyin. KonnuectBo
BemlecTBa. [locrossuHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b7
4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc?2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

24

25

26

27

28

29

30

31

32

TermoBoe paBHOBecue. TemnepaTrypa
u e€ usMmepenue. [llkana Temmneparyp
Lenscus

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPruun
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamMu COCTOSHHUS
pa3peKeHHOTr0 raza

H3omponecchl B UI€alIbHOM Ia3e U Ux
rpaduyeckoe npeacTaBieHue

Bnaytpennsis sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTno
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UICATHBHOTO
rasa

Buasl Terionepenaun

VY nenpHas TEMIOEMKOCTb BELIECTBA.
KonugecTBo TemnoTs! mpu
Teruionepenaye. AauadaTHeI mpoiecc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c595
2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33

34

35

36

37

38

39

40

41

42

[IepBblil 3aKOH TEPMOAUHAMUKU U €T0
IIPUMEHEHHE K N30IIPOLECCAM

HeoOpaTtumocTs nporeccos B
npupoze. Bropoii 3akoH
TEPMOUHAMUKHU

[Tpunmun gevicteus u KII TenmoBoi
MAaIlIHHbI

Huxn Kapno u ero KIIJ]

DKoJ0ru4ecKue npooIeMbl
TETUIOIHEPTETHKH

Ob6o6maromuii ypok «MosnekynsipHas
¢uznka. OCHOBBI TEPMOAMHAMUKI

KonTtponpsHast pabora o Teme
«MomnekynsipHas ¢puznka. OCHOBBI
TEPMOIMHAMHKI

AHaNn3 KOHTPO/IbHOM PaboTbI.
[TapooOpazoBanue 1 KOHICHCAIIHSI.
VcnapeHue u KuneHue

AOCOIOTHAs U OTHOCUTEIIbHAS
BJIAKHOCTh BO3/1yxa. HachieHHbIi
nap

TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS
CBOMWCTB KpHUCTaJIOB. JKuakue
kpuctauisl. COBpeMEHHBIE MaTepHAITbI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c623
0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c693
8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c63b
6

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc64d
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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51

[laBnenue n KpUCTaIM3ALMSL.
VY nenbHas TEIOTa IIaBJICHMUS.
CyOnumarus

YPaBHeHI/IC TEIJI0BOro OajgaHca

DJIeKTpU3alus Tell. DIEKTPUUECKUN
3apsia. JIBa BUJIa AIEKTPUUECKUX
3aps0B

[TpoBOAHMKY, TUINEKTPUKH U

MOJIYIIPOBOJHUKHU. 3aKkoH COXpaHCHUA

QJICKTPHUUYCCKOI'O 3apsaa

B3aumoneiictBue 3apsiioB. 3aKOH
Kynona. TodeuHbIi IEKTpUUECKUI
3apsg

Hanpssk€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHnun cynepno3unuu
JJIEKTPUYECKUX TOJIeH. JInHNn
HaIpPsHKEHHOCTH

Pabota cuit sneKTpoCcTaTH4eCcKoro
nois. Ilorennuan. PasHocTh
IIOTCHIINAJIOB

HpOBO,[[HI/IKI/I " JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
ZII/IBJ'IGKTpI/IIIeCKaSI MIPOHUITACMOCTDb

OnektpoéMkocTb. KoHneHncarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c670
8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c682
0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubmuorexa [JOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c701
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c712
6



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
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57

58

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTOpa. DHEPTHUs 3apPsKEHHOTO
KOHJIeHCaTopa

JlabopaTtopHast pabota "HU3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAIHHOTO
amnmnapara, CTpyHHOro MpUHTEpa.
DINIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma J1st
ydacTka 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COEAMHEHUE
MpOBOTHUKOB. JIabopaTopHas paboTa
«I/I3yquI/Ie CMCIHIAHHOI'O COCAUHCHUSA
PE3UCTOPOBY

PaboTa 1 MOIIHOCTB INEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akoH OMa aJ1s TOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3aMbikaHue. JlaboparopHas pabota
«3mepenne D/1C ucTouHrKa TOKa U
€ro BHYTPEHHETO CONPOTUBIICHUSI»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c783
8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
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63

64

65

66

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJJIOB OT
TeMriepaTypbl. CBEpXIIpOBOJUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoiHUKH, UX COOCTBEHHAs U
npuMecHas npoBoauMocTs. CBOMCTBA
p—~n-niepexona. I1osrynpoBoIHUKOBBIE
pUOOPHI

DIIEKTPUUYECKUI TOK B paCTBOpax 1
paciiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLHUAIIMS.
DIIEeKTPOIHN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENIbHBIN pa3psal. MonHus.
IIna3ma

OnexTpudeckrue Npudbopsl U
YCTPOMCTBA U UX MPAKTUIECKOE
npuMmenenue. [IpaBuna TexHuKu
0e30MacHOCTH

Ob6o06maromuit ypok
«DNEeKTPOTUHAMUKAY
KonTponbhas pabota no teme
«nekTpocratuka. [locTostHHBIN
3NEKTpUYEeCKUil TOK. TOKHM B
Pa3IMYHBIX CPeax»

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

AHaNN3 KOHTPOJIbHOM PaboTbl.

67 KoHnTponbHas pabota 1o teme
"OnexkTpoguHamMuka"
68 AHann3 KOHTPOJIbHOM PaboTbl

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

ITocTOsIHHBIE MAarHUTBI U UX
B3auMoJeiicTBue. MarHuTHOE MoJe.
Bexrop MarHuTHON MHAYKIMU. JInHUK
MAarHuTHOM MHAYKIIMHU

MarauTHO€ 10Ji€ MPOBOJIHUKA C
TokoM. OnbIT Dpcrena.
BzaumoneiicTBre MpOBOJHUKOB C
TOKOM

JlaboparopHas padota «/3yuenue
MarHMTHOTO TIOJISl KaTyIIKA C TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota
«HccnenoBanue nemucTBus
IIOCTOSIHHOI'O MarHUTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cuibl
JlopeHua

DOnexTpoMaruuTHas uHAyKuus. [Totok
BEKTOpa MarHUTHOU uHAyKuuu. 31C

KoanuecTBo 4acoB

Bcero

KonTpoabHbI
e padoThbl

IMpakTuyeckn
e padoThl

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [IOK
https://m.edsoo.ru/ff0c98fe

bubmnoreka IIOK
https://m.edsoo.ru/ff0c98fe

bu6anoreka LIOK
https://m.edsoo.ru/ff0c9ac0

but6mmorexa [IOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

12

13

WHIYKIHHA. 3aKOH 3JICKTPOMArHUTHOMN
unaykiuu dapanes

JIaboparopHast pabota
«HccnenoBanue sSIBICHUS
ANEKTPOMATHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TOCTOSIHHBIE MarHUTBHI,
3JIEKTPOMArHUTHI, JICKTPOJIBUTATENb,
YCKOPHUTEJH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TI€Yh

O6o6maromuii ypok «MarautHoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

KonTponbhas padbota no teme
«Mar"guTtHoe I10JI€e.
DneKTpOMarHuTHasi UHIYKIUS»

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJeOaHH.
[IpeBparienue sHeprun

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIUHBI HUTH B MacChl TPy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6anoreka LIOK
https://m.edsoo.ru/ffOcad58

bu6anoreka LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

15

16

17

18

19

20

Konebartenbublit KOHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHanorus Mexmy MeXaHH4eCKUMH U
AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMH

®opmyna Tomcona. 3akon
COXpaHECHHS SHEPTUU B HICATLHOM
KoJIe0aTeIbHOM KOHTYpE

[Ipencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3oHanc.
BrinykeHHBIE 37IEKTPOMAarHUTHBIE
KoJe0aHus

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JENCTBYIOLIEE 3HAUEHHUE CUJIbI TOKA U
HaIpsHKEHUS

Tpaucpopmarop. IIpoussoacrso,
nepenaya u noTpedieHue
JIEKTPUYECKON SJHEPTUU

Y CTpOoUCTBO U MPAKTHUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady
DKOJIOrM4eCKUe PUCKU TIPU
IIPOU3BOJICTBE IEKTPOIHEPIUH.
KyneTypa ncnonszoBanus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbb86

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

22

23

24

25

26

27

28

3JIEKTPOSHEPTUHU B IOBCEIHEBHOM
KU3HU

MexaHnndeckue BOJIHBI, YCJIOBUSA

pacnpocrpanenus. [lepuon. Ckopocth

pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunble U POOJILHBIE BOJHBI

3ByKk. CKOpOCTb 3BYyKa. | pOMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

DNEeKTpOMarHUTHbIE BOJIHBI, UX
cBoMcTBa U ckopocTh. [Ikana
3JI€KTPOMAarHUTHBIX BOJIH

[TpuHIIMIIBI paIKOCBS3U U
TeneBuaeHus. Pazpurtre cpeacTs
cBs3u. Pagunosokanus

Kontponbnas padota «Konebanus u
BOJTHBD)

IIpssMonuHENHOE pacpoCTpaHEeHNe
CBETa B OJJHOPOJHOU CpeJie.
Todeunblil ICTOUHUK cBeTa. JIyd
CBETa

OTtpaxxenue cBeTa. 3aKOHbI
oTpaxxeHus ceerta. [loctpoenue
M300paKeHUI B IITIOCKOM 3epKalie

[Ipenomnenne ceera. [lonHoe

BHYTpEHHee oTpakeHue. IIpenenbHbiin

YIr'oJ1 ITOJIHOT'O BHYTPCHHETO
OTpaXXCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOccfe0

bubnuoreka [{OK
https://m.edsoo.ru/ff0cc6f8

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cd350

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cd4e0

but6mmorexa [IOK
https://m.edsoo.ru/ff0cd7{6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

29

30

31

32

33

34

35

36

37

JIaboparopHas pabota «3mepenue
MOKAa3aTelIs MPEIOMIICHHS CTEKIIa

JIunzsl. [locTpoenue n3obpaxxeHuil B
nH3e. Popmysia TOHKOM JIMH3HI.
YBenuueHue JIMH3bI

JlaGopaTopHas pabora
«HccnenoBanue cBOUCTB
M300paXKSHUH B TMH3AX)

Jucnepcus cBera. CIoKHBINA COCTaB
oenoro ceera. L[er. JlabopaTopHas
pabora «HabmroaeHue nucrnepceun
CBETa»

Nutepdepennus cpera. udpakius
ceera. JludpakiuonHas pemérka

[TonepedyHOCTH CBETOBBIX BOJIH.
[Tonspuzanus ceera

Onrtuyeckue NpuOOPHI U yCTPOHCTBA
U YCJIOBHS UX 0€30MacHOTro
IMPUMCHCHUA

rpaHI/II_[LI MNPUMCEHUMOCTHU
KJIaCCUYECKOM MEXaHUKH. HOCTy.]'IaTLI
CIICLMaJIbHOM TeOopUuu
OTHOCHUTCIBHOCTHU

OTHOCHUTEILHOCTD OOTHOBPEMCHHOCTH.

3ameJieHre BpEMEHH U COKpAIlEHUE
JUINHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOcd67a

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

bubnuoreka [{OK
https://m.edsoo.ru/ff0cf02e

bu6anoreka LIOK
https://m.edsoo.ru/ff0cf862

but6mmorexa [IOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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40
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42

43

44

45

46

47

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN
yacTullbl. CBSI3b Macchl C SHEPTUEHN U
HUMITYJIbCOM. DHEPTHUS TIOKOS

Konrponsnas padora «OnTHka.
OcHOBBI CIELIMATIBHOM Teopuun
OTHOCHUTEIIBHOCTI

®otonsl. Dopmyna [Inanka. Jueprus
Y UMITYJIbC ()OTOHA

OTKpBbITHE U HCCIIEIOBAHUE
dotorddekra. OnbiTer A. T
CroneroBa

3akonbl potorddekra. YpaBHEHUE
Oiinmreitna g gorosddexra.
«Kpacnas rpanuma» porodddexra

JlaBnenne cBera. Onbiter I1. H.
JlebeneBa. XuMH4ecKkoe aeiicTBUE
cBeTa

TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHUE:!
($OoTORIEMEHT, POTOAATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]

Pemrenne 3amad mo reme «DIEMEHTEI
KBAaHTOBOU OITHUKU)

Monens atoma Tomcona. OmBITEL
Pesepdopna o paccessHUIO 0-9aCTHIL.
[IimanerapHas MoJenp aToMa

IToctynater bopa

bubnunoreka LIOK
https://m.edsoo.ru/ffOcfc68

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf6f0

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfel6

bubnunoreka LIOK
https://m.edsoo.ru/ffOcffc4

bubnunoreka LIOK
https://m.edsoo.ru/ff0d015e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d04a6

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d030
2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

bubanoreka [JOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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N3nyuenue u normnomieHue GOoTOHOB
IIPU NIEPEXO/IE ATOMA C OJIHOI'O YPOBHS
SHEpPruu Ha Ipyroi. Buasl ciekTpoB
BoustHOBBIE cBOMCTBA YacTULl. BOJHBI
ne bporina. KopnyckyinsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHY>KJICHHOE U3JIy4CHHE

OTKpbITHE paInOaKTUBHOCTU. OTBITHI

Pesepdopna mo onpexnenenuio cocrasa

PAAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. BiusHue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-nsinydenue

DHeprusi CBSA3U HYKJIOHOB B sI/Ipe.
Snepubie peakuyu. SnepHbii
peaktop. [IpobrnemMsbl, mEpPCIEKTUBHI,
AKOJIOTUYECKHUE aCIEKThI SIAECPHOM
SHEPreTUKHU

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTosl HaOmo1eH!s U
pPErucTpanyy dJIEMEHTAPHBIX YaCTHILI.
Kpyrusiit cton «®@yHnameHTanbHbIe
B3anmMoaercTBud. EnMMHCTBO
(bu3nyecKoil KapTUHBI MUPa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bu6anoreka LIOK
https://m.edsoo.ru/ff0d116
2

bu6anoreka LIOK
https://m.edsoo.ru/ff0d135
6

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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62

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IUIAHETHI, UX BUAMMOE
nexkenne. CoaHevynas cucremMa

Connne. ConHeuHass aKTUBHOCTb.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
IocJIeI0BaTeIbHOCTU. BHyTpeHHEe
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CUCTEMA OLHEHUBAHMUSA

IIpoMexyToUHOE OLIEHUBAaHUE NIPEAHAZHAYEHO JUIsI KOMIIJIEKCHOM OLICHKH JTOCTHKEHUS IUIAHUPYEMBIX PE3YJIbTATOB 10 KPYIIHBIM TEMaM.
CpencTBOM MPOMEKYTOYHOTO OI[CHUBAHUS SBISIOTCS OTYETHI O MPOBENEHHBIX MHUHU-UCCIIEAOBAHMIX, JJOKIIAbI, Y4eOHbIC MTPOEKTHI U CaMa UX
3amuTa (Mpe3eHTanus, yMEHue OTBE4aTh Ha BOIPOCHI 110 TEME).

HToroBoe orieHMBaHUE MPEJAHA3HAYECHO JUIsl IPUHATUS PELIEHUs O KauecTBe C(HOPMUPOBAHHBIX PE3YJIbTATOB M3YYEHUS IPOTrPaMMBbl U
OCYIIECTBJISICTCS C IOMOIIbI0 UTOTOBOM IIPOBEPOUHOI PabOTHI IO KypCY B LIEJIOM.

B coOTBEeTCTBHHM C YpPOBHEBBIM IOJIXOIOM K IUIAHHPYEMBIM pe3yJbTaTaM, MPEICTABICHHBIM B JaHHOW IporpaMme, OIICHKa
00pa30BaTeNIbHBIX JOCTHKCHHI OCYIIECTBIISCTCS Ha JIBYX YPOBHSAX — 0a30BOM U MOBBIILICHHOM. [Ipy 3TOM cuMTaeTcs, 4TO yYaIluiics OCBOUII,
€CII OH JIOCTUT 0a30BOTO YPOBHSI.

IIo pe3yibTaTaM UTOrOBOI'O OUCHUBAHUS MOXKET OBITE CcAciIaH OAMH N3 TpéX BBIBOOB:

* BBIIYCKHHUK OBJajesl 0a30BOM cucTeMOW 3HaHMN M y4yeOHBIMU JEHCTBHSMU M CHOCOOEH HCHOJb30BATH MX JUIS PELIEHUs MPOCTHIX
y4eOHO-T103HABATEIbHbIX U YYEOHO-NPAKTHUECKUX (PUHAHCOBBIX 3ajau (3aMKCUPOBAHO AOCTHIKEHHE IJIAHUPYEMBIX pe3yJbTaToB OJioKa
«ydaluics HAyduTCs»);

* BBIIYCKHUK OBJajen 0a30BOi cucTeMON 3HAHUN Ha yYpOBHE OCO3HAHHOTO NPOU3BOJIBHOTO BBINOJIHEHHUS y4eOHBIX AeWCTBUIl (110
HaKOIUTEJIbHOW CHCTEME OLIEHKH 3a(pUKCUPOBAHO JOCTHKEHHE INIAHUPYEMBIX PE3y/IbTaTOB IO BCEM OCHOBHBIM pazjiesiaM yueOHOH porpamMMmsl,
u3 HUX He MeHee 50% COCTaBIIAIOT OLEHKU «XOPOILO» MU «OTJIWYHO», a Pe3yJbTaThl BBITOJHEHHUS UTOTOBBIX pabOT CBUAETENHCTBYIOT O
IIPaBUJILHOM BBINIOJIHEHUU HEe MeHee 65% 3anaHuil 6a30BOro ypoBHS M MojiyueHuu He MeHee 50% OT MakcUMallbHOTO Oajuia 3a BBIOJIHEHHE
3a/laHui TIOBBIIIEHHOTO YPOBHS);

¢ BBIITYCKHHK ITOKa3aJl pe3yJIbTaTbl HUKEC 0a30BOro YPOBH:, IpOrpaMMa HE OCBOCHA.

cDOpMI:I OLICHHUBAaHUA

Tekymiee oneHnBaHue:



YCTHBIW OIPOC; MUChMEHHAsI CAaMOCTOSITeNIbHAsE padoTa; TECTOBOE 3a/laHue; PEIICHHUE 3a/1a4; PelIeHHe KPOCCBOP/Ia M aHarpaMMbl, BUKTOPUHA,
y4eOHOe MHHU-HCCIEeIOBaHUe; Tpaduyeckas padoTa: MOCTPOCHHME MPOCTHIX TaOJMI, CXEeM, IuarpaMm; TBOpuYeckas paboTa: mocTep,
KOMITIBIOTCPHAA IMPE3CHTalUs, MHTCJUICKT-KapTa.

Hrorosoe oniennBanue: KoHTposabHas padora.

Kpurepuu Texymiero oneHuBaHUsS

1. 3HaHne ¥ TOHMMAaHNE OCHOBHBIX IIPUHIUIIOB U 3aKOHOB (1)I/ISI/IKI/I, IMOHUMAHHE U ITPABUJIIBHOC UCIIOJIB30BaAHUC (1)I/ISI/I‘~IGCKI/IX TCPMHHOB.
2. O6paboTka, aHaIHM3 U MPEACTABICHUE HHPOPMAIIHH 10 TEME B BUJIE MPOCTHIX TAOJIHII, CXEM.

3. CpaBHeHue, 000011IeHNE, KIIacCH(HUKAIINS, YCTAHOBICHUE aHATIOTHI U IPUYUHHO-CIICACTBEHHBIX CBS3CH.

4, HccnenoBaTenbCKre HABBIKU: OIIpCACIICHUC HpO6J'IeMBI, IIOCTaHOBKa LICJIN, HO,Z[60p HCTOYHHUKOB I/IH(1)OpMaI_II/II/I 10 OHpCI[GJ'IéHHOfI TEMC
C IIOMOUIBIO YUUTCIIA.

5. Onpenenenyie NO3UTUBHBIX U HETaTUBHBIX MOCIEACTBUN PEIIEHUN U JEHCTBUM.

6. IlpencraBiienue pe3ynbTaToB: COOTBETCTBUE TEMBI U COJEPKAHUS, CTPYKTYPUPOBAHHBIN MaTepHall, JOTHYHOE U MIOHATHOE U3JI0KEHHE,
UCIIOJIb30BAaHUE BUIEOPSAA.

7. TBOpueckuii MOJX0A: OPUTMHAIBLHOCTh, Pa3HOO0pa3He BhIPA3UTEIbHBIX CPEJICTB, KAUECTBO O(POPMIICHHUS PE3yIbTaTOB BHIIOJHEHHON
paboTHL.

[Ipemyiaraemoe pacripeieieHHe KpUTEPUEB SIBISIETCS OPUEHTHPOBOYHBIM M MOXKET OBITh HM3MEHEHO YYUTEIeM M TMeJarorom
JIOTIOJTHUTEITLHOTO 00pa30BaHMs B 3aBHCHMOCTH OT CJIO)KHOCTH TOTO WJIM MHOTO 3a7aHus. Hanmpumep, CoKHOCTB 3a7a4 MOYKET BapbUPOBATHCS
OT TIPOCTOTO 3HAHUS (POPMYI 10 TMOMCKA JIOTHUYECKUX CBs3eil. JIOKJIam MOXET HOCUTh XapakTep MPOCTOTO MU3JIOKEHHUS OJHOTO MCTOYHHKA, a
MOKET OBITh OCHOBAaH Ha HECKOJBKMX HMCTOYHHUKAX M COOCTBEHHOM ombITe. MacmTa® y4yeOHOrO MPOEKTa M €ro pe3ylbTaThl 3aBHCST OT
IIOCTABJICHHOM 3a/1a4H.



Kpurepuun ommobok:

K r1pyObIM  ommOKaM OTHOCATCS OIMIMOKH, KOTOPhIE OOHAPY)KMBAIOT HE3HAHUE YYAIIUMUCS (GOPMYII, TIPABUII, OCHOBHBIX CBOWCTB,
HEYMEHHUE X MPUMEHSAThH; HE3HAHNUE MPUEMOB PEIICHUS 3a/1a4, pacCCMaTPUBAEMBIX B YICOHHKAX, a TAK)KE BBIYMCIUTEIbHBIE OIIMOKH, €CIIM OHU
HE SIBIISTFOTCS OITMCKOIA;

K HerpyOpiM ommbkam OTHOCSTCS: TOTEpsl KOPHS WM COXPAHEHHE B OTBETE IOCTOPOHHETO KOPHS; OTOpackiBaHue 0e3 00bsICHEHUN
OJIHOTO M3 HUX U PaBHO3HAYHbIC UM;

K HemoueraM OTHOCATCS: HEAOCTATOUHOCThH MM OTCYTCTBHME NOSCHEHHH, 000CHOBAHUH B peILICHUIX.
OneHka ycTHBIX OTBETOB y4alIMXCs 10 MaTEMaTHKE:

OTBeT OoLeHUBAETCsl OTMETKOM «5», €CIIU YUCHHUK:

- TIOJIHO PaCKphLI COJIepKaHue MaTepuasa B o0beMe, IpeayCMOTPEHHOM ITPOrpaMMOil U y4eOHUKOM,

- H3JI0XKHII MATCpual I'PaMOTHBIM A3bBIKOM B onpez[eneHHoﬁ JIOTUYECKOM MMoCJICA0OBATCIIBHOCTH, TOYHO HUCIHOJIb3Ys q)HSH‘leCKYIO
TEPMHUHOJIOTUIO U CUMBOJIUKY,

- IPpaBHUJILHO BBITNIOJIHUII PUCYHKH, YCPTCIKHU, Fpaq)I/IKI/I, COIIYTCTBYROIIINEC OTBCTY,

- IIOKa3ajl YMCHHUEC UJUIFOCTPHUPOBATH TCOPCTHUYCCKUC IIOJIOKCHHUA KOHKPCTHBIMH NPpUMEpAMHU, IIPUMCHATL HUX B HOBOH CUTyalluu IMpu
BBITIOJTHCHUH ITPAKTHYCCKOTO 3a1aHUA;

- MPOJIEMOHCTPUPOBAJ YCBOCHHE paHEEe M3YyUYEHHBIX COIYTCTBYIOLIUX BOIPOCOB, CPOPMUPOBAHHOCTh U YCTOMYMBOCTH HCIOJIb3YEMBIX
npu oTpabOTKE YMEHUI U HaBBIKOB,;

- OTBEYAJI CAMOCTOSITENILHO 0€3 HaBOAAIIUX BOIIPOCOB YUHUTCIIA. Bo3MOXHEI OAaHA - ABC HETOYHOCTHU IPHU OCBCIICHHUU BTOPOCTCIICHHBIX
BOITPOCOB WJIM B BBIKJIaJJKaX, KOTOPBIC YYCHUK JICTKO MCITPABUII IO 3aMCYaHHUIO YIHUTECIIA.

OTBeT OLICHUBAETCSI OTMETKOU «4», €CJIM OH yJIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLEHKY «S5», HO TIPH ATOM UMEET OJUH U3
HEJIOCTATKOB:

- B M3JI0’KCHHH JTIOMYIIEHBI HEOOBITHE TIPOOEITBI, HE HCKa3UBITHE (U3HIECKOE COACPIKaHUE OTBETA;



- JOIIYIICHBI OJUH — JABa HEA0YECTA TP OCBCIICHUHY OCHOBHOI'O COACPKaHMA OTBETA, UCIIPABJIICHHBIC 110 3aMCYaHHUIO YUUTCIIA,

- JOIIYLUICHBI omuOKa viM 6osee ABYX HEAOYETOB ITPHU OCBEIICHUHU BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIAJIKaX, JICTKO UCIIPAaBJICHHBIC
110 3aMCYAaHUIO YYUTCIIA.

OtMmeTKa «3» CTaBUTCS B CICAYIOMIUX ClIy4dasax:

- HCIIOJIHO MM HCHIOCICAOBATCIBHO PACKPLITO COACPKAaHHWC MaATCpUalia, HO IIOKa3aHO O6H.[CC INIOHMMAHHUEC BOIIpOCa H
MNPOACMOHCTPHUPOBAHBI YMCHUA, AOCTATOYHBLIC JJIA ,I[aJIBHCfIHleFO YCBOCHHUA IPOrpaMMHOI0 martepuajia (OHpCI[eJ'ICHHBIe «DPu3nyeckoun
HoAroTOBKE y‘laI_I_[I/IXCSI»);

- UMCJIMCh 3aTPYAHCHUA UJIN JOIMMYHICHBI OIIIMOKH B OIIPCACICHUN HOHHTI/Iﬁ, HCIIOJIB30BaHHNH (1)I/I3I/I‘IGCKOI7I TCPMHUHOJIOI'MH, YCPTCIKAX, BbI
KJIaJIKaX, UCIIPABJICHHBIC ITOCJIC HCCKOJIbKUX HABOIAMIUX BOIIPOCOB YUUTCIIA;

- YYCHHUK HC CIIpaBHJICA C MIPUMCHCHUCM TCOPUHN B HOBOM CUTyallU IIPHU BBIIIOJHCHHUU HNPAKTHUYCCKOT'O 3aJlaHUs, HO BBIIIOJIHWUJI 3aJaHUA
0013aTeNLHOr0 YPOBH4A CJIOKHOCTH I10 HaHHOﬁ TEMC,

OtMmeTKa «2» CTaBUTCS B CIEAYIOIIUX CIy4asx:
- HE PacKpbITO OCHOBHOE COZIEp/KaHNe yUeOHOI0 MaTepuana;
- 00Hapy’»KEHO He3HAHHE WJIM HEMIOHMMAaHUE YYEHUKOM OoJIbIlel Ui HanboJiee BaKHOW 4acTH yueOHOro Marepuaa;

- JOMMYIICHbI OIIMOKH B OIPCACIICHUU HOHHTHﬁ, IMpU UCITOJIb30BAHUHN (1)14314‘1601(012 TECPMHHOJIOTUH, B PUCYHKAX, YCPTCIKAX NI Fpaq)I/IKaX,
B BBIKJIaAKAX, KOTOPBIC HE UCIIPABJICHBI ITOCJIC HECKOJIBKUX HAaBOAAIIHUX BOIIPOCOB YUHUTCJIA.

OtMmeTKa «1» cTaBUTCS, €CIIH:

- YYCHUK OOHApYKWJI TOJIHOE€ HE3HAHHWE W HEMOHMMAaHHWE M3y4aeMOoro y4eOHOro maTepuaja WIM HE CMOT OTBETHTh HM Ha OJWH W3
MOCTaBJICHHBIX BOITPOCOB 10 U3Yy4aeMOMY MaTepuay.

OneHka TUCbMEHHBIX KOHTPOJIBHBIX pa0dOT yyaIIuXcs:

OtMeTKa «5» CTaBUTCS, €CIIH:



- pa60Ta BBIITIOJIHEHA ITOJIHOCTBIO,

- B pEIICHUH HET (PU3MUYECKHX OMMOOK (BO3MOXKHA OJIHA HETOUYHOCTD, OTIMCKA, HE SIBJISFOIIASCS CIICICTBUEM HE3HAHUS WIIM HETTOHUMAaHWSI
y4eOHOIr0o MaTepuaa).

OtMeTKa «4» CTaBUTCS, €CIIH:

- pa60Ta BBIIIOJIHEHA ITOJITHOCTBIO, HO 000CHOBaHUS IIaroB pemiCHus HEAOCTATOYHBI (GCJII/I YMCHHC 000CHOBBIBATh pacCcyx€Hud HEC
ABIIAJIOCH CIICHHaAJIbHBIM 00BEKTOM HpOBCpKI/I);

- IOTyIIeHa 0/{Ha OIIMOKAa MITH IBa-TPU HEA0YETA B BHIKJIA/IKAX, PUCYHKAX, YEPTEKaxX MM rpaduKax (€CIIv STH BUABI padOTHI HE SBIISUIACH
CrelHaIbHbIM 00BEKTOM IIPOBEPKH).

OtMeTKa «3» CTaBUTCSI, €CIIU:

- JOTyIIeHb! Oosiee OHON OomMOKK WK Oosiee ABYX-TpPEeX HEJOYETOB B BBIKIAJKAX, YEPTEKaxX WIHU rpadukax, HO ydaluiics BiajaeeTr
00s3aTeNbHBIMU YMEHHUSIMH 110 IPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

- JIONYIICHBI CYIIECTBEHHbBIE OIIUOKH, MIOKA3aBIIKe, YTO YYalIHICs HE BIIAJCET 00s3aTeIbHBIMH YMEHHUSIMHU 110 JAHHOH TeMe B TOJTHOMN
mepe.

OtMmeTKa «1» cTaBUTCS, €CIIU:

- paboTa moKasaJia MoJHOE OTCYTCTBHE y YUaIIerocsi 0053aTeNbHBIX 3HAHUM M YMEHHUH 10 TPOBEPSIEMON TeMe WJIM 3HAUUTEIbHAs YacTh
paboTHI BHIMIOJIHEHA HE CAMOCTOSITENTBLHO.

[pu perieHUH TECTOBBIX PA0OT KPUTEPHUHU OIICHUBAHHUS CIICTYIOIIHE:
86-100% BepHBIX OTBETOB — OIICHKA 5,
70-85% --------mmmemmeeeeeee - o1leHKa 4,

50-69% ---------mmemmmemeee- - OIleHKa 3,



Menee 50% - omenka 2.



YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. VYueOnuk: Msaxumes [.5., byxosues b.b., Corckuit H. H.®u3uka: Yueb. Insa 10 ki
o01eodpazoBaTenbHbIX yupexaenuil. — M.: [Ipocsemenune, 2020.

2. Coopumku 3amau: ®Puswmka. 3amaunumk. 10-11 xn.: Ilocobume mist oOmieoOpasosar.
yupexnaenuit / PeivkeBuda A.IL. — 7-e u3z., crepeotun. — M.: Ipoda, 2003. — 192 c.

KoHTponbHana pa6oTta N2 1 no teme: «OCHOBbl KUHEMATUKU»
BapuaHTt 1

1. CKOpOCTBH MEPBOTr0 aBTOMOOMIISI OTHOCUTEIHHO BTOPOro 30 KM/4, a OTHOCUTENNBHO 3eMITH
120 xm/4. Onpenenute CKOPOCTh BTOPOTO aBTOMOOUIISI OTHOCUTEIBHO 3eMITH, €CITU
aBTOMOOWJIM JIBUKYTCSI B OJJTHOM HaIlpaBJICHUU.

2. Ha pucynke nansl rpaduku ckopocteit AByx ten. Onpeaenure:

a) HaYaJIbHYI0 ¥ KOHEYHYI0 CKOPOCTH Ka)KJI0TO U3 TE;

v, Mic
L 0) ¢ KaKUM YCKOPEHUEM JIBUTAIKCh TENa,;

e \ B) HAIUIIIUTE YPABHEHHS CKOPOCTHU U TIEPEMEIICHUS IS
151 i KaXxJ10ro Teia.
104 i

5] | 3. [{upKOBOI apTUCT NMPH MAJAECHUU C TPAIEUH Ha

! _ CETKy UMeJ cKopocTh 9 m/c. C KaKuM yCKOpEHUEM
ol { 2 3 4 5§ fc TIPOXOTWIO TOPMOXKEHHE, €CIIH JI0 MOJHOW OCTAHOBKH CETKA

nporuynach Ha 1,5 m?
4. Benocunenuct npoexain 80 m 3a nepsbie 10 ¢, a cnegyromue 50 m 3a 5 c. Haiinure
CPEIHIOK CKOPOCTh BEJIOCUIIEIUCTA.
5. OmnpeznenuTte riyOUHY yIIeNbs, €CIM KaMEeHb Maccoi 4 KI 1OCTHUT ero 3a 6 c.

Kountpoabnas padora Ne 1 mo reme: «OCHOBbI KHHEMATHKI)
BapuaHT 2

1. Mo npAmoit Jopore B 04HY CTOPOHY ABWKYTCA IETKOBOW U Fpy30BOI aBTOMOBUAN €O
cKopocTAMM 72 KM/U 1 54 KM/4 cooTBeTcTBeHHO. OnpeaennTe CKOPOCTb rPy30BOro aBToMobuns
OTHOCUTENbHO NIEFKOBOTO.

2. Ha pucyHKe aaHbl rpadmKmn CKOpocTen ABUKeHUI AByx Ten. OnpeaenuTe:

a) CKOPOCTb ABUKEHMWS NEPBOTo TeNa;

T, .w’.:'
8 - - - — —
/,/7l 6) HayaNbHYIO M KOHEYHYIO CKOPOCTU ABUMKEHUSA BTOPOrO
1
& ] Tena;
1 1
L 1 1
| I B) YCKOPEHWE [IBUXKEHUSA BTOPOro Tena;
2 1 1
1 1
ol v, o, . r) yepes CKONIbKO CeKyHa oba Tena npruobpenu

4 4 & 8 10 #ne  opuHaKoBYO CKOPOCT;

,D,) HannuwunTte ypaBHEHUA CKOPOCTUN N nepemelleHnA aNnAa KaxXgoro tena.



3. Mynsa B cTBone aBToMaTa KanallHMKOBa ABUMKETCA C yCKopeHneM 616 km/c?. KakoBa CKOpoCTb
Bbl/1€Ta Nyau, ecaun anmHa cteona 41,5 cm?
4. Camonert ysennuun 3a 12 c ckopoctb ot 240 Km/4u a0 360 Km/u. Yemy paBHO nepemelleHue
Camo/ieTa 3a 3TO BPEMA? C KaKUM YCKOPEHMEM ABUraAcA CaMoNeT?
5. [1BMMKEHMA ABYX MOTOLMK/IMCTOB 3aaHbl ypaBHEHMAMM X = 15 +t2, x = 8t. OnucaTb ABUKEHME

KaXK[40ro MOTOLMKANCTA, HAUTM BPEMA U MECTO BCTPEUM.

OTBeTbl K KP No1l.

1 2 3 4 5
BapuaHt1l | 90 KMm/u | a) 20m/cun O; -27m/c? | 8,7m/c 176,4m
0 un 20m/c; (180m)
6) -4m/c?, 5m/c%;
B) U1=20-4t,
U,=5t ;
5,=20-2t2,
Sz=2,5t2
BapuaHT 2 | -18km/u | a) 6m/c; 715m/c | =1002m [OBuKeHne nepsBoro
6) ug=4m/c; =2,75m/c? MOTOLMKAMNCTA
u=8m/c paBHOYCKOpPeHHoe,
B8) 0,4m/c%; 1) 5¢ BTOPOro
Aa) v1=6; s;=6t paBHOMeEpPHOe.
U,=4+0,4t ; Bctpeyanuch 2 pasa:
s,=4t+0,2t2. t1=3c; x1=24m

t,=5c; x.=40m

KoHTponbHasa paboTta N22 no teme "[iJMHaMuKa maTepuanbHO TOUKK"

BapuaHnT 1.

1. Teno gBuxeTcA NPAMOMHENHO C NOCTOAHHOM CKOPOCTLIO. Kakoe yTBep:KaeHne o

PaBHOAEWCTBYIOLLEN BCEX NPUAOXKEHHbIX K HEMY CUA NPaBUbHO?

A. He paBHa Hy/10, MOCTOAHHA NO MOAY/IO , HO HE MO HanpaBAeHuto;

b. He paBHa Hynt0, NOCTOAHHA NO HanNpPaBAEHUIO, HO HE MO MOAYNIO;

B. He paBHa Hy/l0, NOCTOAHHA MO MOAY/O U HAaMNpPaBAEHWUIO;

I. PaBHa HY/10 MM NOCTOAHHA MO MOAY/O U HaMpPaBAEHUIO;

[. PaBHa HyAt0.

2. Kocmuyeckas paKeTa l'lpM6l'IM)K3€TCFI K 3emne. Kak UasmeHUTCA cuna TaroteHums, AEﬁCTBYDmaH co

CTOPOHbI 3eMAN Ha PaKeTy, NPY YMeHbLUEHMM PACCTOSHUSA 0 LeHTpa 3emnn B 2 pasa?




3. Ha wHype, nepeknHyTom Yyepes HenoABuKHbIM 610K, NnomelleHbl rpy3bl maccamu 0,3 Krn 0,2 kr. C

KaKMM YCKOpPEHNEM ABUXKYTCA rpy3bl? KakoBa CMa HAaTAXKEHMA LWHYPa BO BpeMA ABUMKEHUA?

4. YnpsrKKa cobak npu ABUKEHWUM CaHel MO CHEry MOXKET AeiCTBOBaTb C MaKcMMaibHoM cunoit 0,5 KH.

KaKoW maccbl CaHu C FPy30M MOSKET NnepemelLathb ynpaxKa, A8Mraacb paBHOMEPHO, ecin KO3 uumeHT

TpeHuA paseH 0,1

5. Korgaa K npy»uHe }éctkocTbio 500 H/m noasecunn rpys maccoli 1 Kr, eé anuHa ctana 12 cm. o

KaKOW ANMHbI pacTAHETCA NPYXUHA, eC/IN K HEE NoABECUTb ellé oauH rpy3 maccoi 1 kr?

KoHTponbHasa paboTta N22 no Teme "[IMHaMuKa maTepuanbHOi TOUKK"

BapuaHT 2.

1.

3.

Mornekyna ra3a ABHKETCS CO CKOPOCThIO V U ycKopeHueM, a (cM.puc.l) Kakoit Bektop
Ha pHC.2 COBNAJAET MO HAIIPABJICHUIO C BEKTOPOM PaBHOJICHCTBYIOIIEH BCEX CHII,
NEHCTBYIOIINX HA MOJICKYIY?

5 4

.

s

A»&
?ru

A K

Puc. 1 Puc. 2 A.l;, b.2;, B.3;, TI.4, O.5

Kocmuueckast pakera ynansercs ot 3emiu. Kak u3MeHHUTCS cuiia TATOTEHHUS,
JIEMCTBYIOIIAs CO CTOPOHBI 3€MII Ha PAKeTy, IPH YBEITMYCHUHU PACCTOSIHHS 10 IICHTpa
3emuu B 2 paza?

Bpycok maccoii 400r nox neiictBuem rpysa maccoit 100 r (cM. puc 3) npoxoauT u3
coctosiHus Nokos myTh 80 cm 3a 2 ¢. Halitu ko3¢ duient TpeHus.

TR

0

G

Puc.3
TpakTop, cuna Tsiru kotoporo Ha kproke 15 kH, coobmaer npuneny yckopenuto 0,5
m/c?. Kakoe ycKkopeHHe COOBIIUT TOMY e TIPHIIENy TPAKTop, Pa3BUBAIONINIA TATOBOE
ycunue 60 xkH?
Haiitu ynnunenune 6ykcupHoro tpoca ¢ xectkoctbio 0,01 MH/M npu GykcupoBke
aBTOMOOWMIIA Maccoii B 2 T ¢ yckoperueM 0,5 m/c?,

OTBeTbl K KP No2:

[1 ]2 3 4 5




BapuaHTt 1

L | Ysennuntca B 4 pasa

2m/c?, 2,4H

500kr

0,14m

BapuaHT 2

I | YmeHbwuntca B 4 pasa

0,4

2m/c?

0,1m

KoHTponbHaa pab6oTta N23 no Teme "3aKoHbl COXpaHEHUA B MeXaHUuKe".

BapuaHnt 1

1. KaxkoBa macca Tena, eciu ero ummyisc 500 krm/c mpu ckopocta 72 km/q?

2. Tenexka maccoit 80 Kr KaTUTCs CO CKOPOCTHIO 6 M/c. Manbuuk, OeTyInii HaBCTpeuy
TEJICKKE CO CKOPOCTHIO 7,2 KM/, IPBITAeT B TeNIEKKY. C KaKOH CKOPOCTBIO TBUXKETCS

[OCJIE PTOTO TeJIeKKa, ecJii Macca Maibunka 30 kr?
Teno mamaet Ha 3emito ¢ BbICOTHI 30 M. OmpefiennuTe ero CKopocTh MPH yAape O 3eMIIIO.
Camorter 1eTut co ckopocThio 900 kM/4 Ha BbicoTe 9 kM OoT 3eMin. KakoBa moHas

~ow

MEXaHM4YecKasi Heprusi camoseTra maccoi 20 1?7
5. Ha ctone BeicoTOM 1 M JIexaT psiioM ISATh KHUT, TOJIEHHOM 1o 10 cM 1 Maccoi 1o 2 Kr
kaxaas. Kakyro paboTy TpebyeTcsi COBEpIIUTh, YTOOBI YIOKUTH X APYT Ha apyra?

KoHTponbHana pab6oTta N23 no Teme "3aKoHbl COXpaHEHUA B MeXaHUuKe".

BapuaHT 2

1. AgtoOyc maccoii 10 T Tporaercst ¢ Mecta u HabupaeT cKopocTh 54 km/4. Onpenenure
U3MEHEHHE UMITYJIbCa aBTOOYyCa MPU Pa3roHeE.

2. Kakyto ckopocTh IpHOOPETET SAIIHMK C IECKOM, €CITH B HEM 3aCTPSHET TOPU30HTAITBHO
aetsauias myns? Macca mynu 9 r, ckopocts mynu 600 m/c, macca simuka 20 kxr. Tpenue
AIIUKA O I10JI HE YYUTHIBATb.

3. Manbunk Opocus1 KaMeHb BEPTUKAILHO BBEPX C HadaibHOI ckopocTbio 20 m/c. Ha
KaKyIO BBICOTY MOJHUMETCS KaMeHb? (TpeHUEM ITpeHeOpeyb).

4. Ompenenute NOTEHIUAIBHYIO SHEPTUIO MIPYKUHBI kKecTkocThio 1,0 kH/M, ecnu u3BecTHO,
YTO CKaThe NPYKUHBI 30 MM.

5. Kpan nogHumaer rpys ¢ noctossHHOM ckopocTbio 0,5M/c. MomHocTs kpaHa 1,5 kBT.
Kaxoi1 rpy3 MOKeT MOAHATH 3TOT KpaH?
OtBetbl K KP Ne3

1 2 3 4 5
BapuaHT 1 | 25kr 3,8m/c 24,5m/c 2425mK 20/
BapuaHT 2 | 150000kr-m/c | 0,27m/c 20m 0,45 300Kr
KoHTponbHana pab6oTta N2 4 no teme «MonekynspHasa pusmnka». BapuaHrT 1.

1. Yemy paBeH 00beM OJJHOT'O MOJISI HICATBHOTO Ta3a IPU HOPMAJIBHBIX YCIOBUAX. (po=
1,013-10° Ia, t=0° C).

2. Ilpu temneparype 30 C °maBneHue raza B 3aKpbITOM COCY/€ OBLIO 85 kIla. Kakum
Oyner namieHue npu tremmeparype - 40 C°.

3. U3 GaioHa co cKaTbIM BOAOPOAOM BMECTUMOCTHIO 20 J1. BCIEICTBHE HEUCTIPABHOCTH

BeHTWJIS yrekaet ra3. [Ipu temneparype 10 C° manomeTp nokassiBaeT AaBieHue 8 MIla.
IToxazanne maHoMeTpa He u3MeHusoch u npu 20 C°. Onpenenute Maccy BBITEKAIOIIETO
rasa.



B 4m° Bo3ayxa npu Temnepatype 16 °C naxonurcs 40r BogsHoro napa. Haiitu
OTHOCHTEJIBHYIO BJIaKHOCTh (M3 TabJ1. Py = 13,6 /M npu  t =16°C).

Haiinute naBnenue, koTopoe oka3biBaeT 45 r HeoHa nipu Temneparype 273 K, ecinu ero
00BemM

cocrasnsaeT 1 2.

KoHTponbHasa paboTta N2 4 no teme «MoneKynapHaa ¢usuka». BapwuaHTt 2.

1.

Bonopon, naxogutcst B cocyne npu temneparype 20 C° narpeBaot 10 temneparypsl 60 C
°, Haiinure naBiaeHue Bo3yxa Mocie HarpeBaHus, €CIu J10 HarpeBaHusl OHO OBLIO paBHO
atMochepHOMY.

JaBnenue rasza B namne 44 klla, a ero remneparypa 47 C°. KakoBa KOHLIEHTpalysi aTOMOB
rasa.

B 6annone o6vemom 10 1 Haxonutes renuii nox nasienrem 1 MIla u mpu temmneparype 300
K. ITocne toro, kak u3 6amwiona 6su10 B3sTO 10 I renust , Temneparypa noHusuiaack a0 290
K . Onpenenuth naBiieHue renusi, OcTaBiierocs B 6amwione. Mossipaast macca reiaus 4
I/MOJIb.

KakoBa Macca Bo3ayxa, 3anumaroiero oosem 0,831 m* npu temneparype 290 K u naBnenun
150 xI1a.

[Ipu Temneparype 29 C° kuciopoa HaXOaUTCs o JaBieHue 4 10° ITa. KakoBa IIOTHOCTH
KHCJIOPO/Ia TIPH TAHHBIX YCIOBUSX?

OtBeTbl K KP No4

1 2 3 4 5
BapuaHTt 1 22,4n 65363 la 4,6r 74% 5,1MTMla
BapuanT2 | 114kNa 9,96-10%3m-3 362kMa 1,5kr 5,1kr/m3

KoHTponbHaAa paboTta Ne5 no teme "OCHOBbI TepMOAUHAMUKN".

BapuaHTt 1

1. Tlpu m3zo0apHoMm pacumpenuu ra3a Ha 0,5 m* emy 6610 nepegano 0,3 M/ TErIoTH.

Beruncnure n3sMeHeHHe BHYTPEHHEN YHEPTUH ra3a, eciu ero aasienue pasHo 200 10°]1a.

2. BHyTpeHHss sHeprus BoopoJia, Haxozsmerocs npu temneparype 400K, cocraBnser

900k /Ix. KakoBa macca aToro raza?

3. KIIJ] reroBoro nsurarens paseH 45%. Kakyio Temneparypy umeer X0JI0AUIBHUK, €CIIN

TeMIiepaTypa Harpesatens paBHa 227 °C.

4. Aonpocrtar oobemom 600m* HanonmHeH renuemM oA nasienueM150- 10° I1a. B pesynbrare

COJIHEYHOTO Harpesa temieparypa B aspocrate nogusiach ot 10 °C go 25°C. Hackonbko
YBEJIMUMIIACH BHYTPEHHSS SHEPruUs rasza?

5. Kucnopoxa Maccoit 800r oxnaxaéHabli o1 Temneparypsl 100°C mo Temmepatypst 20°C,

coxpaHms cBoi o0beM V. Haiftu paboTy, H3MeHEeHUs: BHYTPEHHEH SHEPTrUuH U
KOJINYECTBO TEIUIOTHI, COOOIIAEMOE KHCIOPOY.




KoHTponbHana pab6oTta Ne5 no teme "OcHOBbI TepMOAUHAMUKN" .

BapuaHT 2

1. a3, HaxogAawwmitca nog aasneHmem 50- 103 MNa, nsobapHo pacwmpunca Ha 20 1. Kakoso
N3MEHEHWNE ero BHYTPeHHe aHeprumn, ecnm oH nonyumnn 60 -10 3 [ TennoTbl?

2. KaKylo BHYTPEHHIOI0 3Hepruo umeet 1 mosnb renva npu temnepartype 1272 C.

3. BbluncauTe TemnepaTypy HarpesaTens uaeanbHol naposoit mawmHbl ¢ KMA, paBHbim 60,8 %,
ecnn Temnepartypa xonogmnbHuKa pasHa 30 2C.

4. Onpepenute paboTy pacwmperuns 20 a rasa npu nsobapHom HarpesaHum ot 400K go 493 K.
Jasnenune rasa 100 k[a.

5. [pu nsotepmmnyeckom paclimMpeHnn ras cosepna paboty, pasHyto 20 . Kakoe Koanyectso

TennoTbl coobLeHo rasy?

OTBeTbl K KP Ne5

1 2 3 4 5
BapuaHTt 1 200 kO 0,2kr 2°C AM K 0; -41,6k0K; -41,6K[1XK;
BapuaHt 2 | 59k 4986/ 500°C 4650 | 200

KonTpoJsbHnas padora Ne6 no reme "JdiiekrpocraTuka'

Bapmuanr 1

1. JIBa 3apsna, OJUH U3 KOTOPBIX B 2 pa3a MEHbIIE IPYroro, HaXosCh B BAKyyMe Ha
paccTosTHUU
60 cM, B3anmoielcTBYIOT ¢ cuioit 2 MH. Halitu T 3apsiasi.

2. Haiitu 3apsij, co3qar0NIMiA AIEKTPUUYECKOE T0JIe, €CIIM HA PACCTOSHUU 5 CM OT 3apsja
HanpspKeHHOCTH 1ot paBHa 0,15 MB/wm.

3. KakoBa pa3HOCTh MOTEHIIMATOB JBYX TOYEK AJIEKTPUUECKOTO OIS, €CIU JUIS
nepemernieHus 3apsaa 2 MxKi Mexay sTuMu ToukaMu coBepiiena padora 0,8 mJ{x?

4. 3apsna kKoHAeHCaTOpPa 0,4 MKJI, HanIpsizKeHue MesKy oOKIagkaMu 500 B. Haitu
BJIEKTPOEMKOCTH U YHEPTHUIO 3aPsKEHHOT0 KOH/IeHcaTopa?

5. PaccrosHue MeXIy TUIACTHHAMH 3apsHKCHHOTO TUIOCKOTO KOHJIEHCATOpa YBEIHMYMIIH B 3

pa3sa. Bo ckonpko Ppa3 USMCHUJIACh SHEPT U 3apAKCHHOTO KOHI[GHC&TOpa? KOH,Z[CHC&TOp
OTKIIHOYMIIA OT UCTOYHUKA HAITPSAKCHUA.

KonTtpoubHnas padora Ne6 mo teme " JiekrpocraTtuka'

Bapmuanr 2

1. C kaxoii criioi B3aMMOIEHCTBYIOT B BaKyyMe JiBa 3apsiaa no 12 uKu, ecnu paccrosiHue
MEXYy HUMH 3 cM?

2. Ha3apsn 30 uKn B manHO# Touke mons neiictByet cuina 24 mxH. Haiitn HanpskeHHOCTH
IIOJISL B 3TOM TOUKE.

3. OT KaKkoro HanpPsHKEHHUS HYXKHO 3apsIUTh KOHJCHCATOP eMKOCThIO 4 MK®D, 4TOOBI
coo0muTh emy 3apsn 0,44 mKn?

4. Kakoli nomkHa ObITh HAIIPSKEHHOCTD 110JIs1, YTOOB! OKOSIIMNCS 3JEKTPOH MOTYUHIT
yckopenue 2-101%m/c?.

5. Konzmencarop siexrpoemkoctbio 0,02 Mx®d nmeer 3apsa 10 K. Kakosa

HAIMPS’KCHHOCTD 3JICKTPUYCCKOTI'O IMOJIA MCKAY €Tro OGK.H&I[K&MI/I, CCJIN paCCTOAHUC
MCXKAY IMIIaCTUHKaMU KOHJACHCATOpa COCTABIISICT 5 MM.




OTBeTbl K KP No5

1 2 3 4 5
Bapmant1l | 0,2mKKn 42pKn 100B 8:107® YMeHbLNTCA B
0,4mKKn 0,10x 3 pasa
BapuaHnt2 | 1,44mH 800B/m 1108 11,4H 100B/m

KoHTponbHaAa paboTta N27 no Teme «3aKOHbl NOCTOAHHOTO TOKa».

BapuaHnt 1

1. DNEeKTPUYECKUI TOK - 3TO ...

A) HanpaBaeHHOEe ABUXKEHUe YacTu,

B) xaoTuyecKoe ABUKEHME 3aPAKEHHbIX YacTUL,

B) U3ameHeHMe NofoXKeHUA OAHWUX YacTUL, OTHOCUTE/IbHO APpYInX

) HanpaBieHHOE ABUMKEHUE 3aPAMKEHHbIX YacTuLL

2. 3a 5 ceKkyHg no npoBogHMKY Npu cune Toka 0,2 A NpoxoguT 3apaL PaBHbIN ...

A) 0,04 Kn; B) 1Kn ; B) 5,2 Kn; ) 25 Kn;

3. PaboTy 3neKTpuYecKoro noss No nepemeLLeHnio 3apaaa XxapakTepumsyer ...

A) HanpsKeHue; B) conpotuBneHue; B) HanpseHHOCTb; ') cuna ToKa.
4. Hanpsa)eHue Ha pe3sunctope c conpotmaieHnem 2 Om npu cmae Toka 4 A paBHo ...
A) 0,55; B) 2 B; B) 6 B; r)8B.

5. Onpegenntb NowWaab CEYEHMA CTaIbHOTO NPOBOAHMKA AIMHHON 1 KM conpoTtusaeHmem 50 Om,
yaenbHoe conpotusaeHue ctaan 1,510 7 Om o m.

A) 310 5 m%; B) 310 3 m%; B) 310 3 m%; I 3-10 ¢ m2.

6. Ha prcyHKe n3obpakeH rpadurK 3aBUCMMOCTM CUJIbl TOKA B MPOBOAHMKE OT HaMnpsXKeHWs Ha ero
KOHUaXx. Yemy paBHO CONPOTUBAEHME NPOBOAHMKA?



LA

A)0,1250m )2 OmB) 16 Om ) 10 Om

7. ConpoTuBneHne Mexay TouKaMu A 1 B yyacTKa 3/1eKTPUYECKON Lenu, NnpeacTaBAeHHON Ha PUCYHKe,
paBHoO:

4 Om
1 Om 5 Om

A0 A)140m; B)8Om; B)7Om; )6 Om

8. MOLWHOCTb Namnbl HAKaNMBaHUA Npu Hanpa*keHun 220 B u cune Toka 0,454 A pasHa ...
A)60BT; bB)100BT; B)200BT; T)500 BT.
9. B maHHOM Lenun BONbTMETP NOKa3biBaeT

A) 34C ncToYHMKa TOKa3;

B) 0 B;

B) HanpseHMe Ha BHELIHEM y4YacTKe Lenu;

) HanpsAXeHWe Ha BHYTPEHHEM YYacTKe Lenu.

10. MposogHWKKM coeanHeHbl NnapannensHo. ConpotmusneHune nepsoro 3 Om. ConpoTuBaeHMe BTOPOro
10 Om. Haintn obuiee conpotnueneHune B uenu. Cuna Toka B uenun 10 A. KakoBo HanpaxeHue B Lenu u
CW/1a TOKA Ha KaXKAOM NPOBOAHMKE? (3anuwuTte pelleHne 3a43a4um).

KoHTponbHana pab6oTta N27 no Teme «3aKOHbl NOCTOAHHOIO TOKa».



BapuaHT 2.

1. 3a HanpaBneHWe ToKa NPUHUMALIOT HanpaBAeHNE ABUMKEHUA. ..

A) 311eKTPOHOB;

B) oTpuLUaTeNbHbIX MOHOB

B) 3apsKeHHbIX YacTuLy,

I') NONOXKUTENBHO 3aPAMKEHHDBIX HaCTUL,

2. Bpemsa npoxoxaeHusa 3apaga 0,5 Kn npu cune Toka B npoBogHUKe 2 A paBHoO ...

A)4c B) 25 ¢ B)1lc ro0,25c

3. ®u3snyeckan BeMUMHA, XapaKTepum3ytoLLasa 3apas, NPOXoaALLMiA Yepe3 NPOBOAHUK 3a 1 cekyHAay ...
A) Hanps»KeHue; B) conpoTtusneHue; B) HanpAaxeHHocTb; T) cuna ToKa.

4. ConpoTnBaeHue pesncTopa B Lenu ¢ TOKom 4 A 1 NageHnn HanpaxXeHna Ha Hem 2 B paBHoO ...
A) 8 Om 5) 6 Om B)2 Om r) 0,5 Om

5. lnnHa meaHoro Kabens ¢ yaenbHbim conpoTtusnerdnem 1,7 - 10 2 Om - m, nnowaabto ceverna 0,5 mm 2

n conpoTtusneHnem 170 Om ...
A)2:103m; B)200m; B)5000 m; 5-10°m.
6. Onpenenutsb od1ee conpoTuBiaeHue 1enu (puc.2), ecnu Ri=1 Om, R2=R3=R4=3 Om.

Ri

:_i —

A) 10 Om; B) 1 Om; B) 0,5 Om; r 2 Om.
RE RJ- | Rl

Puc. 2

7. NMpn HanpAaxeHnn 12B yepes HUTb aneKTponamnbl TeYET TOK 2 A. CKONbKO Tenna BblAeAUT HUTb 3a
NATb  MWHYT?

A) 7200 Ox; B) 120 [Ox; B) 60 [x; I 3600 Oxx.

8. 9[C anemeHTa paBHa 15 B, BHyTpeHHee conpoTtusaeHue r = 1 Om, conpoTuBAeHUe BHELWHeN uenu 4
Om. KakoBa cuna ToKa KOPOTKOro 3aMblKaHMA?
A) 15 A; B) 3 A; B) 3,8 A.



9. B gaHHOM Lenu BONbTMETP NOKa3sbIBaeT ...

A) 3,C ncToYHMKa ToKa
[ ]
N o:c B) HanpsXeHWn B Lenu
B) HanpseHWe Ha BHELHEM Yy4YacTKe Lenu

') HanpsaxeHWe Ha BHYTPEHHEM y4YacTKe Lenu.

8. Kak n3meHATCcA NoKasaHma amMmnepmeTpa, eC/iM Pa3sOMKHYTb KNtoy?

A) YBE/IN4aTCA, TaK Kak conpotuneaeHne uenm yMmeHbLlNTCA.

/
A
T R E) YMEHbLATCA, TaK KaK conpoTusaeHne Luenu BO3paCTéT.
JI1 JI2

B) YMeHbLIATCA, TaK KakK CONPOTUB/IEHUNE LLENMN YMEHDBLLUUTCA.

I yBenunyaTtcs, Tak Kak CONpPOTUB/IEHME LLeNn BO3PaCTET.

10. B uenu BonbTMeETp NOKasbiBaeT HanpaxeHue 11 B, a amnepmeTp cuay Toka 2 A. 31C MCTOYHMKA TOKa
12 B. Hanpgute conpoTMB/eHNE PeE3UCTOPA U BHYTPEHHEE CONPOTMB/IEHME UCTOYHMKA TOKA. (3anuwmnTe
peleHure 3a4auu).

1 (2 |3 |4 |5 |6 (7|8 |9 |10

BapuaHT 1 r b A r 2,30m; 23B; 7,7A; 2,3A.

>
=
va]
o2l
>

BapuaHT 2 r r r r B r A |A b 5,50m; 0,50m

NToroBas KOHTpobHasA pabora.

Lenb: onpenenntb CTeneHb YCBOEHMA MmaTepmnana, nsydeHHoro B 10 Knacce
Kputepum oueHnBaHma pabortbi:

3apaHue 1-7 oueHnBaeTca B 1 6ann.

3apaHue B1 oueHunsaetcs B 2 banna.

3agaHue C1 oueHmBaeTca B Tpu banna.

e Ecau yyawmiica Habpan ot 50% o 60% ot obLuero ymcna 6annoB, TO OH NONYYaET OTMETKY «3»
e Ecau yyawmiica Habpan ot 60% o 80% ot obLero umcna 6ann1oB, TO OH NONYYAET OTMETKY «4»
e Ecau yyawmiica Habpan ot 80% Ao 100% ot obLiero umcna 6anno., To OH NOAYYaeT OTMETKY «5»




1 BapuaHT

A.1 ABTOMOBWAb, TPOrafaChb C MecTa, ABMKETCA € ycKopeHunem 3 m/c2. Yepes 4 ¢ cKopocTb aBTOMO6MAA
byanet paBHa

1) 12 m/c 2) 0,75 m/c 3) 48 m/c 4) 6 m/c

A.2 Ha neBOM pUCYHKe NpeacTaBiaeHbl BEKTOPbI CKOPOCTU U YCKOPEHUA TeNa B UHepLUManbHOM cucteme
oTcyeTa. Kakoi 13 yeTbipex BEKTOPOB Ha NPaBOM PUCYHKe YKa3bliBaeT HanpaB/ieHne BeKTopa
paBHOAENCTBYIOLLEN BCEX CUA, AEMCTBYIOLWMX Ha 3TO Tesi0?

[T
o

A.3 Vimnynbce Tena, ABMKYLLETrocA No NPAMONM B 0A4HOM Hanpas/ieHnu, 3a 3¢ noj AeNCTBUEM NOCTOAHHOWN

2

1)1 2)2 3)3 4)4

CUIbl U3MEHUACA Ha 6 Kr-m/c. KakoB moaynb AeWCTBYIOLLEN CUAbI?
1)0,5H2)2H3)9H4)18 H

A.4 KameHb maccoit 0,2 Kr, 6poLLeHHbI BepTUKaNbHO BBEPX CKOPOCTbIo 10 m/c, ynan B TOM e MecTe Co
ckopocTbio 8 M/c. HaiianTe paboTy cui cCONpoTUBAEHMA BO3AYXa 33 BPEMA ABUKEHUA KaMHSA.

1) 1,8 [ 2) -3,6 O 3) -18 [k 4) 36 I

A.5 Ha pucyHKe nokasaH LMK, OCYLLEeCTBAAEMbIN C aeabHbiM rasom. Ko/imyecTso BellecTsa rasa He
MeHAeTcA. M306apHOMY HarpeBaHWIO COOTBETCTBYET Y4acCTOK

1)AB 2)BC 3)CD 4)DA

A.6 3a 1 umKkn pabouee Teno Tenao0BOro gsuratensa copepwmnao paboty 30 KK M OTAAN0 XONOANNBHUKY
70 kK KonnuecTsa TennoTol. KM asuratena paseH

1) 70% 2) 43% 3) 30% 4) 35%

A.7 Cuna, c KOTOpPOW B3aMMOZLENCTBYIOT A,Ba TOYEYHbIX 3apsAaa, paBHa F. Kakol cTaHeT cuia
B3aMMOAENCTBUA, ECIN BEIMYUHY KaXK[0ro 3apaaa YMEHbLWNTb B 2 pa3a’?

E E
1)4F2) 2 3)2F4) 4

B.1 [BuKeHuMe Tena onucbiBaeTca ypaBHeHnem x=5-3t. Onpeaennte KoopanHaTy Tena yepes 5 ¢ nocne
Hayana ABUMKEHUA.



B.2 [ins n3obapHOro HarpeBaHuA rasa, KoamM4yecTso Bewectsa Kotoporo 800 mosb, Ha 500 K emy
coobwman koaunyectso Tennotol 9,4 M. Onpeaenntb NpUpaLLEHNE ero BHYTPEHHEN SHEPTUMN.

C.1 [iurancb mexAay ABYMS TOYKAMU B 3/1IEKTPUYECKOM MOoJie, 3IEKTPOH nprnobpen ckopocTb V= 2000
Km/c. Yemy paBHO Hanps<eHne Mexay STUMM TouKammn me = 9,1x10 3kr, e = 1,6x10° Kn.

NToroBas KOHTpobHasA pabora.
2 BapuaHT

A.1 Ha pucyHKax n3obparkeHbl rpadmKn 3aBUCMMOCTU MOAYA YCKOPEHUA OT BPEMEHU ANA PA3HbIX
BMO0B ABUXKEHUA No npamoit. Kakon rpadnK cooTBETCTBYET PABHOMEPHOMY ABUKEHUIO?

" ,2)‘1‘P 3)‘“'\ 4)‘“‘
t 0 @ 0 t

A.2 Teno maccoii 1 Kr paBHOMEPHO U NPAMOJIMHENHO ABUMKETCA NO rOPU3OHTaNbHOM NAOCKOCTU. Ha

1)1 2)2 3)3 4)4

Teno gencteyeT cuna F= 2H. KakoB KO3IhOULIMEHT TPEHUA MEKAY TENIOM U NAOCKOCTbIO?
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A.3 Yemy paBHO M3MeHeHMe MMNY/IbCa TeNa, eC/IN HA Hero B TedyeHue 5 ¢ aecreosana cuna 15 H?
1) 3 kr-m/c 2) 5 kr-m/c 3) 15 Kr-m/c 4) 75 Kr-m/c

A.4 KameHb BpoLieH BepPTMKaNbHO BBEPX CO CKOPOCTbo 10 m/c. Ha KaKol BbICOTE KMHETUYECKan
3Heprua KamHA paBHa ero NoTeHLUMaNbHOM SHeprumn?
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A5B cocyae, 3aKpbITOM NOopLWHEM, HaxoAuUTCA M,El,eaﬂbeIVl ras. I'Ipou,ecc M3MeHeHUNA COCTOAHNA rasa
NMOKa3aH Ha Anarpamme. Kak meHsnca obbem rasa npu ero nepexone n3 CoOCToAHUA A B cOoCTOAAHME

B?



1) Bce Bpems yBeiMuMBascs

2) Bce BpemMsA yMeHbluanca

3) cHayana yBesnMuMBasca, 3aTemM YMeHbLLANCA
4) cHavyana yMeHbLIanCcsa, 3aTeM yBE/IMYMBA/ICA

A.6 Temnepatypa HarpeBaTensa ngeanbHon mawmHbl KapHo 700 K, a TemnepaTypa xonoannbHuka 420 K.
Kakos KM naeanbHo MalnHbI?

1) 60% 2) 40% 3) 30% 4) 45%

A.7 PacctoaHme mexKay ABYMA TOYEYHbIMM 3apAaamMmn YymeHbLlnamn B 4 pasa. Cnuna snekTpnyeckoro
B3aMMOLENCTBUA MEKAY HUMMU

1) ymeHblumnacb B 16 pas 2) ysennuunace B 16 pas
3) yBennunnacs B 4 pasa 4) ymeHblunnack B 4 pasa

B.1 [IBu>KeHune Tena onuncbiBaeTca ypasHeHnem x=0,2t+0,75t2. OnpeaennTte cKOPOCTb TeNa yepes 2 ¢
nocne Hayana ABUXKEHUA.

B.2 Yemy paBHa MosipHas macca rasa, n1oTHOCTb KoToporo 0,2 kr/m3, Temnepatypa 250 K, aasneHue
19 kMa?

C.1 DNeKTPOH, Ha4YaibHas CKOPOCTb KOTOPOro paBHa Hy/t0, Hayan ABMraTbCA B 04HOPOAHOM Mose
Hanpsa)eHHocTblo 1,5 B/m. Ha Kakom paccToAaHUM ero cKopocTb Bo3pacTaeT Ao 2000 Km/c? me=9,1x10 "
3lkr, e = 1,6x10°Kn.

OTBeTbl

1 2 3 4 5 6 |7 | 8(B.1) 9(B.2) 10(C.1)
BapuaHTt 1 1 2 2 2 1 314 |-10m 6,1Mx 11,4B
BapnaHt2 | 4 4 4 4 |1 2 |2 |3,2m/c 0,022kr/monb 7,6m







		2024-10-06T10:45:01+0400
	Сентякова Ольгая Викторовна




