


IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
o0Opa3oBaTeNIbHOM ITporpaMMel, ripeactaBieHHbIX B DT'OC COO, a Takxke ¢ yuéToM denepaibHON
paboueii mporpaMMBbl BOCIIUTAHHS U KOHIEMIIMHY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
oOpa3oBaTesbHbIe TIPOTPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpedoBanusM PI'OC COO k miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbBIE 1M U3y4yeHUs: (QU3UKH Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMs, IIAHUpPYEMbIE
pe3yNbTaThl OCBOCHUS Kypca GU3NKH: TUYHOCTHBIE, METAIlpeIMETHBIE, IPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE Pe3yabTaThl [0 rojiaM O0yUeHus;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3UKA — CHCTEMOOOPA3YIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAHUHN ONpeIelIIeT XapaKTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTUN
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaliOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJa B GOpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI MUpa 0O0ydaromuxcs, B (GopMuUpOBaHHE YMEHHUIl MPUMEHSTH
Hay4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOpbIE MOKHO PacCMaTPHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnogaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHIuana pu3nyeckon HayKu, OCMBICIICHHE CBA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.




Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3sBUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeIHero oO0Imero oOpa3oBaHUs
ABIISIIOTCS  u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, TPAHUIAX MPUMEHHUMOCTH TEOPHUH, IS OMHCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO- IS TETFHOCTHBIN MOJIX0 B Kypce (PU3UKH pean3yeTcs MPekae BCero 3a CuéT
OpraHM3aly 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO WCHOJH30BAHME CHUCTEMBI (PPOHTAITBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
abopaTOpPHBIX PpabOT, KOTOphIE B TporpaMme Mo ¢u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX padoT. BrineneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJIMMBIX JJISi KOHTPOJS W OIIEHKH, OCYIIECTBIICTCS YyJaCTHUKAaMHU 00pa30BaTEIbHOTO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaOuHeTta Qusuku. [Ipu 3Tom
o0ecrieunBaeTcsl OBJIAJCHHE OOYJYAIOMIMMHUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIIE/IOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TPOBEpKE
MIPEUTOKEHHBIX THUIIOTE3.

Bonbmoe BHUMaHuE yAeNseTcs PENICHHIO Pacu€THBIX W Ka4eCTBEHHBIX 3amad. [Ipu sTom
IUTSL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIFOIINE TPUMEHATh U3y4EHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca,
TaKk W MHTErpUpYysd 3HaHUSA U3 Pa3HbIX pa3fenoB. [[ns KauecTBEHHBIX 3alad MPHOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (U3MYECKON MOIENH Uil CHTyallud IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecreueHno yueOHOTro Tpoiiecca 0a30BbIi ypoBEHb Kypca (DU3UKH Ha YPOBHE CPEHETO OOIIEeTo
o0pa3oBaHUs JODKEH M3YydaThCsl B YCIOBUSAX MPEIMETHOrO KaOuHeTa (PU3MKU WM B YCIOBHSIX
MHTErPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTeCTBEHHO-HAY4YHOIo LWKIa. B kabuHere Qusuku
JOJKHO OBITh HeoOxoauMmoe J1abopaTopHOe OOOpYyJOBaHHE Ui BBINOJIHEHHS] yKa3aHHBIX B
IporpaMme no (PU3NKe YUeHUYECKUX IPAKTUUECKUX paboT U IEMOHCTPAIIHIOHHOE 000PYyIOBaHHE.

JlemoHcTpamoHHOe o0OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00OecrnedynBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopymoBaHuE ISl YYCHHUECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIaDOpaTOpHOTO 000pyNOBaHMS JIOJDKHBI OBITH
MOCTPOECHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W HU(POBBIX MpUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYalOUIUXCS K HAayyYHOMY H3YYEHUIO

MIPUPO/IbI, Pa3BUTHE UX UHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;




pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HAaHUSA U (HopMUpOBaHHE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(bopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa W3Y4eHHUs OCHOB CTPOCHHUS
MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHHI OOBSCHATH SBJICHHUS C UCIIOJIBb30BaHIUEM (DPU3NYECCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopmMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH Ui Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3TuUX Iedell oOecrieunBaeTcs pPEIICHHEeM CIeIYIONUX 3aJad B IIPOIecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpelHEero o0mero oOpa3oBaHus:

pHOOpeTeHNe CUCTEMBI 3HAHUM 00 oOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3HUKY, dIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

¢bopMHUpOBaHME YMEHUN TPUMEHATh TEOPETUYECKHE 3HaHWUSI Ui OOBSCHEHUS
¢u3znueckux SBICHUM B TpUpOJe W JUIA TNPUHATHS NPAKTUYECKUX PpELIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pEeUICHMs] pa3jIMuYHBIX 3a/Jad C SBHO 33JaHHON (Qu3nueckoi
MOJENbI0, 33/1a4, I0JIpa3yMEBAOIIUX CAMOCTOSATEIbHOE CO3JaHie PU3NYECKOM MOIeNH,
aJICKBaTHOM YCJIIOBHUSIM 3a/1a4U;

MMOHMMaHHe (U3NYECKUX OCHOB M NPHUHLMUIIOB JEWCTBUSI TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKUX MMPOLECCOB, UX BIUSIHUS Ha OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHUSI U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HMHQOpPMAIMH,  ONpeAeseHUs
JOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usnku (6a30BbIi YpOBEHb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
otBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipennaraemslii B mporpamme no pusuke rnepedeHs J1a00paTopHbIX U MPAKTHUECKUX paboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YUYHMTEIb J€JaeT BBIOOp MPOBEACHUS JTabOpaTOPHBIX padoT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.




COJEPKAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (U3NYECKUX sSBICHUNA u TpolieccoB. Hayunsie runorte3sl. Ousnyeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HYECKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, UX MPOEKIIMU HA OCH CHUCTeMBI KoopauHaT. ClIoKeHUe TepeMeieHui u
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe maienre. Y CKopeHrue cBOOOTHOTO TaCHUSI.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepuoa u yactora
oOpartenus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuueckue ycTpoucTBa U IPAKTUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LIETIHbIE U PEMEHHBIE MTEpEAAUN.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIEICHHS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXKY MYTSIMU, IPOHIEHHBIMH TEJIOM 3a IOCJIEI0BATENbHbBIE
paBHbIE MPOMEKYTKM BPEMEHM IPU PABHOYCKOPEHHOM ABMKEHUU C HAYaJIbHON CKOPOCTHIO,

PaBHOU HYIIIO.
N3yuenune nBUKEHUS IIAPUKA B BA3KOM KHIKOCTH.
N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa




[Ipunnun otHocutensHOcTH [anwies. [lepssiii 3akoH HeroToHa. MIHEpLIHanbHbIe CUCTEMBI
OTCYETA.

Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona st
MaTtepuanbHOM TOUKHU. Tperunii 3akoH HproTOHA 1511 MaTepUaibHbIX TOYEK.

3akoH BceMupHOro Tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CkoJibkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKOJIBXKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna cOmpoTUBICHHS TPU
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpanieHus. [limeqo cuitbl. Y citoBUsl paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHWE: TMOAMIUITHUKY, IBHKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMO/ICCTBYIOIINX TEJT.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT JehopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM MOAbEME U TTaJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBust paBHOBecUd TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MNPYKUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTEpHANIbHBIX TOYeK. VIMITyIbC CHUJIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIEI.

Kunernueckass sHeprus maTepuanbHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmanpHas sueprus. [loTeHuuansHas 3Heprust yupyro aeopMupOBaHHOM MPYKUHBL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnManpHble W HEMOTEHIUANbHbIE CHIIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUU.

Ypyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpONCTBA U INPAKTUUECKOE NPUMEHEHHE: BOJOMET, KOIEpP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.




[lepexoa MOTEHIMATLHOW YHEPTUU B KHHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasATHUKOB.

UccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXAaHMYECKOW SHEpPruM Tejla Ha
IIPUMEPE PACTSHKEHUS PE3UHOBOTO JKI'YTa.

Pa3nes 3. Moaeky/sipaasi puznka u TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUU U X ONBITHOE 000CHOBaHHUE.
Bbpoynosckoe neuxkenue. uddysus. Xapakrep ABUKEHHS U B3aUMOAEHCTBUS YaCcTHUIL BEIIECTBA.
Monenu cTpoeHus ra3oB, JKUJIKOCTEHN U TBEPABIX TNl U 00bSICHEHNE CBONCTB BEIlIECTBA HA OCHOBE
3THX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinHas ABorajpo.

TemmoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temneparyp Llenscus.

Mopnens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUYECKONH TEOPHH
uaeanpHOro rasza. AOCOJNIIOTHas TeMmIeparypa Kak Mepa cpelHel KHHETHMYeCKOW >SHepruu
TEIUIOBOTO ABWKEHUS yacTull rasa. [llkana remnepatyp KenbBrHa. ['a30BbIe 3aKOHBI. Y paBHEHHUE
MenneneeBa—Kmaneitpona. 3akon Jlanprona. M3ompoieccsl B UICATBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYeCTBOM BemlecTBa. ['paduyeckoe mnpeacTaBieHHE M30MPOIIECCOB: M30TEpMa, H30X0pa,
n3o0bapa.

Texaudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJEKYI
OPraHN4YeCKUX COCTMHEHUH.

OmnbITel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHUS UICATIBHOIO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid oO0bEma
KOMHAaThI, JABJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXy apaMeTpaMU COCTOSTHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHusi. KonnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJCAIBHOTO Ta3a. Bupl Temonepenayn: TEMJIONPOBOIHOCTD, KOHBEKIUS, U3IyYECHUE. Y IeTbHAast
TEII0EMKOCTB BellecTBa. KomMuecTBO TEMIOThl IPU TEIUIONEPEIaye.

[Tonstue 06 anmabatHOM mpouecce. IlepBblit 3akoH TepMmoaMHaMHKH. IIpumeHeHue
NIEPBOTo 3aKOHA TEPMOJIMHAMUKH K M3ompoLeccaM. I'paduyeckast uHTepriperaus padboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMoCTh MpoLeccoB B IPUPOJE.

TennoBbie MamuHbL. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanust SHEPTUU B
TeroBbIX MamuHax. Koadduuuent nonesnoro neiicrsus reroBoit mamuusl. L{ukn Kapho u ero
KOA(QQUIIMEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUYECKUE MPOOIEMbI TEMIOIHEPTETUKH.




TexHuueckne ycTpoiicTBa W IPAaKTHUYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
Cropanusi, OITOBOM XOJOIMIBHUK, KOHIHIIMOHED.

Jlemoncmpayuu

V3MeneHne BHYTpEHHEH SHEPIMM Tela IMPH COBEPUICHUH pPaOOTHI: BBUIET MPOOKU U3
OYTBUIKH TI0J] AEHCTBUEM CKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JJIATyHHOU TPYOKe IMyTEM TpEeHUs
(BUIEOAEMOHCTpALTHS).

W3menenne BHyTpeHHEN aHepruu (TemrepaTypbl) Teja pu TeIonepeaaye.

OmnbIT 1o aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecamnvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanue u kouaeHcaus. Mcnapenue u kunenue. AOGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO31ayxa. HacklmeHHbIN map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpuctannmuyeckue u amopdHbIe Tena. AHU30TPOTIUS CBOMCTB KPHUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHblE Marepuanbl. [lmaBneHne W Kpucraumsanus. Y IeiabHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuyeckne ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHHUE: TUIPOMETp U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHUSI COBPEMEHHBIX MaTepraioB, B TOM YHCIIe HAHOMAaTepUasoB,
Y HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmonenue HarpeBaHus U MJIaBiIeHHs KPUCTAILTMUYECKOTO BELIECTBA.

JleMoHCTpanys KpucTauioB.

Yuenuueckuii sxcnepumenm, nrabopamopHule padomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. dnekmpocmamuka

DnekTpu3aiusa Tel. OJeKTpudyeckuil 3apsan. JlBa Buaa SIEKTPUYECKUX 3apsJIOB.
[IpoBOAHMKH, AUBIEKTPUKHU U HOJYIIPOBOJHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOT O 3aps/ia.

B3aumopeiicteue  3apsipoB.  3akoH  Kymona. TodeuHbll  3iIeKTpUYECKHM  3apsi.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnonis. [lpuHnun cynepno3unuu
JNEKTPUUYECKUX NoJIEN. JIMHUN HaNpsLKEHHOCTU IIEKTPUUYECKOTO TOJIS.

PaGora cun sanekrpocrarnyeckoro noms. [lorennuan. Paznocts notennuanos. [IpoBogauku
U IUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM T0JIE. J{MdneKkTpruieckas MpOHUIAEMOCTb.

OnektpoéMKkocTh. KoHzaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue yCTpOWCTBA U IMPAKTUYECKOE IMPUMEHEHME: DIIEKTPOCKOIL, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATIHHBIN
amnmnapar, CTpyWHBIN IIPUHTED.




Jlemoncmpayuu

YeTpoCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JI€ 3aPSHKCHHBIX TEl.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM TOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

JInIIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD IEKTPOEMKOCTH TIIIOCKOTO KOHJIEHCATOPA OT TUIOIIAAH TIJIACTHUH, PACCTOSTHUS
MEXIy HUMH M TUSJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apssKeHHOTO KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosannwtii anekmpuueckuii mok. Toku 6 paznuunsix cpedoax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. MICTOUHUKM TOKa.
Cuna Toxka. [IocTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [i71s1 ydacTka LEnH.

DNeKTpUYECKOe COTPOTHUBJICHHUE. VYnenbHOE COTIPOTUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COSTUHEHHUE TPOBOTHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIAs CHJIAa M BHYTPEHHEE COMTPOTUBIICHHE MCTOYHHUKA TOKa. 3akoH Oma Jist
MOJTHOM (3aMKHYTOM) deKTpruieckoi nenu. KopoTkoe 3amMpIkaHue.

DNEeKTpOHHAs MPOBOUMOCTD TBEPBIX METAJUIOB. 3aBUCHUMOCTb COITPOTUBIICHUS METAJIJIOB
oT Temneparypbl. CBepXIpOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBEHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE MPHUOOPHI.

ONEeKTpUYECKU TOK B PAcTBOPAX M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJIUTUYECKAS
JUCCOLMalUs. DIEKTPOJIN3.

DIIeKTpUYECKHI TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSATENIbHBINA pa3psa. MosHusl.
[Tna3ma.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: AMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKUA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTHUBIICHUS, BAKyyMHBIA  JUOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMenanHoe coeIMHEHUE POBOJHUKOB.

[Ipsimoe m3MepeHue 3neKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHE TallbBAHHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAUMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTh AUO/IA.




Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

W3yueHne cMeImanHOro COeJMHEHUS PE3UCTOPOB.

W3mepenune 31eKTpOoABMKYILEH CHITBI HICTOYHHUKA TOKA M €r0 BHYTPEHHETO COTPOTUBIICHHUS.

Habmonenue anexrponusa.

Me:knpeaMeTHbIe CBS3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS ¢ y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, Teopus, HaOIroIeHHeE,
HKCTIEPUMEHT, MOJICTTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTEMBI ypaBHEHUH, THHEHas GyHKIuUs, mapaboia, rurnepbora,
uX rpadukn u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOKIECTBO, BEKTOPHI M WX IPOEKIWH HAa OCH KOOPIWHAT,
CII0’)KEHUE BEKTOPOB.

buonocusn: mexanudeckoe NBIWKEHUE B KUBOU npupoze, muddysus, ocMoc, Terioo0OMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEauH, TEIJIOBOE PABHOBECHE), dJICKTPUIECKUE SBICHUS B
YKUBOU TIPUPOJIE.

Xumusi: TUCKpETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEI, JKUAKOCTEH M Ta30B, JJIEKTPHUYCCKUE
CBOWCTBA METAJIOB, DJICKTPOJUTHIECKAS TUCCOLIUAIINS, TaThbBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe IBUKEHUH C MCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHMKE, TOJIIMITHUKH, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4YE€HUSI COBPEMEHHBIX MAaTepPHalIOB, B TOM YHUCIIE
HAaHOMATEpPUAJIOB, W  HAHOTEXHOJIOTHH,  DJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TaIbBAHUKA.

11 KJIACC

Pa3znea 4. DuekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

ITocrostHHble MarHuTHl. B3aummojeilcTBUE NOCTOSHHBIX MarHUTOB. MarHutHoe MoJie.
Bekrop MaruuTHON nHAyKIMU. [IpyHIMT cynepno3uuyuyn MarHUTHBIX NoJiei. JIMHUM MarHuTHOM
uHAYKIMK. KapTrHa JIMHUM MarHUTHOM MHYKIIUH TOJIs IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJie MPOBOJAHMKA ¢ TOKOM. KapTuHa jaMHMM MHIYKIMM MAarHUTHOTO MOJIA
JUINHHOTO NPSIMOTO NMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmopelicTBre NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ Moxynb W HampasieHue. J[BIKEHHE 3apsyKEHHOM YacTULBl B
OJTHOPOJJHOM MarHUTHOM moJjie. PaboTa cuiel Jlopenna.

SIBneHne dIEKTpOMarHWTHOW WHAYKIUH. [lOTOK BekTOpa MarHMTHOM MHIYKIHH.
DNEeKTpOABMKYIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON nHaykuu dapanes.
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BuxpeBoe anekrpuueckoe Imose. OIEKTPOABMKYILAs CHUAa MHAYKIUU B IPOBOJHMKE,
JBUKYIIEMCS ITIOCTYNATENIbHO B OJTHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NunykTuBHOCTD. SIBJICHUE CAMOMHAYKIIMH. DICKTPOIBIKYILAS CUJIa CAMOUHTYKITUH.

DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoilcTBa W MPaKTUYECKOE IPUMEHEHHUE: IOCTOSSHHbIE MAarHuThl,
AJIEKTPOMArHUTBI, AEKTPOABUraTENb, YCKOPUTEIN JIEMEHTAPHbIX YacTULl, MHAYKIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOTO IIy4Ka MAarHUTHBIM TIOJIEM.

JIMHUYM UHIYKIMY MarHUTHOTO TOJISL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

[HevictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABIKYILEH CHIIBI MHAYKLIHUU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHNE CAaMOMHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO MOJI KaTYyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sBIIEHUS 3J€KTPOMArHUTHOM MHIYKIIMH.

Pa3pgen 5. Kore6anust 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMacHUMHblE KONEOAHUA

KonebatenpHas cucrema. CBOOOIHBIE MeEXaHHMYECKHE KoJsieOaHUsA. [ apMoHHMUYecKHe
kosebanus. Ilepwon, dvacrora, ammumtyna W ¢asza kojebanwit. [IpyKWHHBIH MasSTHUK.
MareMaTuueckuii MasTHUK. Y paBHEHHUE TapMOHUYECKHX Kosiebanuid. [IpeBpaienne s3Hepruu npu
rapMOHHYECKUX KOJICOAHUSX.

Konebatenpubiii kOHTYp. CBOOOJHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KoJeOaTebHOM KOHType. AHAJOTUs MEXIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHLHOM KOJeOaTelIbHOM
KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojieOaHUSX. BBIHYKIEHHbIE MEXaHHUECKHE KOJIeOaHMUs.
Pe3onanc. BeiHykIeHHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennsbiii Tok. CUHYCOUANBHBIN MMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYIHOE U JEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUSL.

Tpanchopmarop. IIpousBonacTBo, mepenada U MOTpeOICHHE DIEKTPUUECKONH IHEPIHH.
DKOJIOTMYECKME PHUCKU TP TPOU3BOACTBE 3ieKTpodHepruu. KynbTypa wHcnosib3oBaHus
AJIEKTPOIHEPIUHU B MIOBCEAHEBHOM )KU3HH.

TexHuueckre YCTpPOMCTBA M NPAKTUUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
FE€HepaTop NEPEMEHHOIO TOKA, JIMHUM JIEKTPOIEpe1ay.

Jlemoncmpayuu

11



UccnenoBanue mapaMeTpoB KoJieOaTeIbHOM CUCTEMBI (TPYKUHHBIN WM MaTeMaTHUYEeCKUI
MasITHUK).

Habmoienue 3aTyxaromux KoaeOaHui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

HaGnronenue pesonanca.

CBOOOTHBIC IEKTPOMArHUTHBIE KOJICOAHHUS.

OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHS OT BPEMEHM)  JUIS
AJIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc npu mocnegoBaTeIbHOM COSIUHEHUH PE3UCTOpa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUN SIEKTPOTIepEIaun.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJ€OaHU Tpy3a HAa HUTH OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMH M3 TMOCIEAOBATEIBHO COEAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JIHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. CkopocTh pacmpocTpaHeHUs
U JuHa BOJHBL [lomepeuHble W TpOMOJbHBIE BOJHBL. MHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHbIE BOJIHBL. YCJIOBHUS M3JIY4EHHUsS DJIEKTPOMATrHUTHBIX BOJH. B3anMuas
opueHTanus Bektopos E, B, V B anexkTpoMmarautHoit BosHe. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHWe, MpeJoMJIeHHe, noispuzauus, Audpakuus, uHTepepeHius. CKOpOCTb
ANEKTPOMAarHUTHBIX BOJIH.

[IIkaa 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEHHE 37€KTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[IpuHUHMIBI painOCBs3U U TeNEeBUACHUS. Paaronokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckne yCTpOWCTBa U NPAKTUYECKOE NMPUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHHKE W MEIMLHHE, pajap, paguoNpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJH.

Koneobmtomieecs Teno kak HICTOYHHK 3BYKa.

Habmronenue oTpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nuntepdepeHnu u qudpakiui MEXaHHUYECKUX BOJIH.

3BYKOBOHM pPE30HAHC.

Habmtonenue cBSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHAa C aMIUTUTYIOW M YacTOTOU
KoJieOaHuH.

HccnegoBanue  CBOWMCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, MPEIOMIICHHUE,
noJsisipu3anus, Audpakuus, HTepdepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpee.
JIyua cBera. ToYeUHBIN UCTOYHUK CBETA.
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Otpaxxenue cBera. 3akOHBI OTpakeHHs cBeTa. IlocTpoeHune n300pakeHHH B IJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3aKkOHBI MPEJIOMJICHHS CBeTa. AOCONIOTHBIA TOKa3aTelsb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHbli yros IOJIHOIO BHYTPEHHETO
OTpaXKECHHUS.

Hucnepcus ceeta. CiioxxHbli cocTaB Oeoro ceera. L{er.

CoOuparommue W paccewBaromue JHH3bL. ToHKass nmH3a. DOKYCHOE pACCTOSHUE U
ONITUYECKasi CHJIa TOHKOW JUH3BL. [locTpoenune n3o0pakeHHi B COOMPAIOIINX M PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas omntuka. WHrepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJII0/IEHUS] MAaKCUMYMOB M1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT JIBYX CHUH(A3HBIX
KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakumst cBera. [udpakuuonHas pemérka. YcinoBue HaOMIOAEHUSI TIIaBHBIX
MaKCHMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKINOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpolcTBa W MpaKTHYECKOE MPUMEHEHHE: OYKH, Jyna, (oToarmapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(paKIMOHHAS PEeIIETKa,
TIOJISIPOU .

Jlemoncmpayuu

[IpsimosiuHetHOE pacnpocTpaHeHue, OTpakKeHWe M mpejomiieHue cBera. OnTuyeckue
PUOOPHI.

[TosiHO€ BHYTpEHHEE oTpakeHue. Moaenb CBETOBOA.

HccnenoBanue cBONWCTB M300paykKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TeJIECKOTA.

Ha6mronenue narepdepeHiiny crera.

Ha6nronenue qudpaknum cBerta.

Habmronenue nucniepcun cBera.

[Tonyyenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue crekTpa ¢ TOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBoiCTB M300pakeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI cIeNUAJILHOM TEOPUHM OTHOCUTEIbHOCTH
['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTymarsl crnenualbHOM TEOpUHu
OTHOCHUTEIIbHOCTH: WHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, NIPUHIUI
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILIEHUE JTMHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsl TOKOSL.
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Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHeprun GOTOHA C €r0 YACTOTON. DHEPTHSI U UMITYIIbC
¢doToHa.
OtkpeiTne u wucciepaoBanue Goroddpdexra. Onbitet A. . CroneroBa. 3aKOHBI
dorosrddexra. Ypapuenue DitHmreitna aus potosrddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onbithl [1. H. Jlebenena.
XHWMHYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W MPAKTHUYECKOE NpUMEHEHHue: (oTorneMeHT, (OTOTaTUHK,
COJITHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3(h(PexT Ha yCTaHOBKE C IMHKOBOMU TJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopra nmo paccesuuro o -yactuil. [lmanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u norsouieHne GOTOHOB MpU MEPEX0je aroma ¢
OJIHOTO YPOBHSI SHEPTHUH Ha Ipyroil. Buasl cnektpoB. CeKTp ypOBHEN SHEPTUH aTOMA BOJOPOAA.
BonnHoBsIe cBOMcTBa yacTull. BosHel ne bpoitns. KoprnyckyasipHO-BOJIHOBOU Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHuyeckrue yCTpOICTBA M NPAKTHYECKOE TMPUMEHEHUE: CHEKTPAIbHBIM aHaIu3
(cmexTpockom), J1azep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopaa.
Onpenenenre JUIMHBI BOJHBI J1a3epa.
Habntonenue nuHeHyaThX CIEKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Hab6nronenue nuHeHvYaToro CrexkTpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTHI, I0KA3bIBAIOLINE CI0KHOCTh CTPOEHUS s/1pa. OTKPBITHE PaMOAKTUBHOCTH.
OmnsiTel Pesepdopna o onpeneneHuio coctaBa paaAuoakTUBHOTO u3inydeHus. ColicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTHU Ha >KUBBIE OPraHU3MBI.
OTtkpbiTHE POTOHA U HeHTpoHa. HykinoHnHas monens sipa ['eitsen6epra—Banenko. 3apsia
snapa. MaccoBoe uucno sapa. M3zoromnst.
Anbda-pacnaa. DNEKTPOHHBIA M MO3UTPOHHBIA Oera-pacman. ['amma-uznydenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBA3M HyKJIOHOB B sijipe. SnepHble cuitbl. JleekT Macchl sapa.
SnepHble peakuuu. Jlenenue U CUHTE3 SEP.
Snepubiii  peakrop. TepmosnepHblii cuHTe3. IlpoGiaeMbl M NEpCHEKTHBBI SAACPHOM
OHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI SIAEPHOMN SHEPIEeTUKH.
OnemeHTapHble YacTULBI. OTKPBITHE O3UTPOHA.
Metoabl HAOIIOEHHUS U PETUCTPALIUH SIE€MEHTAPHBIX YaCTHII.
®dyHnameHTaIbHbIE B3auMoecTBus. EAMHCTBO pu3ndeckoit KapTHHBI MHUpa.
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Texnuueckue ycTpoWcTBa M NMPAKTHYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SJIEPHBIN PEaKTOp, aTOMHast OomoOa.

Jlemoncmpayuu

CYETYNK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii osxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTpadusim).

Pa3nesn 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKHU

Dtanbl pa3BUTUA acTpoHOMUU. [IpUKiTaHOE 1 MUPOBO33pEHUYECKOE 3HAUYECHUE ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

Conneynas cuctema.

Connue. ConneuyHass akTHUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKU. JlMarpamMmmMa «CIeKTPpaIbHBIA KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
MOCJIEI0BATEIbHOCTH.  3aBUCHUMOCTh  «Macca — CBETUMOCTBY» JUIsi  3BE3]  TJIaBHOM
MoCJe0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3N. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXO0KACHUU 1 3BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiii [IyTe — Hamia ["anmaktuka. [lonoxxenne u apmkenune Comnnia B ["amaktuke. Turbl
rajakTuk. PaguoramakTuku u kBazapel. UEpHBIE ABIPHI B SApaX TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaOb6ma. Pasberanue ramakrtuk. Teopus
Bosnbmoro B3peiBa. PenmkroBoe uzmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnpie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooernus

Habmonenust HeBOOPYKEHHBIM TIJ1a30M C MCIHOJB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUH
VI OTIpeJieNIeHUs TOJI0XKEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOT0 MOTYIIAPUS U SIPKUE 3BE3IBL.

Hab6mronenus B reneckon Jlynsl, maner, Maeunoro [lyTu.

O6o0maroniee NnoBTOpeHne

Ponp ¢u3uku u acTpoHOMHHM B SKOHOMHUYECKOH, TEXHOJOTMYECKOH, COIMAIbHOM U
3THYECKOH cepax IesTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKU U ACTPOHOMHUH B COBPEMEHHOM
HAay4yHOM KapTHHE MHpa, pojib (u3ndeckoi Teopur B (OPMUPOBAHUU MPEACTABICHUN O
(buznyueckoil KapTUHE MHpa, MECTO (U3MUECKON KapTHUHBI MUpPa B OOIIEM PAIY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O MIPUPOIE.

MexnpeaMeTHbie CBSI3H

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocyliecTBIsETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€H € KypcaMH MAaTeMaTUKHU, OHOJOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTUH.

Mesicnpeomemnuvle nowsmusi, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAYyYHOTO TO3HAHMS:
SBJICHWE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIIMHU: CHHYC,
KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0I00US TPEYTOJIBHUKOB, OMIPE/IEICHNE TUIOIAIN III0CKUX GUryp U o0bEma Te.
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buonozus: anekrpudeckue IBICHUS B )KMBOW PUPOJE, KOJleOaTeNbHbIE ABUKEHUS B )KUBOI
IIPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOM IIPUPOAEC, ACUCTBUE paauallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPHUCTAUIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHUTHBIE TIOJIOCA 3€MJIM, 3AJICKH MArHUTHBIX Py, GoTOoChEMKA 3eMHOMN
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

Texnonozusn: TMHAM DJIIEKTPOIIEPENady, TEHEPATOP IMEPEMEHHOIO TOKA, JJIEKTPOJBUTATEIIb,
UMHIYKLIMOHHAs Ie4yb, pajap, paJuoONpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN armapar, BOJJOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE PE3ylbTaThl OCBOCHHS ydeOHOTro mpeamera «Du3uka» JODKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIECTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaIOIIErocs KaK aKTHBHOTO H
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHOM OpraHU3allnu;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHMCKON I'PaXKIaHCKON MJICHTUHYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTH OIICHUBATh CUTYAIUIO U TPUHUMATh OCO3HAHHBIC PELICHHS, OPUCHTHPYSICH Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YKCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYyIyIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

HMHTEPEC K Pa3IMYHBIM cepam MpoecCUOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKONW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccuu u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:
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c(pOPMUPOBAHHOCTh IKOJOTMYECKOH KYyIbTYpBl, OCO3HAaHHME TIJI00AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYIIIECTBIICHUE ACHCTBUI B OKpY KaIOIIEH cpe/ie Ha OCHOBE 3HAHUS 1eIei
YCTOWYHMBOTO PA3BHUTHSI YEIIOBEUCCTBA;

paciMpeHue OImbiTa JEATENIbHOCTH JKOJOTHYECKOW HANpaBICHHOCTH Ha OCHOBE
UMCIOLIUXCS 3HAHUM 110 (PHU3HKE;

7) HEeHHOCTH HAYYHOI' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IICHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTH B MpOIECCe M3ydeHHs (PU3HKH
OCYIIECTBIISITH MIPOEKTHYIO U UCCIIETOBATENBCKYIO JEATEIPHOCTh HHANBHIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
ba3oBble Jornveckue aelcTBUS:

CaMOCTOSITSIIBHO (DOPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh &
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaTeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
1 HeMaTepuaJbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCSITCIBHOCTb, OIICHWBATh COOTBETCTBHE PE3YJIbTATOB IIEJSAM,
OIICHUBATh PUCKHU IMOCJICACTBUI NCATEIHHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PAb0OTy B YCIOBUSX PEAIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

Pa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble ucciienoBarebcKHe N1eliCTBUA

BJIQJIETh HAYYHOH TEPMHHOJIOTHEH, KIIIOUEBBIMH IMOHATUSIMH M METOJIaMU (DU3HYECKOI
HayKH;

BJIaJIETh HaBBIKAMHU Y4YEOHO-HCCIICIOBATEILCKON M MPOCKTHOM NEATEILHOCTH B 00J1aCTH
(hM3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHS 3a/1a4
(DMBUYECKOTO COCpKAHUS, TPUMEHEHUIO Pa3IMYHBIX METOI0B ITO3HAHMS;

BIIAJIETh BUJAMU JIECATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €ro HMHTEPIpETaIHH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3/AaHUU
y4eOHBIX POEKTOB B 001acTU (DU3HKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATb
TUNOTE3y €€ pelieHus, HaX0UTh AprYMEHTHI IS I0Ka3aTeNbCTBA CBOUX YTBEPKIACHUI, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH MOTYUYECHHBIE B X0O/I€ PEIICHHs 3a/1a4M Pe3yAbTaThl, KpUTHUECKU OLIEHUBAThH
WX IOCTOBEPHOCTH, MPOTHO3WPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
qHCclie TPU U3YUYEeHUU (DU3HUKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBAThH MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3MKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;
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yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTHHAIbHBIE OAXO0/IbI U PELICHNUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU IOJTydeHHs HH(POpPMAIUN (HU3NIECKOTO COJEPIKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMAaTU3alUI0 U
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHM B
pelIeHNr KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHHM3alMOHHBIX 33/7a4 C COOJIOJCHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEeHUs, TPABOBbIX U
THUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€301aCHOCTH;

co3ZaBaTb TEKCThl (DU3NYECKOTO COJEpXk aHWs B pa3Iu4HbIX (opmarax ¢ ydéToMm
HazHaYeHUs MH(OPMaLIMU U LIeJIEBOH ayAUTOPHH, BBIOMpPas ONTUMAIbHYIO (POpMY MpecTaBICHUS
U BU3yaJIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

OCYIIECTBJISITh OOIIEHNE Ha YpOKax (PM3UKU U BO BHEYPOUHOU JEITEIBHOCTH;

pacrmo3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYaIlUi U CMATYATh KOH(IIUKTHI,

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U WHIUBHUIyaJIbHON PaOOTHI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBHM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEH Ka)KJOTO YiICHA KOJUICKTHBA,

NPUHUMATh 1€IM COBMECTHON JE€ATEIbHOCTH, OPraHU30BbIBATH W KOOPJIWHHUPOBATH
JEUCTBUA IO €€ TOCTHUXKEHHIO: COCTABIISITh IUIaH IEUCTBUMN, pACIPEAEIIATh POJIU C YYETOM MHEHHUIA
YYaCTHUKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOEr0 BKJIaJa M KaKJIOTO yJyacTHHKA KOMaHIbl B OOIIUI pe3yibTaT
110 pa3paboOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE IMPOEKTHI, OLIEHWBATh HMJAEH C TMO3WLUH HOBHU3HbBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATErHYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYalHsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe yHUBepcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (GPU3UKU U
ACTPOHOMUH, BBISIBIISITH MIPOOJIEMBI, CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PEUICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;
pacmupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANMOYTSHHUIA;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelLIeHuE;
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OILICHUBATh MPHOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHHIO U MPOSBICHHUIO SPYIUIINU B 00J1aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHbB.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCHUTH KOPPEKTHBBI B JI€ATEIHLHOCTH, OIEHHUBATh
COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJICTh HABBIKAMH TI03HABATEIILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICJIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;

MCII0JIb30BaTh MIPUEMBI pe(DIICKCHU IS OLICHKH CUTYaIliH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKHU U CBOCBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX MPU aHAIN3€ PE3YJIbTATOB JICSATEIHHOCTH,

MIPUHUMATD €051, TOHUMAasi CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OLIHUOKH.

B nporniecce mocTiXeHHs IMUHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI IO (PU3UKE /s
YpOBHS CpeHero oomiero oopa3oBaHusl y 0Oy4YarOIINXCS COBEPIICHCTBYETCS AMOIIMOHATBHBIN
MHTEJJIEKT, Ipeanoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh OHMMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUsI COOCTBEHHOM SMOITMOHAIBHOU cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpEeryJIupoBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIOCOOHOCTh AN TUPOBATHCS K SMOIMOHATIBHBIM U3MEHEHUSAM U TPOSIBISAThH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIlMU, BKJIKOYAIOUIEH CTPEMJICHHE K JOCTHKECHHMIO LIEJM M YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTh, YMEHUE JEMCTBOBATh UCXO/I U3 CBOUX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIEHUS, CTIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIbTATbBI

K xoniy obyuenus B 10 kiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM ypOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCA YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNLHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (PUINYECKUX MOJENel: MaTepuaibHas
TOYKa, MHEepUHUaIbHas CUCTeMa OTCYETA, aOCONIOTHO TBEPAOE TENO, WACANbHBIA Ta3, MOIENIU
CTPOEHHMSI Ta30B, KUJIKOCTEW W TBEPIBIX TEJ, TOUEUHBIN AIIEKTPUUECKHUI 3aps] NpH peuIeHUU
buznueckux 3aaad;

pacrno3HaBaTh (QHU3WYECKHE SIBICHUS (TIPOIECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE M0 OKPYKHOCTH, HHEPITUS, B3auMoieiicTBue Tel, nuddy3us, OpoOyHOBCKOE TBUKECHHE,
CTPOEHUE KUIKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMa TeN MPH HAarpeBaHUU (OXJIaXIACHUN),
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TEIUIOBOE DPABHOBECHE, HUCIAPEHUE, KOHJEHCAlMs, IUIABJIEHUE, KPUCTAUIM3ALUs, KHUIIEHUE,
BJIQ)KHOCTB BO3/yXa, [TOBBIILIEHUE IaBJICHUS Ia3a [IPU €ro HarpeBaHUM B 3aKPBHITOM COCYZE, CBSI3b
MEXAY [apaMeTpaMU COCTOSIHMS raza B M30IIpolLeccax, AJIEKTpU3alus Tell, B3auMOJICHCTBUE
3aps/0B;

OTIHMCBHIBATH MEXAaHMUYECKOE IBW)KEHUE, MCIOJNB3Ys (PU3MUECKHE BEIUYMHBI: KOOPHHATA,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUja, UMIIYJIbC Tela, KUHETHYEeCKas
SHEPTHs, TMOTEHIMAbHAas JHEPrus, MeXaHWdeckas paboTa, MeXaHWYecKass MOIIHOCTh; HpHU
ONMCAHUU MPABUIILHO TPAKTOBATh PU3NYECKHI CMBICI UCIIOJIb3YEMBIX BEIMUUH, UX 0003HAYECHMUSI
U €AMHHUILIbI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLINE JIAHHYIO (PU3UYECKYIO BEJIMUYUHY C APYTUMU
BEJIMYMHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SBJICHUS, HCHOJb3Ys
¢u3znueckue BEIMYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHss KUHETHYecKas SHEprus
Xa0TUYECKOTO JIBUKEHHS] MOJIEKYJ, CpEIHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYN, KOJUYECTBO
TEIIOThI, BHYTPEHHSISI dHEprusi, padora rasza, kod(G(UIKEHT MOJE3HOro AECWCTBUS TEMJIOBOIO
JIBUTATENS; IPU ONTUCAHUH MPAaBUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIIOJIb3YEMBIX BEIMUYUH,
uxX 0003HAYeHUS M EOUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTHUMH BEJIMYMHAM;

OTHCHIBATh M3YYECHHBIE SJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKHE SBICHUS
(mpo1iecchl), UCIOJB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUH CMBICT HCHOJIb3YEMbIX BEIUWYMH, MX OOO3HAUEHHUS U EIUHULIBL;
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUMHY C JPYTUMH BEJIMYUHAMY;

aHAIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, MCIOJb3yd (DU3MUYECKHE 3aKOHBI U
MPUHIUIIBL: 3aKOH BceMupHoro Tsrotenus, |, Il u |1l 3akonsr HeroToHa, 3aKkoH coxpaHeHUs
MEXaHUYECKOM PHEPIUH, 3aKOH COXPaHEHUs UMITYJIbCa, MPUHIUI CYyNEpHO3ULUHN CUJI, IPUHIIUIT
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBS3b CpEIHEH KMHETHMYECKOW 3HEPruu TEIUIOBOIO JIBUKECHHUS
MOJIEKYJ ¢ aOCOJIOTHON TeMIepaTypol, MepBbId 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS
3JIEKTPUYECKOTI0 3aps/a, 3akoH KyioHa, py 3TOM pa3iuyarh CIIOBECHYIO (GOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BbIPAKEHHE U YCIOBUS (IpaHUIIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30I1aCHOTO MCIIOJIb30BaHUs B IIOBCEAHEBHOM KU3HM,

BBITMOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (PU3MUYECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IpPSIMBIX M  KOCBEHHBIX H3MEpPEHHUH, IMpu 3ToM  (HOpMYIHPOBATH
npobiemy/3afgauy U runoTe3y yueOHOro 3KCrepuMeHTa, COOMpaTh YCTAHOBKY U3 MIPEUI0KEHHOTO
000pyZI0BaHuUs, IPOBOAUTH OIBIT U (POPMYIHPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUYECKHX BEJIUYHMH, NPH 3TOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO M3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
MOrPEITHOCTEN U3MEPEHUN;

HCCIIeI0BATh 3aBUCUMOCTU MEX Ay (PU3NYECKUMHU BEJIMYMHAMU C UCTIOJIb30BaHUEM MPSIMBIX
U3MEpEHUH, MpPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3ylbTaThl MOJYyYEHHOM
3aBHCUMOCTH (PU3MUECKUX BETMYMH B BUJIE TaOJIUIL U IPahuKOB, IeNIaTh BHIBOJIBI 10 pe3yabTaTaM
HCCIIEIOBaHUS;
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coOmoaTtk mpaBuia O€30MACHOTO TpyJda NPHU TMPOBEICHHM HCCIEAOBAHHA B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW M  IMPOEKTHOW JEATENBHOCTH C
MCTOJIb30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 00OPYIOBAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nvecKkre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3aJa4dl BEIOUPATh (PH3HUECKYIO
MOJCIb, BBIICHATh (U3MUYECKHUE BEIWYWHBI W (OPMYIIbI, HEOOXOAMMBIC I €€ pEHICHUS,
MIPOBOJIUTH PACYETHI M OIICHUBATh PEATBHOCTH IMOTYIEHHOTO 3HAYCHHS (PH3NICCKON BEITMYNHBI,

pelaTh KauyeCTBEHHBIC 3aJa4d: BBICTPAWBATH JIOTUYECKH HEMPOTHBOPECUUBYIO IICTIOUYKY
paccyXKJIeHHl C ONOPOH Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

WCIIOIb30BATh IPH PEIICHUH YIeOHBIX 33124 COBpEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTUU
IUIS TIOWCKA, CTPYKTYPHPOBAHHS, HWHTEPIPETAMN W TPEICTABICHUS Y4eOHOW W Hay4dHO-
MOMYJISIPHOM WH(GOPMAITUH, TIOTYICHHON U3 PA3JIMYHBIX HICTOYHHKOB, KPHTHYECKH aHAJTM3UPOBATh
MOJIy4aeMy10 HH(POPMAIHUIO;

MIPUBOJIUTH TIPUMEPHI BKJIAZAa POCCUUCKHUX W 3apyOS)KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIOJH30BATh TEOPETUYCCKHUE 3HAHUS MO (PU3UKE B TOBCETHEBHOM KHU3HH JIJIs1 00eCTICUeHHS
0€30MacHOCTH TpH 00paIeHn! ¢ MPUOOPaMH U TEXHHUECKUMH YCTPOHUCTBAMH, JUISI COXPaHEHUS
3II0OPOBBSI U COOITIOJICHHS HOPM KOJIOTHUIECKOTO IMOBEICHUS B OKPYKAIOIICH Cperie;

paboTath B TpymIe C BHIMOJHEHUEM Pa3IUMYHBIX COIMUATBHBIX POJICH, TUTAHUPOBATh paboTy
TPYIIBL, PpaIlOHAIFHO paclpeneNaTh OOS3aHHOCTH W IUTAHUPOBATh JICSATENFHOCTh B
HECTaH/IAPTHBIX CHUTYAIlUSAX, aJICKBATHO OIICHMBATH BKIJIAJl Ka)/JOTO W3 YYACTHUKOB TPYIIIHI B
pelIeHre paccMaTprUBaeMON MPOOIIEMBI.

K xoHniy obydenuss B 11 kiacce mpeaMeTHbIC pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAy4YHOM KapTHHBI MUpPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH M TEXHOJIOTHMH, B MPAKTUYECKOU
JesITeIbHOCTH JIFOJIeH, 1IeJIOCTHOCTD U €IMHCTBO (PU3UUYECKOI KapTUHBI MUPA;

YUUTBHIBaTh TPAaHULBl TPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJENCH: TO4YeUHBIN
AIIEKTPUYECKH 3apsij, Iyd CBETa, TOUSUHBINM HCTOUHUK CBETA, siepHasi MOJIeIb aTOMa, HyKJIIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpH pelieHuH PU3NUEeCKUX 3a1a4;

pacrno3HaBaTh (QU3MYECKHE SBJICHUS (TPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH M KBAaHTOBOM (DM3HMKU: 3JEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE [EHCTBUS TOKAa, B3aMMOJICHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAas
WHIYKIWSA, JACWCTBUE MAarHUTHOTO TMIOJIsI HA MPOBOJHHUK C TOKOM U JBIKYIIUHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEIHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakiuus W MOJNSIpU3ALMS CBETa, JUCIEPCUS CBETa,
doTornekrpuueckuii 3¢pdexT (pororddekT), cBeToBOE NaBlIeHHE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTIHMCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHUYECKUE,
AIEKTPUYECKYI0 MPOBOJUMOCTh PA3UYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTONIb3YS (U3MYECKUE BEIMYMHBI: DJIEKTPUUECKUM 3apsij, CHila TOKa, DIEKTPHUECKOe
HaMpsKeHUe, DIIEKTPUIECKOe COMPOTHUBIIEHUE, PAa3HOCTh IOTEHIIUAIOB, JIEKTPOIBIKYIIAsl CHIIA,
paboTa ToKa, WHAYKIMS MarHUTHOrO TOJs, cuina Awmepa, cuia JlopeHa, MHIYKTUBHOCTh
KaTYIIKH, SHEPTUsl 3JIEKTPUUYECKOT0 W MArHUTHOTO TOJIeH, MEpUoJ W YacToTa KojebaHui B
KoJiebaTeTbHOM KOHTYpE, 3aps] U CHJIa TOKa B MPOILECCe TapMOHUYECKHUX AIEKTPOMArHUTHBIX
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Kosebanuii, (POKyCHOE pacCTOSHHE M OINTHYECKas CWJIa JIMH3BI, MPH OMUCAHWU MPABUIIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BEIMUUHAMM,

ONMCBHIBATH M3YYEHHBIC KBAHTOBBIC SBJICHUS M MPOLECCHI, HCIOJIB3YS (U3NUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
uMIynbe (OTOHA, TEPUOJ IMOJIypacmaja, SHEPTHs CBS3M AaTOMHBIX SJIEp, IPU OINUCAHUH
MIPaBUWJIbHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBSI3BIBAIOIIME AAHHYIO (DU3WYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIISATH 3HAYCHUE (PHU3UIECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl W SIBJICHUS, HCIOJB3YS (PU3MUYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH OMa, 3aKoHBI MOCJEIOBATENIBHOIO M MAPAJIENBbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  JJIGKTPOMAarHWUTHOW  WMHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHBI MPETOMJICHUS
CBeTa, ypaBHeHUE DitHITeHA i1 hoTodDPeKTa, 3aK0H COXpaHEHHU S SIHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPaHEHUs AJIEKTPUUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MacCOBOIO YHCIA,
nocTynatel bopa, 3akoH paaMOakTHUBHOIO pacmajia, IOpU OSTOM pa3inyaTh CJIOBECHYIO
(GOopMyTUPOBKY 3aKOHa, €ro MaTeMaTHYeCKOe BBbIPaKEHHWE M YCIIOBUSA (TpaHUIIbI, 00JIacTH)
MIPUMEHHUMOCTH;

OTIPE/IeNIATh HaIlpaBJIEHWE BEKTOpa WHIYKIIMM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuinbl Amniepa u cuibl JlopeHna;

CTPOUTH M OIIUCHIBATh NU300pakeHHe, CO3aBaeMOe MIIOCKUM 3€pPKaIoM, TOHKOH JIMH301;

BBITIOJIHATh SKCIIEPUMEHTHI MO HCCIENOBAaHUIO (PU3MYECKHX SBICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM  TMPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMmynupoBaTh
npobieMy/3aady ¥ TUIIOTE3y YI4EOHOTO SKCTIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pynoBaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISITh MpSMbIE U KOCBEHHBbIE H3MEPEHUs (U3UYECKUX BEIUYHMH, TIpPU 3ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OICHKHU
MOTPEITHOCTEN U3MEPEHUI;

HCCIIeI0BATh 3aBUCUMOCTH (PU3UYECKHUX BEJTMYUH C UCIIOJIb30BAaHUEM MPSMBIX U3MEpPEHUI:
IIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTATHl MOJTYYEHHOH 3aBUCHUMOCTH
¢buznyecKkux BENWYMH B BHUAE TaOMUIl M TrpaQuUKOB, JelaTh BBIBOABI IO pe3yjibTaTaMm
UCCIIeIOBAHUS;

coOnrofaTh mMmpaBwiIa 0€30MacHOr0 TpyAa MpH MPOBEACHUM HCCIEOBAaHUNW B paMKax
y4eOHOro 9SKCIIEPUMEHTa, Yy4eOHO-UCCIENOBATENLCKOM UM MPOEKTHOW JESITENbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIaOOPaTOPHOTO 000PYIOBaHUS;

pemarb pacu€THble 3aJa4ydl C SBHO 33JaHHON (U3UYECKOW MOJENbI0, HCIOJIb3Ys
(dbu3nyecKkue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBUS 3aJa4dl BBIOMPATh (U3NYECKYIO
MOJENb, BBIACHATh (U3UYECKUE BEIUYMHBI M (OpPMYIbl, HEOOXOAUMBIE aisi €€ pelleHus,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEeHHOTO 3HauUeHUs (PU3MYECKON BEINYHHBI,

pelarh KauyeCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTHBOPEUMBYIO ILIETIOUKY
paccyXJeHUI ¢ ONOpOi Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS,

UCIOJIb30BATh NPH PEIIEHUH yUeOHBIX 33724 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUIs TIOMCKa, CTPYKTYPHPOBaHHWs, HUHTEPIpPETAllMd U TPEJCTaBICHUS Yy4eOHOW W HaydyHO-
MOMYJISIpHOM MH(GOPMAIIUU, TOTYYCHHON U3 PA3IMYHBIX ICTOYHUKOB, KpUTHUECKU aHATN3UPOBAThH
MoJIy4aeMyro HH(opMaIuio;
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OOBSICHATH MPUHIHIIBI ICHCTBHS MAIlIWH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCJIOBHA UX O€30MTACHOTO MCIIOJIF30BaHMS B IOBCEAHEBHOM KHU3HH,

MPUBOANUTH TPUMEPHI BKJIA/Jd POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HAyKH, B 00bSICHEHHE MPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCI0JIb30BATh TEOPETUYECKHE 3HAHUS 10 (PU3HKE B TOBCEAHEBHOM KU3HHU JUIsl 00eCIeUeHUs
0€301MacHOCTH TpU O0palIeHNH ¢ TPUOOPAMHU U TEXHHUECKUMH YCTPOHUCTBAMH, JUIsi COXPaHEHUS
3/10pOBbsI U COOIOACHNS HOPM SKOJIOTMUECKOTO MOBEICHUS B OKpYXKaIoUIei cpene;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh padboOTy
IPYNIbl, pAlUOHAJIbHO pACHpPenesaTh OOA3aHHOCTM U IUIAHUPOBATh JESATENIBHOCTH B
HECTaHJAPTHBIX CUTYalUAX, aJl€KBaTHO OLIEHMBATh BKJIAJl Ka)JOrO M3 YYAaCTHUKOB IpYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 9acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne n/n MpPOrpaMMbl Bcero KorTpoasanie HpaxTHaeckue o0pa3oBaTesIbHbIE pecypChl
padoThI padoThI
Paznen 1. PU3UKA U METOJbI HAYYHOI'O ITIO3HAHUSA
1.1 ®du3rKa U METOJIbl HAYYHOT'O MIO3HAHUS 2 Eubmzorexa LIOK
' https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
bubaunoreka [JOK
21 Kunematiia S https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bubaunoreka [JOK
2.3 3aKOHBI COXpaHEHUS B MEXaHHKE 6 1 1 hitps://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAAPHAS ®PU3UKA U TEPMOANHAMUMKA
31 OCHOBBI MOJICKYTISIPHO-KHHETHIECKOM 9 1 bubaunorexa [JOK
' TCOPHHU https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
3.2 OcHOBbI TepMOZMHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSHUS BEIIECTBA. 5 bubnunorexa I[JOK
' da30BbIC MTEPEXOIBI https://m.edsoo.ru/7f41bf72
HUroro no pazneny 24
Pasznea 4. SJJEKTPOANHAMHUKA
Bubmmorexa [IOK
4.1 DCKTPOCTATHI 10 ! ! https://m.edsoo.ru/7f41bf72
4.2 ITocTOsIHHBIN 31eKTpUYECKUI TOK. TOKH B 12 1 1 bubnuoreka [IOK
' pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
HUroro no pazaeny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KonuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TEM K n (uudposbie)
n/n MpPOrpaMMbl Bcero 06H TPOILHbIE pGaKanecmle o0pa3oBaTesbHbIC
padoThI padoThI pecypebt
Pazgea 1. SJIEKTPOANHAMMUKA
11 MarsuTHOe 1nose. DJIeKTpOMarHUuTHas 11 1 3 bubanorexa [JOK
' HHIYKIHUS https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnuecKue U IeKTPOMarHUTHbIE 9 1 bubanorexa [JOK
' KOJIeOaHuUs https://m.edsoo.ru/7f41c97c
bubaunoreka [JOK
2.2 MexaHHUYECKUE U HIIEKTPOMATHHTHBIE BOJHBI 5 1 https://m.edsoo.ru/7f41c97c
bubaunoreka [JOK
23 Oniica 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazaen 3. OCHOBBI CIIEIIMAJILHOI TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI CHIEIUANBHON TEOpUHU 4 1 bubanoreka [JOK
' OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
HUroro no pazpery 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubarnoreka [JOK
4.1 DJeMeHThI KBAHTOBOH ONTUKU 6 https://m.eds00.ru/7f41c97¢
Bubmmorexa [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
Bubmorexa IIOK
4.3 ATomHOE 57pO 5 https://m.edsoo.ru/7f41c97c
HWroro no paznery 15
Pazgea 5. DJJIEMEHTBI ACTPOHOMMHU U ACTPOPHU3UKHA
51 OneMeHTH aCTPOHOMHUH U aCTPOYU3UKA 7 1 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢c
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Hroro no pazgeny

Paznea 6. OBOBINAIOINEE IOBTOPEHUE

Hroro no pazgeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 TTPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE NH(POBLIE

Ne Tema ypoka K I Hara o0pa3oBaTesbHbIE
n/n yp Beero OHTPOJIbHbIE PaKTHYECKHE u3yuenus P
padoTsl padoTsl pecypcbl
1 ®dusuka — Hayka o npupone. Hayunsie 1 bubanorexa [JOK
METOJIbI IO3HAHHS OKPYXKAIOIIET0 MHUpPa https://m.edsoo.ru/ff0c32e2
2 conpenenmott nayemoi xaprts spo. 5 ) ubmiorexa LIOK
P  Hayt P pa, https://m.edsoo.ru/ff0c33e6
MIPaKTHYECKOH JeTeIbHOCTH JIIO/IeH
y | Mmoo groomaen | Bumorea 10K
A - 1 ICPEMCILICHHC, https://m.eds00.ru/ff0c3508
CKOPOCTb, YCKOpEHHE
4 PaBHOMEpHOE NPAMOIHMHEWHOE IBHKECHNE 1 bubmorexa IOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpeHHOE NPSAMOIHMHEHHOE 1 bubaunorexa [JOK
IBWKEHHUE https://m.edsoo.ru/ff0c372e
6 CBob6oziHOE MajieHue. Y CKOpeHHe CBOOOIHOI0 1 bubanoreka [JOK
HaJIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneitnoe nemxenue. /[Bmxenue bubanoreka [JOK
7 . 1 .
MAaTepUAIbHON TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8| nepumamnnie nerouns orcaera, Hepsi ) BuGmorexa LIOK
Pl - P https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
g | oo com M gz | B LOK
- TOpOH 33 A https://m.edsoo.ru/ff0c3be8
MaTepHaIbHOH TOUKH
10 Tperun 3axoH HploTOHA U151 MaTepuanbHbIX 1 bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BCeMHUPHOTo TAroTeHns. Cua 1 bubnuoreka [IOK
TsoKecTH. IlepBast KOCMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubnuoreka [TOK
12 Cuna ynpyrocru. 3akon ['yka. Bec Tena 1 https://m.edsoo.ru/f0c3e18
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13

Cuna tpenus. Koapdunuent tperus. Cuna
COIIPOTHBIICHUS TIPU IBIXKCHUU TEJa B
JKUJIKOCTH WITH Ta3e

Bbubnunoreka [JOK
https://m.edsoo.ru/ffoc3f76

14

[ToctynaTenpHOE U BpalaTeNbHOE IBUKEHUE
a0COITIOTHO TBEPAOro Teina. MOMEHT CHIIBL.
[Ineyo cunsl. YcnoBus paBHOBECHUS TBEPIOTO
Tena

bubaunoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

MNmmynbe MaTepranbHOM TOUYKH, CUCTEMBI
MaTepHalIbHBIX ToYeK. IMIysbc cusibl. 3aKoH
COXpaHEHHUs UMITyJbca. PeakTuBHOE
JIBIKEHHE

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

Pa6ora 1 MomHOCTH cuibl. Kunernueckas
SHeprus MatepuasbHOi Toukn. Teopema 00
W3MEHEHUH KMHETHYECKON SHepTUu

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorennmansHas sHeprus. [lorenunanbHas
SHEprHs yrnpyro AehOpMUPOBAHHOU
npyxuHsbl. IloTeHuansHas sHeprus Tena
BOJIM3M TIOBEPXHOCTH 3eMJIH

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

18

IoTeHuanbpHbIe U HETTOTEHIUAIBHbIE CHIIBL.
CB#13b pabOTHI HEMOTEHLMAIBHBIX CHJI C
HU3MEHEHHEM MEXaHHMYECKOU 3HEPIUU
CHCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU SHEPTUU

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

19

JlabopatopHas pabora «/ccienoBanue cBs3u
paboThI CHITBI C H3MEHEHHEM MEXaHHYIECKON
9HEPTHH TeNa Ha PHUMEPE PACTSDKEHHS
PE3UHOBOr'O JKI'YTa»

20

KonrponbHas padora 1o teme «Knnemaruka.
JvrHamuKka. 3aKOHBI COXpaHEHHs B MEXaHUKE»

bubarnoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHHUS MOJIEKYJISIPHO-
KUHETUYECKOU Teopuu. bpoyHOBCKOE
nsrkenue. ubdysus

Bubmmorexa IIOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep ABHKEHUS U B3aUMOJICHCTBUS
YacTHI] BemecTBa. Moenu CTpOoeHUsI Ta3oB,
JKUAKOCTEN U TBEPIBIX TEN

23

Macca monekyn. KonnuectBo Benecrsa.
ITocTosiHHast ABoragpo
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TemnoBoe paBHoBecue. TemmnepaTypa u e€

24 1
n3Mmepenue. lllkana remnepatyp Llenbcust

o5 Wneanpnenii raz 8 MKT. OcHoBHOE 1 Bbubaunoreka [JOK
ypaBHenne MKT https://m.edsoo.ru/ff0c4fde
AbcomroTHast TEMIIEPaTypa KaKk Mepa CpejiHel Butmmorexa LOK

26 KUHETUYECKOU SHEPTUU JBMKEHUS MOJIEKYIL. 1 )

N https://m.edsoo.ru/ff0c511e
Ypasuenune MenaeneeBa-Knaneiipona

27 3akon JanpToHa. ["a30BbIe 3aKOHBI 1
JlabopatopHas pabora «/ccienoBanne

28 3aBHCHMOCTH MEX1y apamMeTpamu 1
COCTOSIHUSI pa3peKeHHOTr0 Ta3a»

29 W3onpoueccs! B HaealbHOM Ia3e U UxX 1 bubanorexa [JOK
rpayecKoe MPeICTABIEHHE https://m.edsoo.ru/ff0c570e
BHyTpeHH:s 3HEPTUsl TEPMOJUHAMUYECKOU

30 CHCTEMBI U CITOCOOBI €€ H3MCHEHHSL. 1 bubmuoreka [IOK
KonuuecTBo TemIoTsl ¥ pabota. BHyTpeHHsist https://m.edsoo.ru/ff0c5952
SHEPrHsi OJJHOATOMHOI'0 MJIeaIbHOI0 ra3a

bubanoreka [JOK
31 Brgst emuionepeasin ! https://m.edsoo.ru/ff0c5¢c36
32| Komeorso renmoms npn renmonepeate ) BuGmorea LIOK
y P PeRAte. https://m.edsoo.ru/ff0c5¢c36
AnnabaTHbIN TIporecc
[lepBrIil 3aKOH TEPMOAMHAMUKH U €r0 bubnunoreka I[JOK

33 1 .

MPUMEHEHHE K U30MPOIIeccam https://m.edsoo.ru/ff0c5efc

34 Heo6patumocTts mporeccoB B MPHPOJIE. 1 bubnunoreka [JOK
Bropoii 3aK0H TepMOTHHAMUKH https://m.edsoo.ru/ff0c6230

35 punmun neiicteus u K11/ Termosoit 1 bubarnoreka [JOK
MaIlIHHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapuo u ero KIT/] 1

37 DKOIIOrH4ecKre MPoOJIEMBI TEIIOIHEPT €THKU 1

38 O6o0maronii ypok « MonekysapHas 1 bubnuoreka [IOK
¢usrka. OCHOBBI TEPMOTHHAMUKID https://m.edsoo.ru/ff0c6938
Kontponsnas pabora mo teme

39 «MonexynsipHast pusuka. OCHOBBI 1 1 bubmmorexa [IOK

TEPMOIANHAMUKI

https://m.edsoo.ru/ff0c6a50
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40 [TapooOpazoBanue 1 KOHACHCALIUSL. bubanoreka [JOK
Hcnapenne u KUIeHue https://m.edsoo.ru/ff0c63b6
a1 AOCOTIOTHAS U OTHOCHUTENbHAS BIAKHOCTD Bbubaunoreka [JOK
Bo3ayxa. HachlieHHbI# map https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannuyeckue u
42 aMopQHbIe Teta. AHU30TPOITUS CBOUCTB bubmoreka [IOK
KpuCTaIUIoB. JKUIKHE KPUCTAILIBL. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIE MaTepualIbl
43 [InaBnenue u kpucrayunzanus. Y geabHas bubanoreka [JOK
TeruioTa miasaeHus. CyomuMarius https://m.edsoo.ru/ff0c6708
bubaunoreka [JOK
44 YpaBHeHHe TEIUI0BOro Oananca hitps://m.edsoo.ru/f0c6820
45 DnexTpu3aius Tel. DIeKTPUIeCKUH 3apsi. bubmuoreka [IOK
JIBa BH/Ia SJIEKTPHUIECKHX 3aPSI0B https://m.edsoo.ru/ff0c6bcc
46 g(?;;r?s:::;é;?; H;;g:itfpanenm bubmorexa IOK
’ https://m.edsoo.ru/ff0c6bcc
ANIEKTPHUUYECKOTr0 3apsiia
47 Bsaumopeucreue 3apsnos. 3axoH Kymnona. bubnuorexa [JOK
ToYeUHBIN IIMEKTPHICSCKHN 3apsiT https://m.edsoo.ru/ffOc6ces
w | Hammimorn weepmeore o B 10K
PUHI CyTIep e P https://m.edsoo.ru/ff0c6df2
nonew. JInnuu HarpskEHHOCTH
49 Pabora cuit 35IeKTpOCTaTHYECKOrO MOJIS. bubnunoreka [JOK
ITorenuman. Pa3HoCTh HOTEHIIMAIIOB https://m.edsoo.ru/ff0c6f00
P B R — BuGmorexa LIOK
p ' p https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTh
.. Bubmmorexa IIOK
51 Onexrpoémkocts. KoHIeHncaTop https://m.eds00.ru/f0c7126
52 DNEeKTPOEMKOCTD TUIOCKOT0 KOHIEHCATOPA. bubnuoreka [IOK
DHeprus 3apsHKEHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 Jlabopatopnas pabora "V3mepenne
AIEKTPOEMKOCTH KOHAeHcaTopa"
54 IIpuHuMn aeicTBUS U NPUMEHEHHE

KOHICHCATOPOB, KOITMPOBAJILHOI'O allapara,
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CTpYHHOI0 MpUHTEPA. DIEKTpOCTaTUUIeCKast
3anmra. 3a3eMIICHHE HIIEKTPOIpHOOpOB

55

DJNIEKTPUUECKUN TOK, YCIIOBHUS €ro
cymiectBoBaHus. [ToctosiHubl Tok. Cria
toka. Hanpsokenne. Conporusienue. 3akoH
OMa 11 yyacTka 1enu

56

[NocnenoBarenbHOE, MapaslieibHOE,
CMEIIIAHHOE COCJIMHEHHUE TIPOBOTHUKOB.
JlabopatopHas pabora «3yueHnue
CMEIIIAHHOTO COCJIMHEHHSI PE3UCTOPOBY

0.5

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

57

Paborta 1 MOIIHOCTB ANIEKTPHYECKOTO TOKA.
3akoH [[xoyns-Jlenia

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa A7l TOJTHON (3aMKHYTOH)

anekTpuyeckoit nenu. KopoTkoe 3aMbIkaHue.

Jlaboparopnas pabora «M3meperne 3/1C
HCTOYHHKA TOKA M €r0 BHYTPEHHETO
COTIPOTHBIICHUS

0.5

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

59

PesepsHsiii ypok. KoHTposbHas padora 1o
teme "DiekrponuHamuka” / Beepoccuiickas
poBepouHas pabora

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

60

O0obmamHii ypoK «IJIEKTPOJUHAMUKAY /
Bcepoccuiickas nmpoBepouHasi padora

bubanoreka [JOK
https://m.edsoo.ru/ff0c88be

61

OneKTpoHHAs TPOBOIUMOCTH TBEPIBIX
METaJJIOB. 3aBUCHMOCTb CONPOTUBIICHUS
METaJJIOB OT TEMIIEPATYpPHI.
CBepXIIpoBOANMOCTh

62

OneKTpuUecKuH TOK B Bakyyme. CBorcTBa
JIEKTPOHHBIX ITy4YKOB

63

[omynpoBogHuKH, UX COOCTBEHHAS U
IpuMecHast npoBoauMocTs. CBoHcTBa P—N-
nepexofa. IlonyrpoBogHUKOBEIE TPHOOPHI

Bubmorexa IIOK
https://m.edsoo.ru/ff0c84ae

64

DNeKTpHYECKHH TOK B pacTBOpax U
pacmiaBax 3JIeKTPOJIUTOB.
DNEKTPONUTHYECKAS UCCOLIUALIHS.
OnexTponms3

Bubmmorexa IIOK
https://m.edsoo.ru/ff0c82ba
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ONeKTpUUECKUH TOK B rasax.

Bbubnunoreka [JOK

65 CamoCTOATENFHBIH U HECAMOCTOSITETIbHBIN 1 https://m.edsoo.ru/f0c84ae
pa3psna. Monnus. [1nazma

o | onempmeme pornn pehema i | B 10K

: https://m.edsoo.ru/ff0c86fc

TEXHHUKH 0€30I1aCHOCTH
Konrponbnas pabora no teme

67 «OnekrpocraTrka. IlocTosIHHBIN 1 1 bubanorexa [JOK
ANIEKTPpUYUECKUH TOK. TOKH B pa3iHYHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

68 PesepBHbIil ypok. O000LIarONMH YPOK 110 1 bubanorexa [JOK
temaMm 10 kacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE NH(POBLIE

Ne Tema ypoka K 1 Aara o0pa3oBaTeJIbHBIE
n/n yp Beero OHTPOJIbHbIE PaKTHYECKHE u3yuenus p
padoTsl padoTsl pecypcbl
TTocTosiHHEIE MATHUTEI M MX B3aUMOIECHCTBHE.
N bubmoreka [TOK
1 MaruuTHOe mojie. BekTop MarHUTHOM 1 https://m.e dS(Ef) (/09778
UHAYKIMK. JIMHUM MarHUTHOW MHAYKUIUU E— *
MarsuTHOE 10Jie MPOBOAHUKA C TOKOM. OmbIT
. bubnnoreka I[JOK
2 Opcrena. BzaumozeilicTBre mpOBOTHUKOB C 1 . 1
KoM https://m.edsoo.ru/ff0c98fe
3 JlabopatopHas pabora «3ydeHnue 1 1 bubmuoreka [IOK
MAarHUTHOTO TIOJISI KATYIIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBre MAarHUTHOTO TOJISI HA TTPOBOAHUK C
4 tokoM. Cuna Amnepa. JlabopaTopHast pabora 1 1 bubaunorexa [JOK
«HccnenoBanue NeWCTBHS TOCTOSHHOIO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM»
JleficTB1e MarHUTHOIO IOJISl HA ABMXKYLLYEOCS Bubsorexa LIOK
5 3apspkeHHyro yactuiy. Cuia Jlopenia. 1
P yio 1y PCEHI https://m.edsoo.ru/ff0c9df4
Pa6ora cuibl Jlopenua
DrexkrtpoMaruutHas nHaykuus. [Totok
6 BEKTOpa MarHUTHON nHAyKuuu. DJ1C 1
WHIYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papazges
7 JlabopaTopHas pabora «/ccienoBanue 1 1 bubnunoreka I[JOK
SIBJICHUS DJIEKTPOMATHUTHON MHIIYKLIVID) https://m.edsoo.ru/ff0cal50
Tp YK
MNHayKTHUBHOCTE. SIBJIEHHME CAMOMHAYKLHUH.
8 O/1C caMOMHAYKITUN. DHEPTUS MATHATHOT'O 1 bubmnoreka ITOK
TTOJTSt KATYIITKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
roJje
TexHuueckue ycTponcTBa U X MPUMEHEHNUE:
9 MOCTOSTHHBIE MATHUTBI, SJIEKTPOMATHHTHI, 1
ANEKTPOABUTATEI, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHII, UHIYKIIMOHHAS [IeYb
10 O6o0maroniii ypok « MarHUTHOE TIOJIE. 1 bubnmoreka [JOK

9HeKTpOMaFHI/ITHa$I HWHAYKOUSD

https://m.edsoo.ru/ff0cab82
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11

KontponsHas padora o reme « MarHuTHOE
noJyie. DNEeKTPOMArHUTHAsE MHAYKIIHSDY

Bubnunoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXaHUYECKHE KOJICOAHHS.
I'apmoHudeckue koeOanus. Y paBHCHHE
rapMOHUYECKUX Koyebanuii. [IpeBparenue
SHEPTUU

bubaunoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopatopHas padota «VccnenoBanue
3aBHCHUMOCTH TIEPHOJIa MAJIbIX KOIeOaH i
rpy3a Ha HUTH OT JJIMHBI HUTH U MACChI

rpy3a»

14

KonebarenbHbd kKoHTYp. CBOOOJHEIE
AJIEKTPOMarHUTHBIE KoJIeOaHHs B HCaTbHOM
KoJie0aTebHOM KOHTYpe. AHAJIOTUSI MEXKIY
MEXaHUYCCKUMHU U BJICKTPOMArHUTHBIMU
KOJIeOaHUSIMU

bubaunoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H cOXpaHEHHS
SHEPTHHU B HJCaIBHOM KOJIEOATETbHOM
KOHTYpE

bubaunoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[pencraBnenue o 3aTyXaronyx KoIeOaHHAX.
BriHy)XIeHHBIC MEXaHUYECKUE KOIEOAHHU.
Pe3onaHnc. BeiHyX1eHHBIE
9JIEKTPOMarHUTHBIE KOJIeOaHuUs

bubanoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennbid Tok. CHHYCOHIANbHBIA
NIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOT O
TOKa. AMIUIUTYTHOE U IeHCTBYIOLIEEe
3HA4YEHHE CIJIbI TOKA M HANPSKEHUSI

bubanoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpauchopmarop. [Ipoussoacrso, nepenava u
MOTpeOIeHUE AEKTPHUUECKON SHEPTHH

19

YCTpOoRCTBO U IPAKTUYECKOE IPUMEHEHUE
JIEKTPUUECKOT 0 3BOHKA, T€HEPATOPA
MIEPEMEHHOr0 TOKA, JIMHUH JIeKTponepenayd

Bubmmorexa IIOK
https://m.edsoo.ru/ff0cc324

20

OKONOrM4eCKUE PUCKH IIPU IIPOU3BOJICTBE
anekTposHeprur. KymnbTypa ucnonb3oBanus
JIEKTPORHEPTHH B TIOBCEAHEBHOM XKHU3HU

21

MexaHHYeCKHE BOJHBI, YCIOBHS
pacnpocrparenus. [lepuon. Ckopoctb

Bbubnuoreka [TOK
https://m.edsoo.ru/ffOcca54

35
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pacipoCcTpaHEHUs U ITMHA BOJIHBI.
ITonepeunsie U NPOIOJIbHBIE BOJIHBI

22 3ByK. CKOpOCTH 3ByKa. ' pOMKOCTb 3BYKa. bubmoreka [TOK
Bsicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIeKTpOMAarHUTHbIE BOJIHBI, UX CBOMCTBA U bubmoreka [TOK
ckopocts. [llkana 3IeKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpUHIMIBI PAJUOCBSI3H U TETICBUICHHUS.
PasBuTHe cpencTB cBsa3u. Pannonokanms
Bbubaunoreka [JOK
25 Konrponbhas pabora «Konebanust 1 BOIHBD) 1 https://m.edsoo.ru/f0cc6 8
2 | omopomoi cpere. Toweamut néromms ubmiorexa LIOK
AHOPOR pene. https://m.edsoo.ru/ff0cd350
ceera. Jlyd cBera
g | Sopememe e Secom e e B 10K
https://m.edsoo.ru/ff0cd4e0
3epkajie
| Mo o e B 10K
P - pe 4 https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaXKeHHS
29 JlabopatopHas pabora «M3MepeHne bubnunorexa [JOK
MOKa3aTessl MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. Tloctpoenne n300pakeHni B JIMH3E. bubaunorexa [JOK
dopMysIa TOHKOM JMH3BI. YBEIHYCHHE JIHH3bI https://m.edsoo.ru/ffOcddle
31 JlabopaTopHas pabora «/ccienoBanue
CBOMCTB M300pa)KEHUH B JIMH3aX)
Hucnepcus cBera. CIOXKHBIH cOcTaB 0enoro
32 csera. I[Ber. JlaboparopHas padora
«Habnronenue mucnepcun cBeTay
33 Wurepdepennus ceera. J{udpakims cera. bubnuoreka [IOK
JudpakimonHas perérka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOJIH. [lonsgpuzanus bubnuoreka [IOK
cBera https://m.edsoo.ru/ff0cf02e
35 Onrtryeckre NpruOOPHI U yCTPOICTBA U

YCIOBUSI MX 0€301acHOr0 NPUMEHEHNU S
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rpaHI/IIII)I IPUMCHHUMOCTHU KJIACCHUECKOH

Bbubnunoreka [JOK

36 MexaHuKd. [locTynaThl crieruaaibHON TEOpUH https://m.edsoo.ru/f0CE862
OTHOCHTEITFHOCTH
37 OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. bubmoreka [TOK
3aMejieHHe BPEMEHH M COKpAIIIEHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
w | e e B 10K
’ https://m.edsoo.ru/ff0cfc68
AMITYIIBCOM. DHEPTHUS TTOKOSI
39 Konrponbhas padora «Onruka. OCHOBBI 1 bubanoreka [JOK
CIICIMATIbHON TEOPUH OTHOCHTEITBHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmyna [Inanka. DHeprus u bubanoreka [JOK
UMIyNbC HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTkpeITHe 1 uccienoBanue ¢porodddekra. bubmuoreka [IOK
Ompitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
o | mpeeters e B LOK
‘ https://m.edsoo.ru/ff0d015e
rpanuia» gorodddexra
43 Hasnenwne ceera. Onbite I1. H. JIeOenesa. bubanoreka [JOK
XUMHUYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTponcTBa U NPaKTUYECKOE
44 npuMeHeHue: GoTodIeMenT, POToJaTUHK,
COJIHeuHas OaTtapesl, CBETOAUO
45 Pemrenne 3agau o reMe «JIEMEHTHI bubanoreka [JOK
KBAHTOBOM OIITHKN https://m.edsoo.ru/ff0d0302
o | b T onms BuGmorea 10K
pOPL P t https://m.edsoo.ru/ff0d091a
[InanerapHas MoJeNb aToMa
Bubmorexa IIOK
47 Hoctynater bopa https://m.edsoo.ru/ff0d0afa
18| nepexone atow< ommoro sponms smepr a Bufimiorexa LIOK
PEXO A M p https://m.edsoo.ru/ff0d0afa
JIpyroi. Busipl ciekTpoB
BOHI—EOBLIC CBOMCTBA YaCTHII. BOJIHI:I e Bubmorexa [[OK
49 Bpouisa. KoprnyckynsspHO-BOIIHOBOU 1yallu3M.

CHoHTaHHOE U BBIHY>KJICHHOEC N3JIYIYCHHE

https://m.edsoo.ru/ff0d0ca8
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50

OTKpBITHE pau0aKTUBHOCTH. OMBITHI
Pesepdopna nmo onpeneneHuio cocraBa
PaJMOAKTUBHOTO M3JTydEHHSI

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

51

CsoricTBa anbda-, 6eta-, raMMa-H3JTydeHHUsI.
BnusiHue paJinoakKTUBHOCTH Ha JKUBBIC
OpraHH3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA. M30TOmEI.
Anbda-pacnan, DNeKTPOHHBIH U
TIO3UTPOHHBIN OeTa-pacnan. ['amma-
W3JIydeHue

bubaunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie
peakuun. Slnepusid peakrop. [Ipodnemsl,
NIEPCIIEKTUBBIL, 3KOJIOTUYECKUE ACTIEKTHI
SIEPHOU 3HEPTETUKU

bubaunoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMmeHTapHbIe YacTULBL. OTKpbITHE
Mo3UTpOHA. MeToIbl HAOMIOACHUS U
perucTpanru 3JIEMEHTaPHBIX YaCTHUL.
Kpyrusiii cron «@yHnaMeHTanbHbIE
B3auMoJieHcTBHS. EMMHCTBO hu3nueckon
KapTHHBI MUPA»

bubaunoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oranel pa3BuTHs actpoHomud. Ilpuknaaxoe u

MHPOBO33PEHYECKOE 3HAUCHUE AaCTPOHOMUH.
Bup 3Bé3nH0r0 HeOa. Co3Besnusl, sipkue
3BE3/1b1, TIJIAHETHI, NX BUAMMOE JIBIKEHHE.
ConHevHast cucteMa

56

Comnuue. Conaeunas akTUBHOCTE. VICTOUHHK
sHepruu CoJHIIa U 3BE3]T

57

3BE31bI, IX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 bl IITABHOW [TOCIEN0BATEIHLHOCTH.
Buytpennee crpoenue 38e31. CoBpeMeHHBIE
TIPEACTABIICHUS O MIPOUCX OXKACHUN U
sBorori CoHIA 1 3BE3]

58

Mnineunsd [1yre — Hama ['anaktuka.
[Nonoxenne n apmxenue ConHIa B
lanaktuke. I'anaktuku. YepHbie ObIpHI B
SIIPaxX TATAKTHK

38
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59

Bcenennas. Pazoeranue raxaktux. Teopus
Bornbioro B3peiBa. PenrkroBoe u3mydeHue.
MeraranakTuka

60

HepemeHHHe HpO6J’IeMI>I ACTPOHOMUH

61

KontponpHas padora «DIeMEHTHI
ACTPOHOMHMH M acTpOopU3UKI»

62

O6o6maronmii ypok. Ponb ¢pusnku n
ACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIIMAILHON U YTHUECKOU
cepax IesaTeIbHOCTH YeIOBEKa

63

Oo6o6maronmii ypok. Ponb 1 Mecto puznku u
ACTPOHOMHUH B COBPEMEHHOM Hay4HOI
KapTHUHE MUpa

64

Oo6o6maronmii ypok. Posb (uznueckoit
TEOpHH B HOPMHUPOBAHUH TIPEACTABICHUH O
(u3nuecKoi KapTHHE MHUPa

65

Oo6ob6maronwmii ypok. Mecro puzndeckoin
KapTHHBI MUpa B 00IIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX TIPEACTABICHHUIT O
npHupoze

66

PesepBHblil ypok. MarnutHoe mnoie.
OJIeKTpOMarHUTHast HHIyKLUS

67

PezepHsIil ypok. Ontika. OCHOBBI
CIIeIIMaJIbHON TEOPHUH OTHOCHTEIBHOCTH

68

PesepHblit ypok. KBanroBas pusuka.
DIieMeHTBI aCTPOHOMUH M aCTPODH3HUKH

bubanoreka [JOK
https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

68
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IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kopx

IIpoBepsiemble NpeAMETHBIE Pe3YJIbTATHI OCBOEHNSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
cpeaHero oouero 00pa3oBaHus

10.1

JleMOHCTpHUPOBATH Ha MPUMEPaX POJIb U MECTO (PH3UKU B (POPMHPOBAHUH COBPEMCHHOM HAyIHOMN
KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATENbHOCTH
b1 {01 (1

10.2

VuuTeIBaTh TpaHUllbl TIPUMCECHCHUA UH3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOJICIICH: MaTtcpuajibHadgd TOYKa,
HHEpUHAJIbHasg CUCTEMaA OTC‘IéTa, abCOIIOTHO TBépI[OG TEI10, WJeanbHBIN ras; MOJCIN CTPOCHUA
ra3os, JKUJKOCTEH U TBépJILIX TCII, TOYCUHBII I)J'IeKTpI/I‘{eCKI/Iﬁ 3apsad — Ipu peHICHUN (bHSquCKI/IX
3aJga4

10.3

PacnioznaBath usnueckue siBIeHUs (IPOLECcCch) U OOBSICHATh X Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KHHETUYECKOM TEOPHH CTPOCHUS BEIECTBA W JJIEKTPOJUHAMUKU: PaBHOMEPHOE U
PaBHOYCKOpEHHOE TIPSMOJMHEHHOE JIBW)KEHHE, CBOOOJHOE TMaJCHUE TeN, JBIXKEHHE 110
OKpPYXXHOCTH, MHEpIHs, B3auMoneicTBue Tei; auddysus, OpOyHOBCKOE IBMKEHHE, CTPOSHHE
JKUAKOCTEH U TBEPABIX TEJ, M3MEHEHHE 00bEMa Tea IMpU HarpeBaHWU (OXJIAXKICHHH), TEIIOBOS
paBHOBECHe, HCIapeHHe, KOHJCHCAlMs, IUIaBJICHHWE, KPHUCTAIM3AlMs, KHIIEHHE, BIAXXHOCTh
BO3/lyXa, MOBBIIICHUE NaBICHHS Tra3a MpH €ro HarpeBaHHHM B 3aKPBITOM COCYJAE, CBS3b MEXIY
napamMeTpaMy COCTOSIHHSI I'a3a B M30MPOIIeccax; dIIEKTPU3aIys Tel, B3aUMOJICHCTBUE 3apsiI0B

10.4

OnuceiBaTh MEXaHUYECKOE IBIIKCHHE, WCIONb3ysl (U3MUECKHE BEIUYUHBI: KOOpJAWHATA, IYTh,
HepeMellleHne, CKOPOCTb, YCKOpEHHE, Macca Tella, CHila, UMITYIbC Tella, KHHEeTHYeCKas JHEpTrus,
HOTEHLMAJbHAs DHEPrus, MeXaHWdeckas paboTa, MeXaHM4YeCKas MOLIHOCTb, NPH ONHCAHHUH
HPaBUIBHO TPAKTOBATh (PU3NUECKHMI CMBICT MCIIOIb3yEMBIX BEJIMYHMH, UX 0003HAUEHUS U SIUHULIBL,
HAaXOIHUTb (POPMYIIBI, CBA3BIBAIONINE JAHHYIO (PM3UUECKYIO BEJIMUYUHY C IPYIMMH BEeTMYMHAMU

10.5

OnuceiBaTh U3y4YEHHbIC TEIJIOBBIC CBOMCTBA TEN M TEMJIOBBIC SBJICHUS, HCHONB3YS (U3NUecKue
BEJINUMHBL: JIaBJICHHUE Ta3a, TeMIepaTypa, CPEOHssl KHHETHYECKas JHEPIrus XaoTHUECKOTro
JBIKEHHS MOJIEKYJI, CPEAHEKBAJPAaTHUHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIIOThI, BHYTPEHHSIS
9Heprus, padoTa rasa, K03(G(UUHUEHT MONEe3HOr0 JeHCTBUS TEIUIOBOIO ABUTATENs; IPH OIHMCAHUU
NPaBUIbHO TPaKTOBaTh (PU3MYECKUH CMBICT HCIONb3YyeMbIX BEIWYMH, HUX OOO3HAYECHUS U
eIUHMIBI, HAXOAUTH (OPMYJbI, CBA3BIBAIOIINE NAHHYIO (U3MUYECKYI0 BEIUYUHY C APYTHMH
BENUIHHAM

10.6

OnuceIBaTh U3y4EHHBIE 3IEKTPUUECKHE CBOICTBA BEIIECTBA U 3JIEKTPUIECKHE SIBJICHUS (IIPOLIECCHI),
UCTIONB3YS (PM3MYECKHE BEJIMYMHBL JJICKTPUYECKHH 3apsill, HJIEKTpUYECKoe IoJie, HANpsHKEHHOCTD
TOJIS, TIOTEHIMAN, PAa3HOCTh IOTEHIWAJIOB; IPU ONHCAHUM IPABHJIBHO TPAKTOBATh (DHU3MUECKHI
CMBICJI HICTIOJIb3YEMBIX BEIIMYMH, UX 0003HAUEHNUS U €ANHHMIIBI, YKA3bIBATh (POPMYIIBI, CBA3BIBAIOIIIE
JaHHYIO (PH3UYECKYIO BEJIMUMHY C IPYTHMH BETMYHHAMHI

10.7

aHAIU3UPOBATh (PU3MUECKHE MMPOLECCHl U SBJICHUSA, HCIONB3Ys GH3HIESCKHE 3aKOHBI ¥ IPHHIIHIIBL:
3akoH BcemupHoro Tiarorenus, |, |l u |1l 3akonsr HetoToHaA, 3aKOH COXpaHEHUS MEXaHUYECKOU
SHEPTHH, 3aKOH COXPAHEHHUs WMILYJIbCa, NMPUHLHUI CYNEPHO3UIMU CHJI, NMPUHIWI PaBHONPABUSA
MHEPUUAIBHBIX CHCTEM OTCYETa; MOJCKYIIPHO-KHHETHUECKYI0 TEOPHIO CTPOCHHS BEIECTBA,
ra3oBble 3aKOHBI, CBSI3b CpeNHEH KHWHETWYECKOW SHEPrHM TEIJIOBOIO IBIDKCHUSI MOJEKYNT C
a0COIOTHON TeMIIepaTypoOl, MEePBHIi 3aKOH TEPMOIMHAMUKH; 3aKOH COXPAHEHHUS IIEKTPHIECKOrO
3apsiia, 3akoH KyinoHa; Ipu 3TOM pa3indaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHIeCKOe BBIpAYKEHUE U YCIOBUS (TpaHHIIbI, 00IaCTH) MPAMEHIMOCTH

10.8

OOBSICHATE OCHOBHBIE INPHUHIMITBI JACHCTBUS MAaIlWH, NPUOOPOB M TEXHHYECKHX YCTPOMHCTB;
pa3nuyaTh yCIOBHS MX 0€30MacHOT0 MCIONb30BAHMUS B ITOBCETHEBHON JKU3HH

10.9

BBIMONHATS  OKCIIEPUMEHTHI 110 WCCIIENOBAaHHIO (H3UYECKUX SBJICHHMH M MPOLECCOB C
HCTIONB30BaHUEM IIPSIMBIX M KOCBEHHBIX H3MEPEHUH; TIPH TOM (POPMYIHPOBATH MpodieMy (3amady)
W TUIOTE3y y4eOHOro SKCIIEpUMEHTa, COOMpaTh YCTAHOBKY M3 IIPEITIOKEHHOrO 00OpyIOBaHWUS,
TIPOBOJIUTH OTIBIT M ()OPMYIHPOBATH BBIBOJIBI
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10.10

OcymiecTBIATh NMpSMbIE M KOCBEHHBIE M3MEPEHUsI (PU3NUECKUX BEIMYMH; TPH 3TOM BBIOMPATH
ONTHMANBHBIN CIOCO0 M3MEPEHHs] W HCIOJIB30BAaTh W3BECTHBIE METOIBI OLIEHKH IMOTPEHIHOCTEH
HU3MEpEeHuil

10.11

HccnenoBath 3aBUCHMOCTH MeXAy (U3MUECKHMH BEIMYMHAMH C HCIIOJIb30BAHHEM TIPSIMBIX
W3MEpEeHNH; MpH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpPOBaTh pe3yNbTaThl MONYyIEHHON
3aBHCHMOCTH (DPM3MUYECKMX BEMYUH B BUIE TaONUI[ U rpaMKoB, NEiaTh BBHIBOABI MO pe3ylbTaTaM
HCCIEJOBaHNs

10.12

Cobirofath mpaBuiia 0€30MaCHOrO TpyAa NPH MPOBEACHUH HCCICIOBAHUIA B paMKax yueOHOro
9KCIIEPUMEHTa, Y4eOHO-HUCCIEN0BATENBECKON M TPOCKTHON NEATENhHOCTH C HCHOJB30BAaHHEM
HU3MEPUTENBHBIX YCTPOUCTB M 1a00paTOPHOT'0 000pYIOBaHUS

10.13

Pemats paC‘IéTHLIe 3aa4u C ABHO 3a[[aHHOI>i (l)PI?,PI‘IeCKOfI MOZICJIbIO, UCITOJIB3Ys (1)PI31/I‘{CCKI/IG 3aKOHBI
W NpUHOUIIBI; Ha OCHOBE aHa/iu3a YCJIOBHA 3aJadyun BLI6I/IpaTL (bmnquKy}o MOACIIb, BBIACIIATH
(l)I/ISI/I‘IeCKI/Ie BCIIMYHUHBI U (l)OpMyJ'H)I, H€06XOI[I/IMI>IG s e€ peuicHus, MpOBOAUTH paC‘{éTLI u
OLCHUBATH PCAJIbHOCTD MOJYYCHHOI'O 3HAUCHU S (l)PI3PI‘IeCKOI>i BCJINYUHBI

10.14

Pemate kadecTBeHHBIE 3aa4u: BBICTpauBaTb JIOTHUYCCKMU  HECINPOTHBOPCYMBYIO  LCIIOYKY
paCC}’)KZ[eHI/Iﬁ C OHOpOﬁ Ha N3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH 1 (1)1/[31/[‘1601(1/[6 SIBJICHUS

10.15

Hcnonp3oBaTh Npu pelieHUH y4eOHBIX 3a/ady COBpeMEHHble MH(OpMalMOHHBIE TEXHOJIOTHU JUIS
TMIOMCKa, CTPYKTYPUPOBaHHs, MHTEPIPETAMHA U IPEICTaBICHNs] Y4eOHOW M Hay4YHO-TIOMYJISPHON
UH(OPMALIUH, TTOTYIEHHOH U3 Pa3JIMUHBIX HCTOYHHKOB; KPUTHYECKH aHAIN3UPOBATH MOIYy4aeMyko
UH(OPMALIHIO

10.16

[TpuBoANTh MpUMeEpHl BKJaJa POCCUICKUX U 3apyOeKHBIX y4EHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
00bsICHEHHE TIPOLIECCOB OKPYKAIOLIEr0 MUPa, B PA3BUTHE TEXHUKH U TEXHOJIOT Uil

10.17

Vcnonb30BaTh TEOPETUUCCKUE 3HAHUS MO (DM3UKE B TMOBCEAHEBHOM KHM3HHM IS OOCCIICUEeHUS
0€30MacHOCTH IpU OOpalIeHUH ¢ MPUOOpaMHM M TEXHUYECKUMH YCTPOMCTBAMH, JUIS COXPaHEHUs
3JI0pPOBbsI U COOJIIOJICHUsI HOPM HKOJIOTHYECKOr0 MOBEICHHS B OKPYXKAIOIIeH cpesie

10.18

PaGoraTh B rpymnie ¢ BBIIOJIHEHHUEM pa3IMYHBIX COIMAJbHBIX POJIEH, IUIAHUPOBATH pPadOTy
IpYIIBl, PalUOHAIBHO PpACHpenensaTh OOS3aHHOCTM U IUIAHUPOBATH  JESTENbHOCTH B
HECTaHJAPTHBIX CHUTYyalMsAX, aJ€KBATHO OLEHUBATh BKJIAJ Ka)KIOIO0 M3 yYaCTHUKOB TPYIIBI B
pelieHre paccMaTpuBaeMoi MpooIeMbl

11 KJIACC

Kon

IIpoBepsieMble NpeMeTHBIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOU 00pa30BaTeJIbHOI MPOrpaMMbl
cpeaHero oo1ero 06pa3oBaHusi

111

JleMOHCTpHUPOBaTh Ha MPUMEPax Polib U MeCTO (PU3MKK B (POPMUPOBAHHK COBPEMEHHON HaydyHOMH
KapTUHbI MUpA, B Pa3BUTUM COBPEMEHHOI TEXHUKU U TEXHOJOTHH, B MPAKTUYECKOH AEATEIbHOCTH
JroJie, eJIOCTHOCTb U AUHCTBO (PM3MUYECKOI KapTHHBI MUpa

11.2

YYuTHIBaTh TPAHUIBI PUMEHEHUS W3YYEeHHBIX (DU3MYECKUX MOJAENEH: TOUCUHBIA IIEKTPHYECKHHA
3apsiz, AEpHasi MOJIEb aTOMa, HyKJIOHHAS! MOJIENIb ATOMHOTO s1/Ipa TIPH peIleHUH (PU3NUECKHX 3a1a4

11.3

Pacnio3naBath (usuueckue sBICeHHS (OpPOIECChl) U OOBSCHATH KX HA OCHOBE 3aKOHOB
JNIEKTPOJMHAMUKA WM KBAHTOBOM (DHM3UKH: OSJIEKTPHYECKas MPOBOAMMOCTH, TEILIOBOE, CBETOBOE,
XHMHYECKOe, MarHUTHOE JIeHCTBHS TOKa, B3aUMOJICHCTBHE MarHUTOB, JIEKTPOMarHuTHAs MHTyKLIHS,
JeficTBHe MarHUTHOTO ITOJisI Ha MPOBOJHHK C TOKOM M JBIDKYLIMICS 3aps, dJIEKTPOMarHWTHBIE
KoJe0aHWs W BOJHBI, INPSIMOIMHEHHOE pAacIpOCTpaHeHHE CBeTa, OTpaKEHHE, IPEeIOMIICHHE,
uHTEepepeHIrs, TU(PAKIHS U TOISIPU3AIIS CBETa, TUCTIEPCHS CBETa, (POTOIMEKTprIecKril 3 dekT
(poTorddexT), cBeroBoe MaBieHWE, BO3HUKHOBEHHE JMHEHUATOrO CIEKTpa aTroMa BOJOpPOIa,
€CTECTBEHHAs U HCKYCCTBEHHAs PaIMOAKTHBHOCTb

114

OnuceiBaTh M3yYEHHBIE CBOMCTBA BEIIECTBA (QJIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHUE,
IEKTPUUYECKYI0 MPOBOAMMOCTh PA3JIMYHBIX CPEI) M IJIEKTPOMArHWUTHBIE SBICHUS (IIPOIIECCHI),
WCTIONB3Ys (PU3UUECKNE BETTMYHMHBI: JIEKTPUUECKUAN 3apsy, CHIa TOKa, JIEKTPUIECKOE HANPSHKEHHUE,
JIEKTPUYECKOE COMPOTUBIICHNE, Pa3HOCTh MoTeHIwanoB, J/1C, pabora Toka, HHIYKIUS MAarHUTHOT O
moms, cuna Awmepa, cwia JlopeHIa, WHIYKTHBHOCTh KaTYIIKH, SHEPTHsl 3JIEKTPUYECKOTO W
MarHUTHOTO TIOJIEH, TIEpHO/ M YacTOTa KoieOaHui B KoseOaTenbHOM KOHTYpE, 3apsii M CHJIa TOKA B
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nponecce rapMOHUYCCKUX JJICKTPOMATHUTHBIX KOJ'IG6aHHI71, Q)OKYCHOG PACCTOSIHUC U ONTUYCCKasd
CWIa JIMH3bI; ITPU ONNMCAHUHN IPABWJIBHO TPAKTOBATH (1)1/131/1‘-[60[(1/1171 CMBICJI UCITOJIb3YEMbIX BCJIMYNH, UX
0003HaUYEeHHS U CAUHUIIbI; YKA3bIBATb (bOpMyJ'II)I, CBA3BIBAIOIINC JaHHYIO (I)I/I?)I/IquKyIO BCIIMYMHY C
APYruMu BSJIIMYMHAMU

115

OnuceiBaTh M3yYCHHBIC KBAHTOBBIC SIBJICHHUS W IPOIECCHI, MCIONB3YS (PU3MICCKUC BEITHMUHHBI:
CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJH, JUTHHA BOJHBI M YACTOTA CBETA, SHEPTHSI M UMIYJIbC (OTOHA,
Mepuoa Moiypacnaja, dHEprusl CBS3U aTOMHBIX SJ€p; IMPH ONMUCAHUU TMPaBUIBHO TPAaKTOBATh
(bU3MYECKUI CMBICI UCIIOIB3yEMbIX BEJIUYHH, UX 0003HAYCHUS U CIMHUIIBL, YKa3bIBaTh (DOPMYIIHI,
CBSI3BIBAIONIUE JAHHYIO (DU3MUECKYIO BEIMYMHY C JAPYTUMH BEIUYHHAMHU, BBIYUCIATH 3HAYCHHE
(bU3HYECKOI BETNYHHBI

11.6

AHaNMM3UPOBATh (PU3UUECKHE TIPOIICCCHI U SBJICHUS, UCTIONB3YS (PU3MUSCKUE 3aKOHBI U TPUHITUTIBL:
3akoH OMa, 3aKOHBI IIOCJIEIOBAaTENBHOIO M MapajuIeNbHOIO COEIUHEHHS IPOBOAHHUKOB, 3aKOH
Joxoyns — JleHua, 3aK0OH 3JEKTPOMAarHUTHON MHIYKIIMH, 3aKOH MPSIMOJIMHEMHOTO pacipoCTpaHeHHs
CBETa, 3aKOHbl OTPAXEHHUsSI CBETa, 3aKOHbI TPEJIOMJICHHS CBeTa, ypaBHEHHE OWHINTEWHA s
¢doroaddexra, 3aKOH COXpPAHCHUS DHEPTHH, 3aKOH COXPAHCHHS HMITYJbCa, 3aKOH COXpaHCHHS
SIEKTPUYECKOT0 3apsijia, 3aKOH COXPaHEHHS MAacCOBOIO 4YHCNa, MOcTyinaTel bopa, 3akoH
paZMoOaKTUBHOI'O pacnaja; NpPU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHa, €ro
MAaTEeMaTHYECKOE BBIPAKCHUE M YCIIOBHUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

OmnpenensTs HalpaBlieHHE BEKTOpa WHAYKIMM MArHUTHOTO MOJS MPOBOJHHMKA C TOKOM, CHIIBI
Awmrepa u cunsl JlopeHna

11.8

CTpoHTh U OMHUCHIBATh N300paKEHHE, CO3/ITaBAEMOE IJIOCKHUM 3€PKaJiOM, TOHKOM JIMH3 01

11.9

BBINONHATE  9KCHEPUMEHTHI 10  HMCCIEAOBaHUIO (U3UYECKUX SIBICHWH W TPOIECCOB  C
UCIIOJIb30BaHHUEM IIPSMBIX U KOCBEHHBIX U3MEPEHUIt; TpU 3TOM (OpPMYIHPOBaATh MpodiieMy (3a1auy)
U TUNOTEe3y Y4eOHOro IKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIUIOKEHHOrO 000pYyIdOBaHWUS,
MPOBOJIUTH OMBIT U ()OPMYJIIMPOBATH BHIBOJIBI

11.10

OcyliecTBIATh NpsIMBIE U KOCBEHHBbIE HM3MEpEHHs (DU3NUECKUX BEIMYWH; MPHU ITOM BBIOHpATh
ONTHUMAJIBHBIA CIIOCOO M3MEPEeHUs M HUCIONIB30BaTh HM3BECTHHIE METOIBI OLEHKH MOTPELIHOCTEH
U3MEpEHUI

11.11

HccenenoBath 3aBUCUMOCTH (PU3NUECKUX BEJIMYHH C UCIIOJIB30BAaHUEM NIPSAMBIX U3MEPEHUH; P 3TOM
KOHCTPYHUPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yAbTaThl HMOMYYEHHOH 3aBUCHMOCTH (HM3MYECKHX
BEIIMYMH B BUJIE TaOJIHIl M TPpa(UKOB, JETaTh BBIBOABI IO Pe3yIbTaTaM HUCCIeIOBAHHS

11.12

CoOnrofath mpaBuiia 0€30MacHOro TpyJa NpH MPOBEICHUU HCCIENOBaHUN B pamMKax y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-HCCIEN0BATENbCKON M MPOCKTHOH MAESITENBHOCTH C HCIIOJIb30BAHUEM
U3MEPHUTEIbHBIX YCTPOHCTB H 1aO0paTOPHOro 000pyAOBaHHS

11.13

Pematp pacu€rHble 3a7a4uu € IBHO 3aJJaHHOMN (PU3UUECKOH MOIENBIO, HCIIONB3Ys (PH3HMYECKUE 3aKOHBI
U TPUHIMIB;, HA OCHOBE aHAJIM3a YCIOBUS 3a/1aud BHIOWMpATh (DU3MUYECKYI0O MOJENb, BBIACIATH
¢m3nveckue BeIMYUMHBI M (HOPMYJIbI, HEOOXOAMMBIE U €€ PEIICHHS, NMPOBOIUTH DPACUETBHl U
OLICHMBATh PEaJIbHOCTh MTOTYYSHHOTO 3HaYeHHs (PU3UUSCKON BEITMIHHEI

11.14

PemiaTh kadecTBEHHbIE 3a/1a4H: BBICTPAUBATH JIOTHYECKH HEMPOTHUBOPEUUBYIO LIETIOUKY pacCy X ICHUN
C OIIOPO Ha M3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU M (PH3UUESCKUE SBJICHUS

11.15

HVcnonb30BaTh NpH PEIICHUH Y4eOHBIX 3a/ad COBPEMEHHbIE MH(OPMALMOHHBIC TEXHOIOTHUH IS
TIOMCKa, CTPYKTYPHUPOBAHUS, WHTEPIPETALHU U TPEACTABICHUS y4eOHOH M HaydHO-OMYJSPHOM
nH(OPMALUH, ITOTYYSHHOH U3 pa3MYHBIX MCTOYHHWKOB; KPUTUYECKH aHAJIH3UPOBAThH IOIYy4aeMylo
“HPOPMAIHIO

11.16

OOBSICHATH IIPUHIMUITEL JEHCTBHS MalliH, IPHOOPOB M TEXHHUYECKHX YCTPONCTB; pa3inuyarh YCIOBHS
nx 6€30MacHOr0 UCIIOIb30BAHMS B IIOBCEAHEBHOM JKU3HU

11.17

[IprBOANMTH TPUMEPHI BKJIAAA POCCHMCKUX M 3apYOEKHBIX YUEHBIX-(H3WKOB B Pa3BUTHE HAYKH, B
00BsICHEHHE TPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH M TEXHOIOTHH

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHWS MO (PU3MKE B TIOBCEAHEBHOM JKM3HH Uil OOECHEeYeHUS
6€30MacHOCTH TP OOpaIIeHNH ¢ MpHUOOpaMH M TEXHWIECKUMH YCTPOMCTBAMH, IUISI COXPAaHEHHS
3JI0pPOBBSI M COOJTIOZICHUSI HOPM KOJIOTHYECKOT0 MTOBEACHHS B OKPY)KAIOIIEH cpesie

11.19

PaGorats B rpymme ¢ BBIIOJHEHUEM Pa3IMYHBIX COLHMABHBIX POJeH, IIAHUPOBATh paboTy TPYIIIHL,
PaLMOHATIBHO PACTIPEACIATH 00S3aHHOCTH U IUIAHUPOBATh JEATEILHOCTh B HECTAHIAPTHBIX CUTYAIUSX,
a7IeKBaTHO OIICHWBATh BKJIAJ KaXKIOTO W3 YYACTHHKOB TPYIITBI B PEIICHHE pacCMaTpHBACMOM
poOIEMBI
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kopx
pa3gena

Konx nposepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMEHTHI COAEPKAHUS

OU3SUKA 1 METOAbBI HAYYHOI'O [TIO3HAHUA

11

O®uzuka — Hayka o mnpupoae. HaydHele MeToOJbI
HO3HaHUA OKpYKarolero Mupa. Pois skcriepumenta u
TEOpUH B TIPOIIECCE MTO3HAHUS MPUPOJIBI. DKCIIEPUMEHT
B (u3MKe

1.2

MopnenupoBanue (HU3NUECKUX SBICHUH M ITPOIIECCOB.
Hayunbie runoressl. dusnyeckue 3aKOHBI U TEOPHU.
I'paHunbl  NPUMEHUMOCTH  (DU3NYECKUX  3aKOHOB.
[Mpunuun coorBerctBus. Poms w1 mecto ¢usuku B
(hopMHpOBaHUH COBPEMEHHOI HaAyYHO!H KapTUHBI MHpa,
B [IPAKTUYECKOM eSITENbHOCTH JI0JIeH

MEXAHUKA

2.1

KMHEMATUKA

211

Mexanunyeckoe JIBIDKEHUE. OTHOCHUTENBHOCTh
MexaHudeckoro  nBmkeHus. Cucrema  oTcuérta.
Tpaekropust

2.1.2

Ilepememienre,  ckopocTb  (CpemHsAs  CKOPOCTb,
MT'HOBEHHasi CKOPOCTh) M YCKOPEHHE MaTepHaIbHOMN
TOYKH, MX TPOEKIUM HAa OCH CHCTEMbl KOOpIMHAT.
CrnoxeHue mepeMelIeHUH U CIOKEHHE CKOpocTei

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSAMOJIMHEHHOE
IoBwkeHne. I'paduku  3aBUCMMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOpEHMs, MYTH U  IepPeMELICHUs
MaTEpUaJIbHOM TOUYKH OT BPEMEHH

2.14

CBoboaHoe TaieHue. Y CKOpeHne cBOOOIHOTO
[aIeHus

2.15

Kpusonuueiinoe npimkeHne. PaBHOMepHOe NBIKEHHE
MaTepUaJbHOW TOYKH [0 OKPY)XHOCTH. YTIJIOBast
CKOpOCTb, JIMHENHAss ckopocth. Ilepnox u wacrora.
[leHTpOCTpEMHUTENBHOE YCKOPEHHE

2.1.6

TexHuyeckue YCTpOMCTBA: CIMIOMETP, JBUKECHHE
CHApSIIOB, LIETIHBIE 1 PEMEHHBIC MEpEAadn

2.17

IIpakTrueckne paboTel. I3MepeHHe MTHOBEHHOU
ckopoctu. MccrenoBaHue  COOTHOIICHHS — MEXIY
MYTSAMH, TPOMICHHBIMHU TEIIOM 3a IIOCIIEAOBATEIbHBIE
paBHbIE TIPOMEXKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM
JIBIKEHUM C HAYaJbHOW CKOPOCTBIO, PABHOW HYIIIO.
W3ydyeHue nABWKEHHUS IIApUKa B BS3KOM YKUAKOCTH.
Wzydaenne JBIDKCHUS Tena, OpOIIECHHOTO
TOPU30HTAIBHO

2.2

JIMHAMUIKA

221

IIpunnun orHocutenbHOCTH [Manunes. IlepBblil 3akoH
HerotoHa. MHepumanbHble CUCTEMBI OTCUETa

2.2.2

Macca tena. Cuna. [TpuHIHI CyTIepro3uiuy CHI

2.2.3

Bropoii 3akoH HproToHa 1u1si MarepualbHOM TOYKH B
nHepuuanbHoi cucteme orcuéra (MCO). Tpernii 3akon
HproToHa a71s1 MaTepHaIbHBIX TOYEK
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224

3akoH BCEMHUPHOI'O TATOTCHUA. Cuna TSDKECTH. HepBaﬂ
KOCMHUYCCKAsl CKOPOCTb. Bec Tena

2.2.5

Cuna ympyroctu. 3akoH ['yka

2.2.6

Cuna Tpenms. Cyxoe Tpenue. Cuna TpeHus
CKOJBXKEHUs] W cuia TpeHus nokos. KoagpduuumeHnt
TpeHusi. CHiia CONMPOTHBIICHHS TIPH JBW)KEHUU Tella B
JKUJIKOCTH WJIH Ta3e

2.2.7

HOCTyHaTeJ'ILHoe u BpamaTejabHOC JABHIKCHHEC
a0COIOTHO TBépI[OFO TCJ1a

2.2.8

MOMEHT ChIIBI OTHOCHTENBHO OCH BparieHus. Ilnedo
cuibl. Y cnoBus paBHoBecus TBépaoro tena B MCO

2.2.9

TexHnueckue yCTpOﬁCTBaZ MNOAIIUITHUKH, JIBHKCHHC
HMCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Mpaktnyeckue pabotThl. M3yueHue NBMKEHHS Opycka
M0 HAKJIOHHOMW TIJIOCKOCTH MO/ IEUCTBUEM HECKOJIBKUX
cun. HMccnenoBaHue 3aBUCHMMOCTH CHUJT  YIIPYTOCTH,
BO3HHKAIOIIUX B JIe(pOPMHUPYEMOH MPYXHHE U
PE3UHOBOM 00pasiie, OT BEIUYMHBI UX Ae(HOopMaIum.
HccnenoBanue ycioBuil paBHOBECHUsI TBEPIOro Tena,
HMEIOILETO0 OCh BpaIICHHs

#i#HPar##H#3AKOHbI COXPAHEHINS B MEXAHUKE

HNmmynsc MaTepUaIbHON TOYKH, CUCTEMBI
231 MaTepHaNIbHBIX To4YeK. VIMIynbc CHIBI M U3MEHEHHe
HUMITYJIbCa Tejia
2392 3akoH coxpaHeHus ummynsca B MCO. PeaktuBHOE
- IBIDKEHHE
2.3.3 Pabora cuiibl
2.34 MOILIHOCTD CHIIBI
235 Kunernueckast s3Heprusi MaTepHaIbHOM TOUKU. Teopema
o 0 KMHETHYECKON HEPTUHI
IlorenunansHass sHeprus. IloTeHumanbHas 3Heprus
23 2.3.6 yrpyro aedopMUpOBaHHON NPYKUHBI. [loTeHInambHas
SHeprus Teja BOJIN3U MOBEPXHOCTH 3eMIIH
[loTeHanbpHple M HEMOTEHIMANbHBIE cuibl. CBA3b
237 pabOTBl  HEMOTCHUHUAIBHBIX CHJI C HM3MEHEHHEM
- MEXaHHYECKOW OHEprMd CHCTEMBI Tel.  3aKOH
COXPaHEHMsI MEXaHUUECKOM SHEpPrun
2.3.8 Ynpyrue v Heynpyrue CTOINKHOBEHUsI
239 TexHUYeCKUE YCTPOMCTBA: ABM)KEHUE PAKET, BOILOMET,
o KOIIep, IPYKUHHBIN MHCTOJIET
IIpakTryeckne paboTel. M3ydeHne CBS3M CKOPOCTEH
2310 TEN TpU HEynpyroMm ynape. MccrnemoBaHue cBs3n
o paboTHI CHIIBI ¢ M3MEHEHHEM MEXaHUYeCKOW >HepTHH
Tena
3 MOJIEKYJISIPHA S ®N3UKA 1 TEPMOAMHAMUKA
##HPar##OCHOBbBI MOJIEKYJIAIPHO-KMHETUYECKOU TEOPUN
OCHOBHBIC TIOJIOXKEHHUS MOJIEKYIISIPHO-KHHETHIECKON
311 Teopun.  bpoyHoBckoe — mBmkenue.  Auddyzus.
- Xapaktep [BWXKEHMS M B3aUMOJEMCTBHS YacCTHIL
BEILIECTBA
3.1 N N
Mopnenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPIABIX TEN U
3.1.2 OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE JTHX
Mojeneit
313 Macca monekyn. KonnuectBo BemectBa. [locrosHnas

ABorazapo
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3.14

TeruoBoe paBHoBecue. TemnepaTypa U €€ U3MEpEHHE.
IITkana temneparyp Llenscus

3.15

Monens wuneamsHOro rasza. OCHOBHOE ypaBHEHHE
MOJICKYIISIPHO-KHHETHYECKOI TEOPHHU HACATBHOIO ra3a

3.1.6

AbOcomroTHast  TemIepaTypa Kak Mepa  CpemHen
KWHETHUYECKOH DHEPrHU TEIUIOBOTO IBKECHUS YaCTHUIL
ra3a. [lIkana remnepatyp Kenbuna

3.1.7

VpaBuenne Knaneiipona — MenneneeBa. 3akoH
JlanmpToHa

3.1.8

T"a3oBBIC 3aKOHBI. I/I3or1poueccm B HACAJIBHOM Tras€ C
IMOCTOAHHBIM  KOJIMYECTBOM  BCHICCTBA: H30TCpPMaA,
n3o0xopa, H306apa

3.1.9

TexHHYeCKHe YCTPOUCTBA: TePMOMETP, bapomeTp

3.1.10

[MpakTryeckue pabotsl. M3MepeHnre Macchl Bo3ayxa B
KIacCHOM KoMHaTe. MccinenoBaHue 3aBUCUMOCTH
MEKAY NapaMeTpaMH COCTOSIHUSL Pa3peKeHHOr O Taza

3.2

OCHOBbI TEPMOAVHAMUKH

321

TepmoanHaMuyeckasi cucrtemMa. BHyTpeHHss 3Heprus
TEpMOJMHAMHUYECKONW  CHCTEMbI UM  CIIOCOOBI €&
W3MEHEHUS

3.2.2

KonmuectBo Teruiorsl U pabora. BHyTpeHHss sHEprus
OIHOATOMHOT'O HJICabHOr0 rasa

3.23

Bust TerIonepeayuu: TETIONPOBOJHOCTD,
KOHBEKIIMS, U3JIydeHue. TennoéMKocTs Tena. Y AenbHas
TEIUTIOEMKOCTh BelllecTBa. PacuéT komuyecTBa TEIIOTHI
IpH Temonepeaaye

3.24

IlepBrlii 3ak0H TepMoauHamMuKu. [IpuMenenne neporo
3aKOHa TEPMOANHAMUKH K H30IIPOLIECCaM.
["padryeckas MHTEepUpeTays padoThl raza

3.25

TerutoBble MamuHbl. [IpuHIMIBI AEHCTBUS TEIUIOBBIX
MammH. [IpeoOpa3oBaHust SHEPIUHM B  TEIJIOBBIX
mamuHax. KoadduipeHt noneznoro neiicteus (naiee
— KII 1) TernoBoit mamuasl. [ukn Kapro u ero KITJT

3.2.6

Bropoit 3akoH TepmomumHamuku. HeobpaTumocTh
IpoleccoB B MIpupoje. TemioBble  JBUTaTENH.
OKonoru4yeckre npodJIeMbl TEIII0IHEPT €THKU

3.2.7

TexHU4YecKue yCTpOWCTBA: [BUTATENb BHYTPEHHEIO
CropaHusi, ObITOBOM XONOJMIBHUK, KOHIUIIMOHED

3.2.8

IIpaktnueckne  paborel.  M3MmepeHme  yaenmpHOU
TEIIOEMKOCTH

3.3

AT'PETATHBIE COC

TOAHNA BEIIIECBA. ®A30BBIE ITEPEXO/IbI

331

ITapoobpazoBanme wu KoHAeHcanua. Vcmapenume u
KUTIEHWE.  Y7enbHas TeIuloTa  IapooOpa3oBaHUSL.
3aBHCHMOCTh TEMIEPATYPHI KHIICHHUSI OT JABICHIS

3.3.2

AOGcomoTHasT M OTHOCHTENbHAS BIAXKHOCTh BO3IyXa.
HacpinienHsbiii nap

3.33

Teépmoe temo. Kpucrammmueckne u amopdHbIE Tena.
AHM30TpONIHISL  CBOWCTB  KpHCTAUIOB.  JKupakwe
KkpucTasisl. COBpeMEHHBIC MaTEpPHAIbI

3.34

IInaBneHre W KpucCTaIM3auus. YJenbHas TEIUIOTa
raBneHns. CyOommumanms

3.35

ypaBHeHI/Ie TEIUIOBOro OajaHca

3.3.6

TexHUUecKue yCTpONCTBA: TUTPOMETP M ICHXPOMETP,
KaJIOPHMETP, TEXHOJOTHH TIONYYEHUs] COBPEMEHHBIX
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MartcepuajioB, B TOM YHCIC HaHOMATCpUAJIOB, U
HAaHOTCXHOJIOI'NHU

HpaKTI/I‘IeCKI/Ie pa6OTLI. I/I3MepeHI/Ie BIIA)KHOCTHU

3.3.7
BO3lyXa
4 QJIEKTPOAMHAMUKA
QJIEKTPOCTATUKA
411 OnekTpuzalys Tel. ONeKTpudeckuid 3apsa. JlBa Buma
o QIIEKTPHIECKUX 3apsiJIOB
4.1.2 IIpoBOgHNKY, TUBNEKTPUKH U NOTYIPOBOJHUKH
413 3aKOH COXpaHEHUS DIEKTPUIECKOTO 3apsijia
414 BzaumonerictBue 3apsaaoB. 3akon Kynona
DnekTpuieckoe noJie. Hampsoxk€HHOCTD
415 9JIEKTpUYECKOro Tmojs. [lpuHIMI — cymepro3uIum.
Jluany HanpsHKEHHOCTH SJIEKTPUYECKOTO TOJIsS
416 Pabora cun anektpocraruueckoro moms. [loreHnmait.
41 o Pa3HoCTh MOTEHIINAIOB
' [lpoBOMHUKM W JUANEKTPUKKM B MOCTOSHHOM
4.1.7 3JEKTPHUECKOM Tosne. Jwusnextpuueckas
MPOHUIIAEMOCTh
OnekTpoéMkocTh. KoHaeHcaTtop.  DIeKTpOEMKOCTDH
418 IUIOCKOTO ~ KOHJIEHCATopa. OHEPrus  3apspKEHHOTO
KOHJIeHCAaTOopa
TexHHUYecKHe yCTPOUCTBA: 3JIEKTPOCKOIL, DIIEKTPOMETD,
419 IJIEKTPOCTATHYECKAS 3alura, 3a3eMIIeHHE
o 3JIEKTPONPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHHBIN
HPHUHTEP
4.1.10 [IpaxkTuueckue pabotel. VM3MepeHue 3meKTpOEMKOCTH
o KOHJIeHCcaTopa
###Par###I10CTOSAHHbBIN DJIEKTPUYECKUWHM TOK. TOKU B PA3JIMYHBIX CPEJAX
YcnoBus CYILIECTBOBAHHS HIOCTOSTHHOT'O
421 3JEeKTpHUYecKoro Toka. Vcrounuku Toka. Cuma Toka.
ITocTOsIHHBIN TOK
4.2.2 Hanpsbkenune. 3akon Oma Jij1s y9acTKa Lenu
423 OnekTpu4ecKoe CONPOTHUBIICHUE. VY nenpHOE
o COIIPOTHBIICHHE BEIIECTBA
424 [ocnenoBarensHOE,  MapajuiebHOE,  CMEIIAHHOE
o COCIMHEHHUE MTPOBOTHIKOB
4.2.5 Pabora snexrpuueckoro Toka. 3akoH [xoyns — Jlenmna
4.2.6 MOIIHOCTh AIEKTPHUECKOTO TOKA
4 anekTpoaBmkymas cmwia (manee — /1C) u BHyTpeHHEe
: 427 COIIPOTHBIICHHE WCTOYHWKAa TOKa. 3akoH Owma s
- MOHOM (3aMKHYTO#) 3iekTprueckor menn. Koporkoe
3aMBIKaHUE
DJNeKTpOHHAs TPOBOAMMOCTh TBEPIBIX METAIIOB.
4.2.8 3aBUCHMOCTD COMPOTHUBIICHHS METaJIOB oT
TeMnepaTypbl. CBepXIPOBOAUMOCTb
429 OnekTpudecknii  Tok B Bakyyme.  CBoiicTBa
o SIEKTPOHHBIX ITyIKOB
[onmympoBomauku. CoOCTBeHHass W MPUMECHAS
4.2.10 MPOBOJIUMOCTh  MONYNPOBOAHKUKOB. CBoiicTBa p-N
nepexoza. I1omynpoBoTHIKOBBIE TPHOOPEI
4211 OneKTpuIecKui TOK B JJIEKTPOJIUTAX.

3J'I€KTpOJ'H/ITI/I‘I€CKa$[ JUCconranms. 9J'ICKTpOJ'IPI3
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4.2.12

OnekTpuueckuid TOK B Tazax. CamMoCTOATENbHBIA U
HECAaMOCTOSITENIbHBIN  pa3psn.  Pa3nuuHble  THITBI
CaMOCTOSITENILHOTO pa3psaa. Monnust. [1nasma

4.2.13

TexHuueckue ycTpoicTBa: ammepMeTp, BOJIBTMETP,
peocTaT, UCTOYHHKU TOKa, 3JEKTPOHArpeBATENbHBIE
pHOOPHL, 3JIEKTPOOCBETUTENLHBIE npuoopHI,
TEPMOMETP  CONPOTHUBIEHMS, BaKyyMHBIH  JHOA,
TEpPMHUCTOPHI B (POTOPE3NUCTOPHI, TOTYITPOBOAHUKOBEIN
JINOJ, TaJIbBaHUKA

4.2.14

[Ipaktiueckne pabotel. M3ydeHue cMmemaHHOTrO
COEZMHEHUS PE3UCTOPOB.

Mamepenne D/1C ncToyHNKa TOKa U €r0 BHYTPEHHETO
conporusiieHnsi. HaOmoneHune anektponmsa

11 KJIACC
Kon
KonnpoBepsieMoro 3jieMeHTa IIpoBepsieMble 3JIeMEHThI CONePKAHUS
pa3aena
4 OJIEKTPOJIMHAMIKA
#HH#Par###MAT HUTHOE TIOJIE. DJIEKTPOMATHUTHA SI MHIY KIS
431 ITocTosiHHBIC MarHHUTBI. B3anmoneiictBue
e MOCTOSIHHBIX MarHUTOB
MaruautHoe none. BekTop MarHMTHOM MHIYKLUH.
4.3.2 [Ipynuun cynepno3uuuu. JIMHUM  MarHUTHOU
- uHnykimu. KapTuHa TuHUA MarHUTHOW MHITYKITHH
I10JISI IIOCTOSIHHBIX MAarHUTOB
MaruuTHOE ToJNe TPOBOJHMKA C TOKOM. KapruHa
JMHUA TIONSl JUIMHHOIO TPSIMOTO TPOBOAHUKA U
433 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHHKA, KATYIIKH C
TOKOM. OmbIT Opcrena. Bsaumogeiicteue
MPOBOJIHMKOB C TOKOM
434 Cua Amniepa, € MOAYINIb U HaIllpaBJICHHUE
Cuna Jlopenma, e€ Momynb | HaIlpaBJCHUE.
435 JIBrkeHne 3apsHKeHHON YacTHIBI B OXHOPOIHOM
MarHuTHoOM mosie. Pabora cuibl JlopeHiia
43 4.3.6 SIBIIeHME 2IEKTPOMArHUTHOW HHAYKIIMU
437 IToTOoK BEeKTOpa MarHUTHOH WHAYKITUH
438 OJAC wHAoyKmun. 3aKOH  DIIEKTPOMATHUTHOM
- uanykmn Papanes
Buxpesoe anextprdeckoe momne. J/1C uHIYyKINN B
439 MPOBOJIHUKE, JIBMXKYLIEMCSl OCTYNAaTeNbHO B
OJTHOPOJJTHOM MarHUTHOM I10JIe
4.3.10 [pasuio Jlenna
4311 WunykrtuBHOCT. SABnenwe camomHmykmmm. I/C
- CaMOWH/TYKITHH
4.3.12 DHeprusi MarHUTHOT'O TOJISI KATYIIKHA C TOKOM
4.3.13 DJIeKTPOMArHUTHOE TOJIE
TexHU4ecKue YCTpOMCTBA: IMOCTOSHHBIE MAarHWTBHI,
4.3.14 AIIEKTPOMATHUTEI, 3JIEKTPOABUTATENb, YCKOPUTEIN
JIIEMEHTapHBIX YaCTHII, HHTYKIFOHHAS I1e9hb
4315 [IpakTrueckne pabotel. M3yueHme MarHUTHOTO

MOJISI KATYIIKHW C TOKOM. I/ICCJ'IC,I[OBaHI/IC ,E[eﬁCTBPIH
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MOCTOSSHHOTO MarHuta Ha paMKy C TOKOM.
WccnenoBanue SIBJICHHUS AIEKTPOMATHUTHOH
WHTYKIHH

KOJIEBAHUA 1 BOJIHbBI

5.1

##HPartHH#MEXAHNYECKHWE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S

5.11

Konebarenpuas cucrema. CBoOOIHEIE KOIEOAHHS.
Iapmonunueckue konebanus. Ilepuoxa, wyacrtoTa,
aMIUIATY/a ¥ Qa3a KoneOaHui

5.1.2

[IpyxuHHBIN MasTHUK. MaTeMaTH4ecKuil MasiTHUK

5.13

YpaBHeHue rapMOHHYECKUX KoJIe0aHui.
KunemMatnueckoe ¥ JUHAMUYECKOE OIMCAHUE
K0J1e0aTeILHOrO IBUKEHUS

5.14

IIpeBpamienne 5SHepruM MpU TapMOHHUUYECKUX
koneOanmsix. CBsA3p  aMIUIMTYyZABl  KojeOaHWH
WCXOAHOW BEINYMHBI C aMIUIUTYIaMH KoJleOaHui e€
CKOpPOCTH U YCKOPEHUS

515

KonebarenbHbrit KOHTYP. CBoOonHbIe
JJIEKTPOMAarHUTHBIE KOJNEO0aHUs B  HICaIbHOM
KoJeOaTeNnbHOM  KOHType. AHAJIOrus  MEeXIy
MECXaHHUYCCKHUMU u QJICKTPOMAariMTHbBIMU
konebanusmu. Popmyna Tomcona

5.16

3aKkoH COXpaHCHUA OHEPIrun B nacajibHOM
K0J1e0aTeNbHOM KOHTYpe

5.1.7

BeiHy>XI€HHBIE MEXaHHYECKHE KoneOaHus.
Pesonanc. PesonancHas kpuBas. BBIHYXIECHHBIE
2JIEKTPOMAarHUTHBIE KOJeOaHus.

518

Ilepemennsiit Tok. CHHYCOMATBHBIN TIEpEMEHHBIH
TOK.

5.19

MoOIIHOCTE MEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JEHCTBYIOIIIEE 3HAUCHNUE CUJIbI TOKA M HANIPSKCHUSI

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mnepenaya u
noTpedneHue 3NEKTPUYECKON SHEPrHUH.
OKONOrM4eckue  pHUCKM TP NPOHU3BOACTBE
3JIEKTPUUECKOM SHEPrUH. Kynbrypa
UCIIOJIb30BaHUS 3JIEKTPO3HEPTHU B ITOBCEIHEBHOM
KH3HU

5.1.11

TexHuuyeckue YCTpOICTBa: cericmorpad,
JJEKTPUUECKUIN 3BOHOK, JIMHUHU JIEKTpornepeaad

5.1.12

IIpakTrnyeckue paboTHL HccnenoBanue
3aBHCHMOCTH TIEPHOJa MalbIX KOJeOaHUH rpy3a Ha
HUTH OT JUITMHBI HUTH 1 Maccel rpy3a. MccrenoBanue
MIEPEMEHHOr0 TOKa B LEMH W3 IOCIEI0BATEIHHO
COeIMHEHHBIX  KOHJCHCATOpa,  KaTymIKH |
pesucropa

5.2

#HPartHH#MEXAHNMYECKUE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHUYeCcKHEe BOIHBI, YCIOBHUS PACIPOCTPaHEHMS.
Ilepron. CKoOpocTb pacnpoCTpaHEHUsT W UIMHA
BoHEL Ilonepednsie 1 MpoaONbHbIE BOIHBI

5.2.2

WuaTepdepentyst 1 audpaxiys MEXaHHIECKIX BOITH

523

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

524

3HCKTpOMaI‘HI/ITHLIC BOJIHBL. Y CIIOBHS N3ITY4CHUA
QJICKTPOMArHUTHBIX BOJIH. Bzanmnas OpUCHTALIN A
BCKTOPOB E, Buvs BHCKTpOMaFHHTHOﬁ BOJIHC B

BaKyyMe
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5.2.5

CBoiicTBa 3NEKTPOMArHUTHBIX BOJIH: OTpPa)KEHUE,
MPEIOMIIEHHE, MOJISIpU3aLus, mdpakmus,
unTepdpepernus. CKOPOCTh  3MEKTPOMArHUTHBIX
BOJIH

5.2.6

[llkana »nekTpoMarHUTHBIX BOJH. [IpumeHeHHe
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

IpuHITUITE paanoCBSI3 U " TEJIEBUJICHUS.
Panuonokanusi. DIEKTpOMarHUTHOE 3arps3HEHUe
OKpYXarolien cpelbl

5.2.8

Texuuueckue yCTpoiicTBa: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YABTPAa3BYKOBasi JIUArHOCTHKA B
TEXHUKE M MEIUIUHE, pajap, paJuoNpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-neun

5.3

OIITUKA

531

[IpsiMmonuHelHOe pacnpocTpaHeHHE CBeTa B
onHOpoIHOM cpene. JIyd cBeTta

5.3.2

OTtpaxeHne cBeTa. 3aKOHBl OTPAKEHHs CBETA.
TMoctpoerne M300paXKeHHIT B ITIOCKOM 3epKaJie

533

[Tpenomienue cBera. 3aKkOHBI TNPEJIOMJICHHMS  CBETA.
AOCOIOTHBIN 1T0Ka3aTellb PEJIOMIICHHUS

534

Ilonuoe BHyTpeHHee orpaxeHue. [IpenenbHblii yron
MIOJTHOTO BHYTPEHHET0 OTPAXKEHHUs

535

Jucnepcus csera. CI0OXKHBIH cocTaB 0eoro cera.

I[Ber

5.3.6

CoOuparoliyie ¥ pacceuBaroliue JUH3BL TOHKas
nuH3a. QOKyCHOE pacCcTOSHUE M ONTHYECKas CHja
ToHKOM nuH3bL. [locTpoeHme w300pakeHuil B
coOHMpaloIMX U pacceuBaromux JuH3ax. ®opmymna
TOHKOM JIUH3BI. Y BEINUYCHHUE, TaBAEMOE JIMH30M

5.3.7

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONITUKU

5338

Hutepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBust HabMOAEHU MAaKCUIMYMOB 1 MUHUMYMOB
B UMHTep(EpEHIMOHHOM  KapTHHE OT JBYX
cHH(]a3HBIX KOTePEHTHBIX HCTOUHHKOB

5.3.9

Hudpakuust  cera. [udpakumonnas pemérka.
VcnoBue HaOMIOACHHS [TIaBHBIX MaKCHMYMOB IIPU
OafeHAd  MOHOXPOMATHYECKOrOo  CBera  Ha
J(PaKIMOHHYIO pEmETKY

5.3.10

Ilongpu3zauus ceera

5311

TexHuyeckue yCTpoiicTBa: OYKH, Jyma,
(oroanmapar, TIPOEKIIMOHHBIN anmapar,
MHKpPOCKOII, ~TEJIECKON, BOJOKOHHAs ONTHUKA,
JupakuroHHas peméTKa, MoIsIpon

5.3.12

IIpakTrueckne pabotel. M3MepeHue mokazaTemns
MIPETOMJICHUSL. HccnenoBanue CBOMCTB
n3o0pakeHnii B nuH3aX. Habnromenwe amcmepcuu
CBeTa

BJIEMEHTbI CITIELIMAJIbHOM TEOPMU OTHOCUTEJIbBHOCTHU

6.1

I'panunet MPUMEHUMOCTH KJIaCCUYECKOM
MexaHuKku. IlocTynmaTel TeOpuHM OTHOCHTEIHHOCTH:
WHBAPHAHTHOCTh MOAYIS CKOPOCTH CBeTa B
BaKyyMe, IPUHITAI OTHOCHTENIEHOCTH DHHINTEeHHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTHU. gaMe,I[J'IeHI/Ie
BPEMCHHU M COKPAIICHUC NJIMHBI

6.3

3Hepr1/m 1 UMITYJIbC CB060,Z[HOI>'I HaCTHUIbI
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6.4

CBs13b MacChI ¢ SHEPTUCH W UMITYJIBCOM CBOOOTHOM
YACTHUITB. DHEPTHs TOKOsI CBOOOTHON YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

3JIEMEHThI KBAHTOBOM OIITUKH

7.1.1

®otonbl. opmyna [TnaHka cBs3u sHeprun GoroHa
C €ro 4acToTON. DHEprusi ¥ UMITYNbC (hOTOHA

7.1.2

OtkpsiTHE 1 HccaenoBanue Gorodddexra. OnbITH
A.T'. CroneroBa. 3akonsl poroddderra

7.13

VYpaBHenne OuHmTelHa It doTodddexTa.
«KpacHas rpanuma» gorodddekra

7.14

Jasnenue ceera. Onbrtel [1.H. JIeOenera

7.15

XHUMHUECKOE JEHCTBUE CBETA

7.1.6

TexHuuecKue YCTPONCTBA: (boTosmemeHT,
(doTomatuuk, comHeyHas 6atapesi, CBeTOAHON

7.2

CTPOEHHME ATOMA

721

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo
WCCIIEZIOBaHUIO CTpoeHus aToMma. [lnanerapHas
MOJIENb aTOMa

7.2.2

Iloctynater bopa. W3nydeHue u mOINIOLICHHE
(hOoTOHOB TpH Tepexofie aToMa C OIHOI'O YPOBHS
SHeprud Ha japyroil. Bumel cnektpoB. Croextp
YpOBHEH 3HEPrUHu aTOMa BOIOPOJA

7.2.3

BonHoBbie cBoiicTBa wactuil. Bomubl ne bpoitns.
KopnyckynsipHo-BoiHOBOM ayanu3m. Jludpaxums
3JIEKTPOHOB Ha KpUCTaJIIax

724

CHoHTaHHOE ¥ BBIHYXKJCHHOE  H3JIyYeHHE.
YcTpolicTBO M IPHHIIKMN paboThI J1azepa

7.2.5

TexHuyeckue yCTpOICTBA: CIEKTPAJIbHBIM aHAIU3
(ciexkTpockon), 1a3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

[IpaxTrueckue pabotel. Habmonenue nuneiuaToro
CIICKTpa

7.3

ATOMHOE AJIPO

7.3.1

MeTtonn! HaOJIIOAeHUS " peructpanuu
3JI€MEHTAPHBIX YaCTHI]

7.3.2

OtkpbiTHE paaroaktuBHOCTH. OmbIThl Pezepdopna
IO  ONPENENCHHIO  COCTaBa  PaJHOaKTUBHOTO
manydenus. CoiictBa anbda-, Oera-, ramma-
M3IydeHus. BiusiHIe pajioakTHBHOCTH Ha JKHBBIC
OpraHH3MBbI

7.33

OTkpeITHE TPOTOHa © HeHTpoHa. HykinoHHas
Momens sanapa leiizenOepra — MBaneHko. 3apsin
sipa. MaccoBoe uncnio sapa. M3oronsl

7.3.4

Anpda-pacian. DIEKTPOHHBIA W TO3UTPOHHBIN
Gera-pacma. l'amma-m3irygenue. 3akoH
paIroaKTHBHOTO pacmaja

7.35

DHeprus CBA3W HYKIIOHOB B spe. SIIepHbIe CHIIBL.
Jedext maccol sipa

7.3.6

S nepHble peakuuu. [leneHue u CUHTE3 sliep

7.3.7

SnepHplii  peakTop.  TepMOAIEpHBI  CHHTE3.
[IpobnemMbl M TIePCIEKTHBHI SACPHON SHEPTEeTHKH.
OKONOrM4IecKue aceKThl SIePHON SHEPTEeTHKU

7.3.8

3HCM6HTapHLIe HaCTUIEBI. OTKpLITI/Ie NO3UTPOHA.
(DyHlIaMeHTaHLHLIe BSaHMOHCﬁCTBHﬂ
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7.3.9

TexHuueckue ycTpoiicTBa: JO3UMETp, Kamepa
Buunbcona, sizepHBIi peakTop, aToMHas bomoa

7.3.10

[Ipaktiueckne paboTel. MccnmemoBaHue TpeKOB
yacTHI (110 TOTOBBIM (oTorpadusm)

OJIEMEHTEI ACTPOOU3UKHU

8.1

Bun 3Bé3anoro Heba. Co3Be3mus, sIpKUE 3BE3JBI,
IIAHETHI, UX BUAVMOE JBIDKEHHE

8.2

ConHeuHast cucrteMma. [ImaHeTsl 3eMHOW TpYIIIBL
IInaHeTbI-TUTaHTBl U WX CIYTHUKH, KapJIUKOBBIE
riaHeTsl. Masble Tena COJTHEYHOM CHCTEMBI

8.3

Comune, dotochepa u armochepa. ComHeuHas
AKTHBHOCTH

8.4

Hcrounnk sueprun ConHua 4 3BE31

8.5

3BE3MIbI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb, PaJINyC, TEMIIEpaTypa, UX B3aUMOCBS3b.
Junarpamma «CreKTpaibHBIM KJIacC — CBETUMOCTHY.
3BE3/1bI TVIABHOM MOCIIEIOBATSIIBHOCTH. 3aBUCUMOCTD
«Macca — CBETHMMOCTBY IS 3BE3N  IJIaBHOM
MOCJIE0BATEILHOCTH

8.6

Buyrpennee  crtpoeHne  3B&3a.  CoBpeMeHHbBIE
MPEJICTABICHUS. O TPOHCXOXKJICHUH U 3BOIOIMU
ComHia ¥ 38831, OTallbl )KU3HU 3BE3]T

8.7

Mneunsiif [Tyre — Hama [Manaxktuka. CrmpanbHas
CTpyKkTypa l'anakTuku, pacnpeneneHue 3BE31, rasa
u neuin. [lonoxkenne u aBwkenne ConHIA B
lanaktuke. [lnockas u cdepudeckasl NOACUCTEMBI
["anakTvku

8.8

Tunel ramaktuk. PaavoranakTuku M KBa3apsbl.
UeEpHble ObIpHI B Ipax rajJaKkTUK

8.9

Bcenennas. Pacmmpenne Bceenennoil.  3akoH
Xab606ma. Paz6eranne ramaktuk. Bospact u pamuyc
Bcenennoii, teopuss bonbemoro B3pbiBa. Monenb
«ropsyeil BeenenHoiy. PennkroBoe uznydeHue

8.10

Macmrabuas CTpYKTypa Bcenennotii.
Meraranaktuka. Hepewménnsie poOIEeMBI
aCTPOHOMHUH
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Y4yeOHO-MeTOAUYeCKOe oOOecneyeHHe 00pa30BaTeIbHOIO0 Mpolecca

Oos3aTesbHbIE yueOHbIe MATEPHAJIBI VI YYEHHKA

o ®usmka, 10 knace/ Msxkumes I'.41., IlerpoBa M.A., Crenanos C.B. u apyrue, O01iecTBo ¢
OTPaHUYEHHOU O0TBETCTBEHHOCThIO «[PODAY»; AxunonepHoe o6mectBo «M31aTenbcTBO
«IIpocsemenne»

Meroanveckue MaTepuasbl 1Jisl YUUTeIs

o Jlunakrmueckue matepuaisl. @usuka 10 knace. A. E. Mapown. «/Ipoda», Mocksa 2004

e KonTtponsnsie padoter o pusuke 10 — 11 kmacesr: Ku. s yaurens/ A.E. Mapown, E.A.
Mapon. — 2-e u3a. M.: [Ipocsemenue, 2004 r.

e  ®dusnueckuil s3xciepuMeHT B cpenHeil mkone. H. M. lllaxmaes, B. @. Illunos. (Onrtuxka,
KBaHTOBas (pU3MKa, siaepHast PU3UKa).

e @usnueckuii skcnepuMeHT B cpeaHed mkosne. H. M. Illaxmaes, H. WM. Ilanos.
(MonexynspHas pusuka).

e  ®dusnueckuil FIKciepuMeHT B cpeaHeil mkosne. C. A. XopoiiaBuH.

MarepuajbHO-TeXHH4YeCcKoOe o0ecnieyeHre 00pa3oBaTeIbHOIO0 Mpolecca

. Kommbrorep, mpoekTop.
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