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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBaHUI K pe3ysbTaram
OCBOCHHMSI OCHOBHOUM 00pa3oBaTelbHOU Mporpammel, npeacTaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON pabodeil MmporpaMMbl BOCIHUTAHHS U
KOHIICTIIIUMA TIpeTno/ilaBanusl ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
X (u3KMKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢pusuke coorBeTcTBYET TpeboBaHusiM GI'OC COO K maHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTEeCTBEHHO-HAYUYHBIMU YU4E€OHBIMU NpeMeTamMu. B Hell onpeenstoTcss OCHOBHbIE
1IN U3y4eHUs! (U3UKHU Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus, MJIAHUPYEMbIE
pe3yibTaThl  OCBOGHUS Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHEIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIbTAThI 1O rojamM OOy4YEeHUS,

e cojepkaHue yueOHoro npeamera « Du3nkay 1o rojaMm oOydeHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. IKoapHBIN Kypc GU3HKK — CUCTEMOOOpa3yIOLni
JIUIS €CTeCTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
NpUMEHEHHE (PU3MUECKUX 3HAHWUN  OMpenenseT XapakTep UW  pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJYYEHHS] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydarormuxcsi, B (HOpMUPOBAHHE YMEHHI TPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca pu3uku AJis ypoBHS CpeAHEro 00111ero 00pa3oBaHusi OJI0KEH
psI uaeh, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCA JIOTUYECKH
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
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 KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
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 TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPAHULIAX TIPUMEHUMOCTH
TEOpUH, JIJIS1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).

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.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYHIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
TOM oOOecrneyrnBaeTcsl OBJAJCHUE OOYyYalolMMHUCS 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 HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKaromleH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNH ISl CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
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
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~ U3yYaeMbIX SIBICHUH U  TPOIECCOB, OMIUPUUECKUX 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 IIU(PPOBBIX 1a00paTOpHUil.

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

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3ybTaTa U3yueHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE MPEACTABICHUN O poiu (U3HKU OIS Pa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTrxeHne 3TUX Ienei o0ecrednBaeTCsl pEIIeHHeM CIEeIyIOINX 3a71ad B

nporuecce U3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUH 00 OOITNX (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAsS MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3UYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi pa3BUTHS YMEHHUI MPOEKTHO-HUCCIEA0BATEIbCKOM,
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).

[Ipensaraemplii B mporpamMme 1O (QU3UMKE TMepedeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBeNEeHHUsST J1a0OpaTOpPHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®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.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

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 ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOCKIMHW Ha OCHU CHUCTEMbl KOOPAMHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

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

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaACHUS.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTPONCTBA W MPAKTUUECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEJbIO ONPEAEICHUS 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 ABMKEHUS Tesa, OPOLUIEHHOTO 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 1711 MaTEpUaIbHBIX TOYEK.

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

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxkeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

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

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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 TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHCHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHWYECKOW DHEPTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

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



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MOPAKTUUECKOE NPUMEHEHHE: JIBUTaTElNb
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
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTayuM3aius. Y AelbHast TerioTa miaBieHus. CyOoaumanusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. JIBa BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYHOPOBOJHUKH. 3aKOH  COXPAHEHHMS
AIIEKTPUYECKOr0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpuyeckoe mnose. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHnumn



CYyNEPHO3ULIMKU 3IEKTPUUECKUX Mojied. JInHUuM HanpssKEHHOCTH AIEKTPUUYECKOTO
HOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B DJIEKTPOCTaTHUUECKOM Toiie. Jlusnexkrpudueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONPOTHBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 noJHOM (3aMKHYTOM) 35ieKTprudeckoi nenu. KopoTtkoe 3aMbIkaHuE.

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

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSATENbHBI M HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
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 HaIIPSKEHMUS.

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

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBIsIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B XKUBOU NPHUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

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

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKUMU. KapTWHa JMHWUKA MAarHUTHOM WHIAYKOHUM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYILAs CUjJla WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEINA 3SJIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO 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.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepumona, wactora, amrmmtyna u (asa KoieOaHUI.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKH TPH MPOU3BOJCTBE AJEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOaTebHOW CHUCTEMbI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPHOJIAa MabIX KOJI€OaHHUM rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JyiMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBIL.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGmroneHnue cBsi3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
Y4aCTOTON KOJeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

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

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U omnTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0pakeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

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

[Tonsapu3zanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA armapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, MOJISIPOUSI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozelb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKTpa ¢ MOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne nokazareis NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB U300paKEHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHUIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. JHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u SHEPrUM POTOHA C €rO0 YACTOTON. DHEPrus
U UMITyJbC (pOTOHA.

OTtkpoiTue u ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKoHBI
dotorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboToarddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

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

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHEeHYaThIX CIEKTPOB U3ITyUYEHHUS.

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
u3nydyenus.  CpoiictBa  anbda-, ©Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnag. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

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

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
SAJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACIIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkinagHOoe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

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

CoiHeuHas cucrTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoyHI@ U 3BE3.
3BE3/1bI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHUE



3B€311. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Bodtounu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIBIOTEPHBIX
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

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psiy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peUIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(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,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTNIECKON PEIIETKH, CIEKTPATbHBIN aHATHU3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIMKU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKOU UIEHTUYHOCTH, NAaTPUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

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

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

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 TPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1eNIM JACSITENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH HUX
JOCTHOKCHHSI,
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHBOPEUHS B  PacCMAaTPUBACMBIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepHaTbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B ICSITCIIBHOCTD, OIICHMBATh COOTBETCTBUE PE3yJIbTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.
Bba3oBble uccien0BaTeIbCKHE 1€l CTBUSL:
BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHAMHU M METOJIAMH
buznueckoil HayKu;



BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEI0BATEIbCKON U MPOEKTHOM AesTeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (PU3HUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
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;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE 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 TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHGPOpMaAIUU (PU3NYECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBAa  MH(POPMALMOHHBIX M  KOMMYHHUKAllMOHHBIX
TEXHOJOTHHA B PEIICHHMH 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 (PU3MUECKOrO COJEpXKaHUS B pa3IMYHbIX (opMarax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
OCYIIECTBIATH OOIIEHUE Ha YPOKaX (PM3UKH U BO BHE-YPOUHOH JIEATEITHHOCTH;
pacrmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHTyallMd H  CMST4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHH C Y4ETOM OOITHX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poid ¢ y4€TOM MHEHWH YyYaCTHUKOB, OOCYXIAaTh pPEe3yIbTaThl
COBMECTHOH paboTHI;

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

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

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IHMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U NIPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJa/JeTh  HAaBbIKAMU  MO3HABAaTEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHUKCHHUIO;

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 MPABO U MPABO JAPYTUX HA OIIHUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHATFHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 10 kiacce npeMeTHbIC Pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nIecKux 3ajaay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAUIM3alus, KHUIEHHUE, BIAKHOCTDH
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HAarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, WCIONb3Ys (U3UYECKUE BEIMUYMHBI:
KOOpJIMHATa, MYTh, MNEpPEMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPH ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICIT HCIOJBb3YEeMbIX BEJIMYMH, WX OO0O3HAUCHUS M €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAaHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTUYECKOrO JBHXKEHUS MOJIEKYJ, CPEAHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSsI JHEprusi, padora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJbl, CBS3BIBAIOIIME JTAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIIMAN, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, TPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHITH OCHOBHBIC TIPUHITUIIBI ICUCTBUS MAIIIWH, MPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U POPMYITUPOBATH
BBIBOJIBL;

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buUKCUpPOBATH PE3YNIHTATHI MOJIYYCHHONU 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIepUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHE 3aKOHBI U MIPUHIIUITBI, HA OCHOBE aHAIM3a YCJIOBHS 3a7aun
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPECUNBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

WCITI0JIB30BATh MTPH PEIICHUN YIEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAIIUOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MaCHOCTH TPU OOpalieHuu ¢ TpUOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUYECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTath B TpYyIIe C BBHINOJHCHHEM pPa3UYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

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 KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LETOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

YUYUTBHIBATh TPAHUIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJCNCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU PEUICHUU (PU3NUECKHUX
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 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXECHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus U MOJApU3alMs  CBETa, JAHCIEepCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3NMYHBIX  Cpel) |

AIIGKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (PU3NYECKUE BEIUUYMHBIL:
IIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKLIHUS MAarHUTHOrO MoJisi, cuwia Ammepa, cuna JlopeHna, MHIYKTHBHOCTb
KATYIIKH, DHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PUIUUYECKHI
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETMUUHAMY,

ONMCHIBATh H3YUYECHHBIC KBAHTOBBIC SBIICHUS H MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEJIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypacaga, SHEPTUs CBA3U



aTOMHBIX SIZIEp, TPUA ONMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UYECKUNA CMBICIT
WCITOJIb3YEMBIX BEJMYMH, MX OOO3HAUYEHWS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapajjieibHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHHUS] DHEPruH, 3aKOH COXPAHECHHSI MMITYJbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsjia, 3aKOH COXPAHEHHs] MAacCOBOIO 4YMCIIa, MOCTyJaTel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENATh HANIPABIICHUE BEKTOPA MHIYKIIMK MAarHUTHOIO TOJISI TPOBOTHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYHIECTBIISTH MPSAMbIC U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH, MIPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTAThHI
MOJIYYEeHHOW 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BUAE TaOMUL U TpaduKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIHCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJlaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATHh (PU3UYECKYIO MOJEINb, BBIACISITh (PU3MUECKHE BEIMYUHBI U (HOPMYJIBI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTYYE€HHOT0 3HaueHUsI PU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
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;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIEr0 MHpA, B pPAa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieyeHus: 0E30MaCHOCTH MpU OOpalllEHWH € NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PaLUOHAIBHO PpaCHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITENBHOCTh B HECTAHAAPTHBIX CUTYALUSIX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acos Yder nporpamMmbl JJIeKTPOHHbIE

HauMenoBanue

Ne n/m pasieqop wrem Kourtpoabsnbie IIpakTuueckue
cero
NMPOrpamMMbl padoTsI padoTbI

BOCIIMTAHMS HIKOJIbI (undposbie)
oOpa3oBaTeJibHbIE

pecypchl

Pazgen 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

urnuyuuposanue u

nodoepaicka
UCCe008amelbCKoll

desimenbHOCHU UWKOJILHUKOS

6 PAMKAX Peanusayuil Umu
UHOUBUOYANILHBIX U

cpynnoesvlx
UCCRe008AMENbCKUX

npoexkmoe, nomoczcaem
npuo6pecmu HABbIK

®dusuka u CamocmosamenbHo20

METOIbI 2 Delenus meopemuyeckoll bu6mmorexa [IOK
HAYYHOT'O npobaemvl, oghopmnenus https://m.edsoo.ru/7f41bf72
cobcmeentbIX uoell, HA8bIK

VEANCUMENbHO20

OMHOUEHUSL K YYHCUM

uoesm, 0oOPMICHHBIM 8

pabomax opyaux
uccaedosamenell, Hasblk

11

ITO3HAaHUA

nV6JZMLlH020 6bICMYNi1eHUA

nepeo ayoumopuet,

apeymeHmuposarusd u
OMCMausanus c80el Mo4Ku

3perus



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

Hroro no pazneny

Paznen

2
2. MEXAHUKA

2.1 Kunemaruka

2.2 JluHamuka

3aKoHBI
2.3 COXpaHEHUs B
MEXaHUKe

5

no0ycoeHue WUKOJIbHUKOS
coba00amo Ha ypoke

O6W€I’ll7uHﬂmbl€ HOPMbL
noeeéeHuﬂ, npaeuia
O6W€HM}Z Co cmapuiumu
(glmmeﬂﬂmu} u

CBEPCMHUKAMU
(WKOJIbHUKAMU), NDUHYUNbL

YYeOHOU OUCYUNIUHBL U

camoopearnuzayuu,
coanacho Ycmasa wikonl,
Ilpasunam snympenne2o

pacnop}zdka WKOJbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

18

bu6nmoreka [JOK
https://m.edso0.ru/7f41bf72

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBEI opeanuzayus ueghcmea
MOJ‘IeKyJ'ISIpHO- MOMUBUPOBAHHbIX U
3.1 . 9 2PYOUPOBAHHBIX VYAUUXCH
KAHETUYECKON
Haé UxX Heycnesarouwumu
TeOpHH OaHOKJZ(lCCHl/IKaMu,
3.9 OCHOBBIL 10 0arnue20 WKOJIbHUKAM
) TepMOJII/IHaMI/IKI/I COUUATIbHO 3HAYUMbBIU ONblim
compw)l-tultecmea Uu
ArperaTHLIe 63duMH012 nomowu
COCTOSTHUS
3.3 BEIIECTBA. 5
daz3oBLIC
TIePEXOJIbI
Hroro no paszneny 24

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
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Paznen 4. JIEKTPOJAUHAMUKA

4.1 DIEKTPOCTATHKA 10 CHEHOEIEHE bubmorexa LOK
' P Oosepumenvibix https://m.eds00.ru/7f41bf72
OMHOWEHUU MENHCOY
yyumenem u e20 y4eHuKamu,
CnocobCmeyouux
TlocTostHHBIHI NO3UMUSHOMY BOCNPUSTNUIO
BJIEKTPUYECKHUI yuauumucs mpebosanull u Bu6 OK
NOJIMOTCKA
4.2 TOK. TOKM B 12 1 1pocy6 yuumens, . 1
Pa3JIMIHBIX N
K 00cyacoaemot Ha ypoke
Cpeaax ungopmayuy, aKmueu3ayUL
UX NO3HABAMENbHOU
oesmenbHocmu
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO
YACOB I10 68 3
[TPOTPAMME
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11 KITACC

KoJgnuyecTBo 4acoB Yuer nmporpaMmmbl 3J1eKTp0HH],1e
HaumeHnoBaHue
IIpakTHyec | BOCHHTAHUSA (uudposbie)
Nen/m | pa3nenoB u TemM KounTtpoJubHbie
Bcero KHe o0pa3oBaTte/ibHbIE
NMPOrpamMmbl padoThbI
padoTbI pecypesl
Paznea 1. JIEKTPOJIUMHAMMUKA
YCMAHOBIEHUE 606€pum€ﬂbelX
OmMHOUleHU Me.?iC()V yuumeaem u
€20 YYeHUKamu,
MaFHI/ITHoe moJe cnoco6cm6vr0mux no3umuBHoOMY
BOCHPUAMUIO VHAUUMUCS bubnnorexa [IOK
11 DJIeKTpOMarHuTHas 11 1 3 »
mpebo6anuli u npocvo yuumens, https://m.edsoo.ru/7f41c97c
HH’HyKHHH npuesiederHuro UxX 6HUMAaHuA K
0bcyarcoaemon na ypoke
ul-td)opMauuu, akmusu3auyuu ux
NO3HABAMENbHOU 0esmMelIbHOCINU
Hroro no paszneny 11
Pa3zpen 2. KOJJEBAHUWSA U BOJIHBI
Mexannueckue u UHULUUPOBAHUE U HOOOEPIICKA
y bubmnoreka IIOK
2.1 3IIEKTPOMArHUTHBIE 9 1 uccnedosamenbekoil _ 1
OesimenbHOCMU WKOJIbHUKOB 8 https://m.edsoo.ru/7f41c97c
KOJICOaHMS
pamKax peaiusauyul umu
MexaHquCKI/Ie nu uH()MGM()VClJleblx U 2pynnoeslx
bubnunoreka LIOK
2.2 3JIEKTPOMArHUTHBIC 5 1 UCCRe008amenbCKUX NPOEKmos,
— HoMozaem npuobpec HaGbIK https://m.edsoo.ru/7f41c97c
CAMOCMOAMENbHO20 PeUeHUA
2 3 OHTI/IKa 10 3 meopemuueCKoit I’lDO6]l€/l/lbl, BH6‘HHOTeKa HOK

oopmienus cobcmeennvix uoetl,

https://m.edsoo.ru/7f41c97c
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HABLIK yB8AAHCUIMETIbHO20

OMHOULEHUSL K YYHCUM UOESIM,
oopmaennvim 8 pabomax Opy2ux
uccnedosameneil, Hasbik

NYOIUYHO20 bICIYNIICHUS Neped
ayoumopueu, ap2yMeHmupoeanus.
U OMCMAUBAHUS CE0€ll MOYKU

3PEHUA

Uroro no pazneny

24

Pazgen 3. OCHOBBI CIHEIIMAJILHOM TE

OPUHU OTHOCH

TEJBbHOCTHU

opz2aHu3zayuAd Wéd)CWlB(l
MOMUBUPOBAHHBIX U

OcHOBBI 2PYOUPOBAHHBLY YHAUUXCA HAO UX
> Heycnesarwumy
CIIeIIMaTbHOMN HEYCResaiouuml bubmuoreka [{OK
3.1 4 1 0OHOKNACCHUKAMU, 0Qroue2o
TEOpUH https://m.edsoo.ru/7f41c97c
WKOJIbHUKAM cOoyudibHo
OTHOCUTEILHOCTH SHauUMbLL OB
compvz)yuqecmea U 83AUMHOU
nomowiu
Uroro no pazaeny 4
Pasnen 4. KBAHTOBASI ®U3UKA
41 DIIeMEHTHI 5 opeanusayus wedcmea bubmuorexka [IOK
' KBAHTOBOM OITHKH MOMUBUPOBAHNBLY U https://m.edsoo.ru/7f41c97¢c
2PVOUPOBAHHBIX VHAUWUXCS HAO UX BiG OK
noIMoTEKA
4.2 Crtpoenue aToma 4 heycnesdiowunmit 1
OOHOKNACCHUKAMIU, OQIOUE20 https://m.edsoo.ru/7f41c97c
WKOJIbHUKAM cOUyUudibHo
SHAUUMbLLL ONbIM bubnunorexa LIOK
4.3 ATOMHOE S1IpO 5 .
P COmpYOHU1eCmBa U 63aUMHOU https://m.edsoo.ru/7f41c97c
nomowiu
Hroro no paszneny 15
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Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

opzanusayus wegcmea
MOMUBUPOBAHHBIX U
2PYOUPOBAHHBIX VYAUWUXCS HAO UX
D1eMEHTHI
Heycnesarnwumu
51 aCTPOHOMHUH U 7 Hg P 0 Bubmorexa HOK
. 0OHOKNIACCHUKAMU, 0Q0ULe20
P https://m.edso0.ru/7f41c97c
achOq)H?)I/IKH WKOJIbHUKAM COUUATIbHO
SHAYUMBLI ONbIM
COMPYOHUYECMEa U 83AUMHOL
noMowu
Utoro no pazneny 7
Pazaen 6. OGOBILIAIOIIEE IIOBTOPEHUE
opeanusayus wegcmea
MOMUBUPOBAHHBIX U
2PYOUPOBAHHBIX VHAUUXCA HAO UX
Heycnesarnwumu
O06o0maromee Heyenesdiomim bubnunoreka LIOK
6.1 4 0OHOKNACCHUKAMU, 0aI0Ue2o
MMOBTOPEHUE https://m.edso0.ru/7f41c97c
WIKONLHUKAM COYUATLHO
SHAYUMBLIL ONbLM
COMPYOHUYECMEA U 83AUMHOL
noMOWU
Uroro no pazaeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
undposbie
Nen/m Tema ypoka Kontposbubie IIpakTnueckue bp
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METO/IbI TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo husuku B popMuUpoBaHUU

2 COBPEMEHHOM HAy4YHOU KapTUHBI MUPA, B 1 bubmorexa HOK

P . i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOICH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO 1 bubnnoreka [JOK
neuxenus. [lepemenienue, CKOpoCThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 bubmmorexa [JOK

P P s https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 bu6mmoreka [IOK
CcBOOOIHOTO MaJEHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxenue. JIBuxenue 1 bubnuoreka [IOK
MaTepuatbHON TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTensHOCTH ["anumest.

. bu6nmoreka [JOK

8 WNuepuunanehbie cuctemsl oTcuera. [lepBolit 1

3akoH HerotoHa

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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Macca tena. Cuia. IlpuHuun cynepno3unuu

9 cui. Bropoii 3akoH HeroToHa s bubmorexa [IOK
’ p . a https://m.edsoo.ru/ff0c3be8
MaTepuaIbHON TOYKH
10 Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMHUpHOro TsaroreHus. Cuna bubnnoreka [HOK
11
TsbkecTH. [lepBas kocMHYeCcKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuia octH. 3akoH I 'yka. Bec tena
YHpyr K https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koadbdbunuent tpennsa. Cuina
13 coIl OTEIBJ'IGHI/ISI I (11)/1(:Jp BI/DKeHI/II/II3 Tena B bubmorexa HOK
p P https://m.edsoo.ru/ff0c3f76
JKHIKOCTH UJIU rase
[TocTymarenbHOe U BpamareabHoe
14 JBIKEHHE a0COJIIOTHO TBEPJOTO TEa. bu6mmoreka [IOK
MowmenT cunbl. Ilnedo cunsl. YcioBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MmaTepralbHONM TOYKH, CUCTEMBI
15 MaTepualbHBIX TOUYEK. IMIynbe cusbl. bubnnorexka [JOK
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHHE
Pabora u mo1HoCTh cuiibl. Knnetnueckas
16 JHEpPrus MaTepuaabHOW TOYKH. TeopeMa 00 bubmmorexa [TOK
P P o p https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPTUU
[NoTenuunanesHas sHeprus. [loTeHunanpHas
17 SHEPTHs YyIpyro neGopMupoBaHHON bubnmoreka [JOK

npyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a
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19

HOTGHI_II/IEUIBHLIC 1 HCIIOTCHIMAJIbHBIC CUJIBI.

CBs3p pa6OTI)I HCIMMOTCHIIMAJIBbHBIX CUJI C
H3MEHEHHEM MEeXaHN4YeCKOM OHEPIrun
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUYeCKOH OHEpPIrun

Jlaboparopnas padota «VccienoBanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXaHMYECKOM SHEPTUH Telia Ha IPUMEpPe
PacTSDKEHHST PE3UHOBOTO HKI'YTa»

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

20

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
nekenue. Anddysus

XapakTep ABMKEHUSI U B3aUMOJEHCTBUSA
qyacTull BeniecTsa. Mozenu CTpOeHHUs ra3os,
KHUAKOCTEH U TBEPABIX TEI

Macca monekyin. KonuuecTBo BemiecTsa.
[TocTostHHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc?2

24

TenmoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

25

26

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUU JABUKECHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Knaneiipona

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e
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27

3akoH JlanbToHa. ["a30BbIC 3aKOHBI

JlaboparopHas padora «/ccnenoBanue

28 3aBHCUMOCTH MEX/y MapaMeTpaMu
COCTOSIHMS pa3peKEHHOI0 Ta3a
29 M3onporiecchl B MeanbHOM ra3e u ux bubmuorexa [JOK
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TepMOJUHAMUYECKON
30 CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI. bubnmoreka [JOK
KomnnuectBo temnotel u pabota. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTrHUsl OJHOATOMHOTO UJEAIbHOTO Ta3a
bu6mmoreka [IOK
31 Bt remionepeatia https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTb BEILIECTBA.
32 KonuruecTBo TemI0Th pH Temionepeaaye. bubmmorexa LOK
. https://m.edso0.ru/ff0c5c36
AnmabaTHblii poriecc
33 [lepBhlii 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heo6paTumocTs npolLeccoB B MpUpoIe. bubnuoreka [IOK
Bropoii 3ak0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevictus u KIIJ[ rernnoBoit bu6mmoreka [IOK
MaIIMHbI https://m.edso0.ru/ff0c600a
36 uxa Kapnro u ero KIT/]
37 DKosorunyeckre npoodaeMbl
TEIJI0PHEPTETUKU
38 O6o0maromuii ypok «MoseKkyspHast bubmuotexa [JOK

¢uznka. OCHOBBI TEPMOIMHAMUKI

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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KonrponsHas pabora o Teme

bubmuoreka [JOK
39 «Monexymnsapras ¢puzrka. OCHOBBI https://m.edsoo.ru/Ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBanue 1 KOHACHCAIHS. bubnuoreka [IOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCOII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bubnuorexa [JOK
41 .
Bo3ayxa. HacelleHHslil nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminyeckue u
amopdHbIe Tena. AHU30TPONHS CBOWCTB bubnuorexa [JOK
42
KpucTauioB. JKuJKue KpucTalibl. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [InaBnenue u xpucraumsanus. Y qenbHas bubnnorexa [HOK
TeruioTa miasneHus. Cyomumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 v 0
DABHEHHE TCELIOBOTO batarca https://m.edso0.ru/ff0c6820
45 DnekTpu3anys Tei. DISKTPUIECKui 3apsi. bubnmnoreka [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ffOc6bcc
[IpoBOIHMKH, AUDIEKTPUKH U
46 r[(l)jn HOBO HIfKI/I 3aK(l:))H COXpaHEHUs bubmmorexa [JOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaaa
47 B3aumopericteue 3apsinoB. 3akoH Kynona. bubnnoreka [JOK
ToueyHslii dJIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpsok€HHOCTB 2JIEKTPUUECKOTO MOJISI.
48 [IpuHIUIT CYTIEPIIO3UITUH DIIEKTPHUECKUX bubmorexa HOK
P o YIEp N P https://m.edsoo.ru/ff0c6df2
nosen. JInnuu HanpsKEHHOCTH
49 PaGota cui 3nekTpocTaTuyecKoro moJisl. bubnuoreka [IOK

Tlorenuuain. Pa3HoCTh MOTEHIHMATIOB

https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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HpOBOI[HI/IKI/I " IUSJICKTPUKHU B

50 AJIEKTPOCTATHYECKOM ITOJIE. bubmmorexa [JOK
https://m.edsoo.ru/ff0c7018
JlsnexTpuueckasi MPOHULIAEMOCTh
N bubnmoreka [JOK

>1 eKTpoSMKoCTE. Korercatop https://m.eds00.ru/ff0c7126

52 DNEeKTPOEMKOCTD IIJIOCKOT0 KOHEHCATOpa. bubnmoreka [JOK
DHeprus 3apsH>KEHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTopHas padota "M3mepeHue
AIEKTPOEMKOCTH KOHAEeHcaTopa'

[TpuHIMnI neiCTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMUPOBAJILHOTO anmapara,
CTpYHHOIO pUHTEpA. DIIEKTpOoCcTaTHIeCcKas
3amuTa. 3a3eMIIeHHE AIEKTPOoIprudopoB
DNEeKTPUYECKUM TOK, YCIOBHS €r0

55 cyuiectBoBanus. [loctosuublil Tok. Cuna
toka. Hanpspxenue. ConpoTuBieHue. 3aKoH
Owma 151 yyacTka 1enu
[TocnenoBarenbHOE, TAPATIIEIBHOE,

56 CMELIaHHOE COECUHEHNE ITPOBOIHUKOB. bubnnoreka [JOK
Jlaboparopnas pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEMHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuotexa [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ffOc7838
3axon OMa 715 TOJTHOM (3aMKHYTO )
aneKTpudeckoi nenu. Kopotkoe 3aMbIkaHue.

bubmuoreka [JOK
58 JlabopaTtopHas padota «M3mepenne IJ1C

HWCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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DNEeKTPOHHAs TPOBOIUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONTPOTHUBIICHHS

59
METAJIJIOB OT TeMIIEpaTypHl.
CBepXnpoBOIMMOCTD
60 DnexTpuuecKkui Tok B Bakyyme. CBoiicTBa
ANEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
61 puMecHas poBoaAuMocTb. CBoiicTBa p—N- bubmmnorexa [IOK
P P ' https://m.edsoo.ru/ffOc84ae
nepexoa. [1omyrmpoBOJHUKOBBIE TPHOOPEI
DIEeKTPpUYECKHI TOK B pacTBOpax U
62 pacrmiaBax 3JIeKTPOJIUTOB. bubnnoreka [JOK
DJIEKTPOJIUTHYECKAS TUCCOIUAITUS. https://m.edsoo.ru/ff0c82ba
DneKkTpon3
DJIEKTPUYECKUH TOK B Ta3ax.
. . bubnuotexa [JOK
63 CaMoCTOSATEbHBIA U HECAMOCTOSATEIbHBIN
https://m.edsoo.ru/ffOc84ae
pa3psa. Mounnus. [1nasma
DneKkTpuyecKre MpruOOpbl M YCTPOMCTBA U HX
64 1} aKTTIEqGCKoe 1} I/II)MCHIC)HI/IG }{'[ EBI/IJ'Ia bubmmorexa [OK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
bu6mmorexa [IOK
65 O06o06marmuil ypok «JIEeKTPOTHHAMUKA»
HIAIOTHH b POl https://m.edsoo.ru/ff0c88be
KonTponbhas padota no teme
66 «Inekrpocraruka. [locTosHHBIN bubnuotexa [JOK
JIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHrlit ypok. KonTponbHas pabota no bubnuoreka [IOK

TeMe "DIeKTpoiuHaMuKa"

https://m.edsoo.ru/ff0c8c56



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
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68 PezepBHblil ypok. O6001maronmii ypok mo 1 bu6mumorexa [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

11 KIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kourpoubnbie | IIpakTuyeckue
n/n Bceero u3ydyeHusi | oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypcbl
ITocTOstHHBIE MATHUTEL K UX
1 B3aUMOJercTBHE. MarHUTHOE TIOJIE. 1 bubnmorexa LIOK
BexTop MarHuTHOM UHIAYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarauTtHoe 1mose MPOBOJHHKA C
5 ToKOM. OnBIT Dpcresa. 1 bubmuoreka [IOK
B3anmoneincTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGoparopnas padora «3yueHue
3 MaI‘HII/:THOI;O HOJP;SI KaT KI/Iy: 1 1 bubmmorexa TIOK
v https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TIOJIS Ha
but6mmorekxa [IOK
4 MPOBOJHUK ¢ TOKOM. Cuita Ammepa. 1 1

JlaGopatopHnas pabora

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

«HccnegoBanue NEUCTBUS
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME MarHUTHOTO TTOJIS Ha
JBIKYIIYIOCS 3apsKCHHYIO
gactuiy. Cwia Jlopenma. Pabora
cuibl JlopeHua

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHast UHIYKITHS.
[ToToK BEKTOpa MarHUTHOM
uaaykuuu. DJC uHAYKIU. 3aKoH
3J€KTPOMArHUTHOM MHIYKIUU
®apanes

JIaboparopHast pabota
«HccienoBanue sBiaeHUS
AJIEKTPOMArHUTHON MHTYKIIUN))

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHaykTUBHOCTD. SIBIICHUE
camounaykiuu. SJ1C
CaMOMHAYKITUU. DHEPTHsI
MarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DNEeKTPOMarHuTHOE IOoJIe

bubmmoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
2JIEKTPOMArHHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIN
JJIEMEHTAPHBIX YACTHII,
VMHYKIMOHHAs [1eYb

10

O6o0maromuii ypok «MarautHoe
mosie. DJIeKTPOMarHuTHas

WHIYKIHS

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

KonrponsHas pabora o Teme
«MarauTHoe moiJe.
DneKTpoOMarHuTHasT WHIYKITHS

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

12

CBoOOHBIC MEXaHUYCCKHE
koseOaHus. 'apmoHnyeckue
KojieOaHus. YpaBHEHUE
TapMOHHYECKHX KOJICOaHUH.
[IpeBpamienue sHepruu

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

13

Jlaboparopras pabora
«HccnenoBanye 3aBUCHMOCTH
Meproja MajbIxX KosueOaHuil rpy3a
Ha HUTH OT JJIMHBI HUTH H MacChl
rpy3a»

14

KonebarenbHblil KOHTYD.
CB00OIHBIE JIEKTPOMArHUTHBIE
KOJIeOaHHS B HJICaTIbHOM
Kosie0aTeabHOM KOHTYpe. AHAIOTUs
MEX]y MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJ€OaHUSIMU

bubmmoteka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs DHEPTUU B UJI€ATLHOM
Kosie0aTeabHOM KOHTYpe

bubmmoteka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXaHU4ecKue KojJeOaHusl.
Pe3onanc. Beinyx1eHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIH TOK.

CuHyconganbHbIi NEpEMEHHBIN TOK.

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cad58
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MOIHOCTb IEPEMEHHOI0 TOKA.
AMIUITMTYIHOE U JIEUCTBYIOIIEE

3HAYCHUE CUJIbI TOKA U HAITPSXKCHUA

18

Tpancdopmarop. [IponsBoxacrtso,
nepeaaya u norpedieHue
JIEKTPUUYECKON YHEPTUU

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUM 3JIEKTporepeaady

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTM4ECKHE PUCKU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
KynbTypa ncnons3oBanus
3JIEKTPOSHEPTUHU B OBCEIHEBHOMN
AKU3HU

21

MexaHuuyeckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHHS U
JuIiHa BOJIHEL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpocTh 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

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

23

ONEKTPOMAarHUTHBIE BOJHBI, UX
cBoMcTBa U cKopocTs. [llkana
3JIEKTPOMAarHUTHBIX BOJIH

bu6nunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_[I/Il'IBI paanuoCBA3U U
TeaeBuaeHus. Pa3putue CpcACTB
CBs3U. Paguosokaius



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTponbras padora «Konebanust u

bubnunorexa LIOK

25
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHblii ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 otpaxxeHus ceerta. [loctpoenue bubmmorexa LJOK
P . P https://m.edsoo.ru/ffOcd4e0
M300pakeHM B TUIOCKOM 3€pKajie
[Ipenomnenue csera. [lonnoe
28 BHYTPEHHEE OTPaXKEHUE. bubnuorexa [IOK
[IpenenbHbIi yroJ MOJIHOIO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlaGopaTopHas paborta «3mepeHnue bubnnorexa [JOK
MOoKa3aTesisi IPEJIOMIICHUS CTEKJIay https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue u3obpaxeHuit
30 B nuH3e. Dopmysa TOHKOM JIMH3BI bubmorexa LOK
+ FOPMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JlabopaTopHas pabota
31 «HccrnenoBanue cBOCTB
M300paXeHUI B TUH3AX)»
Hucnepcus cBeta. CIIOKHBIN COCTaB
32 6enoro csera. L{Bet. JTabopaTopHas
pabora «Habmroaenue nucnepcun
CBETa»
33 WnTepdepennus creta. dudpaxius bubmuoreka [IOK

ceta. [ludpaknuonnas pemerka

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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HOHepe‘-IHOCTb CBCTOBBIX BOJIH.

bubnunorexa LIOK

34
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpuOOPHI M YCTPOMCTBA
35 1 yCTIOBHSI HX O€30MacHOTO
MIPUMECHCHHUS
['panuIpl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH. bubnuorexa [JOK
36 .
ITocTynatel cienuaibHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmmorexa [IOK
AHOBP ' s https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHUE JTUHBI
DHeprus u UMITYJbC
38 pensITUBUCTCKOM yacTulbl. CBA3b bubnnorexa [JOK
MacChl C SHEPrUe U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponbHas pabota «OnTuka.
39 OCHOI];BI cre IfanLHoﬁ TEOPUH brbmmorexa LTOK
t P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTH
40 ®otonbl. ®opmyna [1nanka. bubmmnoreka HOK
DHeprus U UMMyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIEIOBAHNE Eu6 [IOK
noIMoTeKa
41 otoddexra. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl portorddekra. YpaBHEeHUE
. (? P P bubmuoreka [{OK
42 DitamreliHa 11 poTodrddexra.

«Kpacnas rpanuna» ¢potospdexra

https://m.edsoo.ru/ff0d015e
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JaBnenne cBera. Onbitel [1. H.

. bubnuorexa [IOK

43 JleOeneBa. XuMH4ecKkoe IeiicTBUE https://m.e dSO(I)_.[I‘u /040436
cBeTa
TexHudeckue ycTpoucTBa u

44 MPAKTUYECKOE IPUMEHEHHUE:
dhoToseMeHT, GOTOIATUHK,

COJIHEUHas OaTapesi, CBETOIUO]]

45 Pemenue 3agad mo reme «1E€MEHTHI bubmuorexa [JOK
KBaHTOBOW ONTHKW https://m.edsoo.ru/ff0d0302
Mopnenb atoma Tomcona. OmBITEL

46 Pesepdopna no paccesHuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [nanerapuas Mojens atoma
bubnuoreka [IOK

47 Hoctynatet bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornouieHue GoTOHOB

48 IIpU NEPEX0/i€ aTOMa € OJTHOTO bubmuoteka [IOK
YPOBHS SHEPrUU Ha Apyrou. Bumasl https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonnoBsie cBolicTBa yacTuil. BosHBI

49 ne bpoitna. Kopnyckynsipao- bubnnorexa [JOK
BOJTHOBOM nyaynin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTy4YCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnsitel Pesepdopaa mo bubnmnoreka [JOK
OITPEJIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYICHUS

51 CgoiicTBa anb(da-, 6era-, ramma-

HU3JTyuCHUS. Bausinue



https://m.edsoo.ru/ff0d04a6
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PaAOaKTUBHOCTH HA KHUBBIC
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacman.
DNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-usnyuenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162
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OHeprus cBA3M HYKJIOHOB B S/pE.
Snepubie peakuuu. S nepHbii
peakrtop. [Ipo6iiembl, IEPCHIEKTUBHI,
9KOJIOTMUYECKUE ACTIEKThI SEPHOMN
SHEPTeTHKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356
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DneMeHTapHbie YacTUullbl. OTKpBITHE
MO3UTpOHa. MeTo bl HAOTIOICHUS U
pEruCTpalyu JIEMEHTAPHBIX
yactul. Kpyrisliii cron
«DyHaaMeHTalbHbIE
B3auMoAercTBusd. EnTUHCTBO
(bu3MUECKOil KapTUHBI MUPa»

bubnunoreka LIOK
https://m.edsoo.ru/ff0d0e38
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Bup 3Bé3nnoro neda. Co3se3nus,
SpKHE 3BE3IbI, TNIAHETHI, UX
Buaumoe Asrxenne. CojiHeyHas
cHcTeEMa
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Connne. ConHeuHast aKTHBHOCTb.
WcTtounuk sneprun ConHua u 3BE311
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3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/IbI TNIABHOM
MocJieI0BaTeIbHOCTU. BHYTpeHHee
cTpoenue 3B€311. CoBpeMeHHbIe



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MPEACTABJICHUS O MPOUCXOKIACHUU U
spoaronru CoJIHIA U 3BE3]
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I'anakrtuka. [lonoxxeHue ¥ ABMIKCHHUE
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Teopus bonboro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie npoGiembl
aCTPOHOMUU
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KonTponbHas pabota «neMeHTHI
aACTPOHOMUU U acTPOPUIUKU»
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Oo6o06maromuit ypok. Poib pusuku
Y aCTPOHOMHU B SKOHOMHYECKOH,
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¢buznveckoii Teopuu B
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Oo6o06maromuii ypox. Mecto
(bu3MYeCcKOi KapTUHBI MHUPa B
001IeM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
HPEJICTABICHUI O IPUPOIC
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PesepBHbIil ypok. MarHuTHOE moJIe.
DNeKTpOMarHuTHAs UHYKIIHS
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Pesepubiit ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCHUTEJIBHOCTH
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Pesepnbrii ypok. KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpo(u3HuKH

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. CoOopnuk 3amau o gusuke: mis 10-11 k. o6mobdpazosart. yupexenuuii / Coct. I'.H
CrenmanoBa - 9-e uzn. M.: IIpocBemenue, 2023. - 288 c.

2. ®wuswuka. 3amagnuk. 10-11 xi.: [Tocobue mist o6meodpa3oBat. yuapexaeHuii / PeiMkeBud A.
I1. - 7-e u3n., crepeorur. - M.: JIpoda, 2020. - 192 c.

3. ®wuswuka: Yuebd.ms 10 k. obmeodpaszoar. yupexaenwnii / .5, Mskumes, b.b.

byxosnes, H.H. Cotckuii. - 10-e u3na. - M.: [Ipocsemenue, 2018. - 336 c.

4. A.I1. PeivkeBuy, [1.A. PeimkeBru. COopHUK 33124 10 pusuke. Mocksa. «IIpocBenieHue.
2019r.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. Vuebnuk: ®@usuka 10 knace I'.4. Makumes, b.b. byxosues, B.M. Uapyrun. Mockaa.
«[Ipocsemenuey, 2018.

2. B.I'. Ilaiikec. lunaktuueckue Matepuaisl 1o ¢pusuke. Mockpa. M31aTebCcTBO «APKTHY.
2020r.

3. A.IL. PeivMkeBuy, I1.A. PeimkeBuu. CoopHUK 337124 1o pusuke. Mocksa. «IIpocBemienue.
2019r.

4. T".H. CrenanoBa. CoopHuk 3aaa4 no ¢pusuke. Mocksa. «IIpocsemenuey. 2012r. YyeOno-
TPEHUPOBOUYHBIE MaTEpUaIbl AJi MOAroToBKM yuyauuxcsa EI'D gusuka «MHTeIeKTHEHTPY.
2019r.

5. MockaneB A.H. I'otoBumcs k EI'D. ®usuka. Mocksa. «J/Ipoda» 2018r.

6. A.E. Mapon, E.A. Mapon. KouTtponbsHsie paboTs! o ¢pusuke. 10-11 xnaccel. Mockaa.
«IIpocsemenuey. 2014r. B.I1. lleBnos. Temarnuueckuit KOHTPOIb 1O PU3KKE B IMIKOJIE IS 7-
11 xnaccoB. Pocros-na/lony. «®enukcey». 2018r.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/

https://lesson.edu.ru/

http://school-collection.edu.ru/catalog/

http://www.fizika.ru

http://fiz.1september.ru
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https://Ibz.ru/metodist/iumk/physics/e-r.php

KonTtposibHas pa6orta 1 «k Kunematuka. /[unamuka. 3akoHbI COXpaHEHUs B
MeXaHUKe»

BapuaHT 1

1. JIbDKHWUK CMYCKAETCs C ropbl C Ha4asbHOM CKOPOCTb0 6M/C U yckopeHueMm 0,5
M/c2. KakoBa AnMHa ropbl, €C/IU CMYCK C Heé npoaoskancs 12c?

2. [OBa kopabnsa maccon 500 000 T KaxAblh CTOAT Ha penge Ha paccTosiHum 1
KM. Apyr oT Apyra. KakoBa cuia MpUTSXEHUS Mexay HUMK?

3. Myna maccon 10 r neTuT co ckopocTbio 600 M/c, NnonagaeT B NoABELIEHHbIN Ha
BepéBKe aepeBsiHHbIN 6pycok maccon 10 Kr v 3acCTpeBaeT B HEM.

Hantn: A. IMNynbC Nyam n KUHETUYECKYH SHEPTUO NY/N.
B. HaiTn ckopoCTb, NONYYEHHYIO 6pyCKOM.
C. Ha kakyto BbICOTY nogHMMeTCcs 6pyCcoK, nocne nonagaHus B Hero nysau.

BapuaHT 2

1. lMpwn Kakom CKOPOCTM CaMONET MOXET NPU3EMINTLCS Ha NOCaA04YHON nosoce
aspoapoma ganHon 800M npu TOPMOXEHUU C YCKOpEHUEM 5M/c?

2. Macca 3emnu 6,0:102*kr, macca JlyHbl 7,3:10%2 Kr, pacCTosiHUE Mexay UX LeHTpa
Mn 384000kM. OnpepenuTb CUy TAFOTEHUSA Mexay 3eMnen n JIyHOWn.

3. lMnoBeu Maccon 60Kr, CNpbIrHYB C NSATUMETPOBOM BbIWKW, MOrPy3nCa B BOAY Ha
rnybuny 2 M.

Haritn: A. TIoONHY0 MeXaHMYecKyt SHEpPruio naoBLUa Ha BbicoTe 5 M U 3 M Haf
YPOBHEM BOAbI.

B. CKOpOCTb naoBUa nepea norpy>XeHnMem B Boay wm BpeEMA ABUXEHUA B
BOAE.

C. PaboTy cun conpoTmnBieHns B BOAE.

KoHTposbHasi pa6oTa 2 110 TeMe «MouiekyJisipHas puzuka. OCHOBbI

TEPMOJINHAMUKHN

BapunaHr 1.
Yactb A



1. YTo aBnsaeTcsa Hanbonee HarnNs4HbIM OMbITHBIM NOATBEPXKAEHNEM CYLLECTBOBaHUSA
aToMoB M Moniekyn? A) anddysmsa; b) HabnoaeHne ¢ NOMOLLbIO ONTUYECKOro
MUKpockona; B) kannga Mmacna pactekaeTcs No NOBEPXHOCTU BOAbI.

2. Kak u3MeHuTCSa aaBrieHne naeanbHOro rasa npu yBenmyeHum ero KoHUeHTpauum
B 2 paza?

A) yBennuutca B 2 pasa; b) ymMeHbwmnTCA B 2 pasa; B) He nameHuTcs.

3. B cocyne Haxoamnacb HeKoTOpas Macca naeanbHoro rasa. O6bbem rasa
yBennymnm B 3 pasa, a abContoTHYO TeMnepaTypy rasa yMeHblWWIn B 3 pasa.
BoibepuTe BepHOe yTBepXAeHMe.

A) naBneHue rasa He naMeHWNocb; b) aasneHue rasa yesenmumnocob B 3 pasa; B)
AaBfeHue ra3a yMeHbLnIochb B 9 pas.

4. Mpw oCyLLeCTBAEHNN KAaKOro n3onpoLecca yMeHbllueHne abCconoTHOM
TeMmnepaTypbl naeanbHOro rasa B 2 pa3a NpuBoAUT K YMeHblUeHno obbema rasa B 2
pa3a?

A) nsoxopHoro; b) nszobapHoro; B) nsotrepmmnyeckoro.

5. BblpasuTe B rpaagycax Llenbcusa 3HauveHue Temnepatypbl : 50 K.

6. C ra3oM BbIMOSIHAOT yYKa3aHHble HUXXe npoueccol . [Mpn Kakux npoueccax pabota
rasa paBHa Hyn? A) nsobapHom HarpeBaHuun; b) N30XOpHOM oxnaxaeHun; B)
N30TEPMUYECKOM CXaTUM.

7. Kak Ha3bIiBaeTCcsa u3onpouecc, ANns KOTOporo nepBbii 3aKOH TEpPMOANHAMUKMU
nMmeeT BUA:

A+ Q = 0? A)nsoxopHbin ; B)nsotepmnyeckuin ; B)usobapHolin.

8. MNMpun n3obapHoM pacwmpeHun rasa boina cosepweHa pabora 600 k. Ha ckonbko
NM3MeHUNCS 06bEM rasa, ecnu aasneHue rasa 6oi1o 4 x 10°Ma?

Yacte B

9. A30T Maccoi 280 r HarpeT nNpu NOCTOSAHHOM AaBfeHun Ha 100°C. OnpeaenuTb
paboTy pacwmpeHus.

10. KN4 tennosoro asuratens 40 °/q. Ma3 nonyuun ot Harpesatens 5 k) TennoTbl.
KakoBa paboTa raza? Kakoe KonnM4ecTBO TenaoTbl OTAAHO XONO0AUNbHUKY?

11. A6ConoTHYIO TeMnepaTypy AaHHON MacChbl naeanbHOro rasa yasouwnn. Kak npwu
3TOM U3MEHSETCS NJIOTHOCTb ra3a, ec/in HarpeBaHuve Npomn3BoAUA0CE N306apHO?
Ob6ocHoBaTh.

BapuaHr 2.
YacTtb A

1. Yto aBnseTcsa Hanbonee HarNsAHbIM OMbITHbIM NOATBEPXAEHNEM CYLLECTBOBAHUS
B3aMMOAENCTBUSA MexXAy MoneKkynamMn? A) BOSHUKHOBEHME CU YNPYroCT Npu
aedopmauun ten; b) anddysnsa; B)6poyHOBCKOE ABUXEHME.

2. KaKk U3MEeHUTCHA KMHEeTMYeCcKas SHeprusa ABMXeHUs aTOMOB naeanbHOro rasa, npu
yBenmyeHun ero TemnepaTypbl B 3 pa3a? A) He naMmeHutcs; b) ysennuntca B 3
pasa; B) yBenunuutcsa B 9 pas.

3. B cocyne Haxoamnacb HEKOTOpas Macca naeanbHoro rasa. [laBneHuve rasa
yBenmumnm B 2 pasa, a abconoTHyo TeMnepaTypy yMeHbLWMAM B 2 pa3a. Boibepute
BEepHoe yTBepXaeHue.

A)obbeM rasa He usmeHuncs; b) obvem rasa ysennumncsa B 4 pasa; B) o6bem rasa
yMeHbLunica B 4 pasa.



4. Mpun oCyLWecTBIEHNUM KaKoro nsonpouecca ysennyeHuve obbemMa naeanbHOro rasa
B 2 pasa NpMBOAUT K YMEHbLUEHWIO AaBfeHnsa B 2 pasa? A) nsotepmuyeckoro; b)
NM30XopHoro; B)musobapHoro.
5. Bbipa3ute B KenlbBUHAX 3HavyeHne temnepaTtypsbl : -27°C.
6. Ma3 n3otepMmmyeckn pacmpsetcs. Boibepute BepHOe yTBEpPXAEHME.
A)BHYTpEHHSAS 3Hepruda rasa yesenunumsaetcs; b)aasneHne rasa yBenmyumBaeTcs;
B)paboTa rasa nonoxuTtesnbHa.
7. Kak HasbIlBaeTcsa usonpouecc, 418 KOTOpPOro nepBbiv 3aKOH TEPMOANHAMUKUN
nmeeT BUA:

U = Q ? A)nu3oxopHbin; B) nsotepmmueckumin ; B)nsobapHbii.
8. B npouecce nsobapHoro pacwmpeHus rasa bboina copepweHa pabota 400 Ox.
MNpy KakoM AaBfieHUM coBepLuasics npouecc, ecnm ero o6vem nameHuncs c 0,3 M3 go
0,6 mM3?
Yactb B
9. Ha CcKONbKO M3MeHuacb BHYTPEHHASA aHeprus yrinekucnoro rasa (CO2y maccon
450 r, ecnu ero Temnepartypy ysennuunam Ha 50 °C?
10. TeMnepaTypa HarpeBaTens TenioBoin MawuHbl 150°C, a xonoamnbHuka 25°C.
MawwuHa nonyunna ot HarpesaTtensa 40 k[x TennoTbl. Kak Benuka paboTa,
npounsseaeHHas MaWwnHOM?
11. A6contoTHYO TeMnepaTypy AAaHHOM Maccbl uAaeanbHOro rasa yasownn. Kak npwu
3TOM MeHsNacb MNJOTHOCTb rasa, ec/i HarpeBaHue Npom3BoANIIOCb U30XOPHO?
O6ocHoBaTh.

KoHTpoJibHast pa6oTa 3 Nno Teme « JIeKTPOCTATHKA. 3AKOHBI MOCTOSIHHOT0 TOKA)

1. K BoasitHOM Kanne, UMeLWwen anekTpuyeckmn 3apsaa +3e, npmcoeanHmnnachb Kanns
C 3apsaaoM +4e. Kaknm ctan anekTpuyeckuin 3apsa obbeanHeHHOW Kanau?

1. +e 2. +7e 3.-e 4.-7e

2. [1Ba HENOABWMXKHbIX TOYEYHbIX 3apsada Haxo4ATCa Ha pacCTodaHumM 1 M apyr oT
apyra. Kak Hy>XHO U3MEHUTb 3TO pacCTosiHME, YTobbl CMNa B3aMMOAENCTBUS MeXAY
3apsiAaMn ymeHblumnach B 4 pasa?

1. YBennuntb Ha 0,5 M 2. YBennuuntb Ha 1 M

3. YBenuuunTb Ha 2 M 4. YBeNnmunTb Ha 4 M

3. Kakasa dm3nyeckas BenmumHa onpenensiercs oTHOWEHMEM CUJlbl, C KOTOPOM
AENCTBYET 3/1IeKTpUYECcKoe nosie Ha 3/1eKTpUYeCcKni 3aps, K 3Ha4YeHUto 3Toro
3apsaga?

1. MoTeHUManbHasa SHEPrnus 3NeKTPMYECKOro rnons

2. HanpsXeHHOCTb 3/1eKTPUYECKOro noss

3. DneKTpuyeckoe HanpsaxeHue

4. DNeKTpoeMKOCTb

4. DneKTpuyeckun 3apsg Ha o4HOM NnacTuHe KoHaeHcaTtopa + 2 Kn, Ha apyron - 2
Kn, HanpsxeHne Mexay nnactmHamu pasHo 5000 B. Hantu emkoctb M O.

5. Kakune cywecTByroT Knaccmdmkaumm KOHAEHCAaTOPOB?

Bbibepute HECKO/IbKO M3 5 BapmnaHTOB oTBETA:

1) no TMnNy gmanekTpuka 2) No Ha3HA4YeHUIo 3) NO MeCTy UCMOJIb30BaHUS

4) no dopme 0bknanok 5) no pasmepy obknagok



6. B HekoTOpbIX BUAax knaBnaTyp MCMNOMb3YOTCA KOHAEHCATOPbI
ONS perncTpaumm HaxxaTus Ha Knasuuly.

[lns 3TOro ncnosnb3yeTcs cnepytole CBOMCTBO KOHAEHCATopa
Bbibepute oauH n3 4 BapnaHTOB OTBETA:

1) M3MeHeHne EMKOCTM NpU U3MEHEHUN MAowWaan ob6Knaaok

2) CnocobHOCTb 6bICTPON pa3psaaku

3) U3MeHeHne EMKOCTU NMPU N3MEHEHUN PACCTOSHUSA MEXAY
obknaakamm

4) Hannumne gnanektpuka mexay obknaakamm

7. C noMOLWbIO TPEX PE3NUCTOPOB C conpoTmBaeHneM 6 OM KaxAblh MOXXHO NONYYUTb
MWHMMaJIbHOE COMNpPOTUB/IEHNE, PaBHOeE:

1.0,50M2.20M3.30M4. 6 OM

8. Mo uenn, cocrosiwen n3 nocnenoBaTeslbHO COeANHEHHbIX pe3ncTopoB Ri= 2 KOM
n Ry = 4 KOM, npoTekaeT NocTossHHbIN ToK I = 100 MA. Kakoe KOAIM4eCcTBO TernoThbl
BblAE/INTCA Ha 3TOM y4yacTKe 3a Bpems t= 1 MuUH?

1. 60 kOx 2. 3,6 kx 3. 360 Ax 4. 60 [Ox

9. MNMocne 3aMblKaHMA 3/1eKTPUYECKON Lernn pasHOoCTb NOTEHUMANO0B Ha 3a)XXnMax
6aTtapeun okasanacb pasHou 18 B. YeMy paBHO BHYTpeHHee COnpoTUBEHME
6atapeun, ecnu 3/[C 6atapeun coctasnset 30 B, a conpoTMBfieHMe BHELIHEN uenu 6
Oom?

1.0,50mM2.20M3.30M4.40mM

10. YcTaHoBUTe CcOOTBETCTBME MexAay npmbopamu n pusmyecknmMmn sennynHamm. K
KaXk4aor no3nummn nepsoro cronbua noabepmte COOTBETCTBYOLLYIO MO3MLNIO BTOPOIro
M 3anuwunTte B Tabnuuy BbibpaHHble LUMdPbI N04 COOTBETCTBYHOWMMN ByKBaMU.
LUndpbl B oTBETE MOryT NOBTOPSATHCS.

Mpunbop dunsnyeckasa BennymHa
A. 3n1eKTpoMeTp 1. cuna Toka
B. amnepmeTtp 2. MOLLHOCTb 3JIEKTPUYECKOr0o TOKa
B. BosibTMETP 3. aNeKTpu4ecKkun 3apsag
4. HanpsXxeHue
5. anekTpunyeckoe conpoTmMBneHnE
OTBer:
A 5) B

11. Kakoe 13 ykasaHHbIX COOTHOLIEHMN 3annucaHo BEPHO?
1.1vB = 1000B 2. 1 mB = 0,001 B 3.1 mkB = 0,001 B4.1 kB = 0,001 B

12. BonbTMeTp € 601bWMM BHYTPEHHMM CONPOTMBNEHMEM BKJ/IIOYEH B LieNb TaK, KakK
MoKasaHoO Ha puUcyHkKe. Kakoe HanpshXeHue nokasbiBaeTBO/IbTMETPNpPU
pPa3oOMKHYTOMK/KOYE?



1)6,8B2)6B3)52B4)0

&=6B ,| r=0,80m
|

13. Ha pucyHke nsobpaxeH dparMeHT 3/1eKTPUYECKOMN Lenn. YUnTbiBas nokasaHus
NnpnbopoB (CM. BbIHOCKM), paccymTanTe MOLHOCTb
TOKAHape3nCTOPeCTOUYHOCTLIOA0AECATbIX.

0,1B72)1,1BT

3)2,0BT14) 12,7 BT

14. Ha pucyHke n3obpa)eH y4yacTok anekTpuyeckon uenn. ConpoTUBIEHNE Kaxaoro n3
pe3ncTopoB paBHO R. KaknM 6yaeT conpoTuBeHneyyacTkauenum,eCcamkitouK3aMKHYTb?
1)3R2)2R3)1/3R4)0

g

o B
— s

g
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15. YcTaHOBUTE COOTBETCTBUE:

A) DneKTpUYeCcKnii TOK B pacTBope NoBapeHHOM 1) TONbKO 3NEKTPOHbI
conu 6ynyT co3nasaTb... 2) TONbKO MOJIOXUTENbHbIE MOHbI



B) DnekTpuyeckuit TOK B MeTannax cosfaercs ... 3) TO/IbKO OTpULATENbHbIE NOHbI
4) 3neKTPOHbI, MNOJTIOXUTENbHbIE U
oTpULATENbHbIE UOHBbI
5) NONOXMUTENbHbIE U OTPULATENbHbIE
NOHBI






