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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETILIUM TpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepkaHue mnporpaMMmbl 1O (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydaromuxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mno ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJAMETHBIM pe3yJbTaTam
OoOy4eHHMs, & TAKXKE YUYUTBHIBAET HEOOXOAMUMOCTh pPeaM3ali MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKU HAa YPOBHE CPEIHEro OOLIETOo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO rojjaM 00yUeHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyNas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yOmuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTe€pHalOB C 3a/J[aHHBIMHA CBOMCTBAMU M APYIHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METO/I MO3HAHUS NPU BBINIOJHEHUU UMHU YYE€OHBIX UCCIEA0BAHUM.

B ocHOBy kypca ¢u3WKM i ypOBHS CpemaHEero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpUBaThb Kak MPUHLUIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTHUYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3UKH, BKIIIOUAET KaK
BOMPOCHI KJIACCUYECKOU, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHAa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECCKUMHU,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU ITPOOIeMamu.

Hoess npuxnaonoit  nanpasnennHocmu. Kypc dusuku mpegnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM Npo0iieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (U3UUecKkue Teopur (PopMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN MOAX0 B Kypce (DM3MKU peanu3yeTcsl Mpexkie
BCEr0 3a CUET OpraHU3aldd SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKM — DOTO HKCIOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B MporpamMme mno (pusnke oO0beIMHEHBI B OOIIMUMA CIMHCOK YYEHUYECKHUX
MpaKkTUYECKUX padoT. BhiheneHne B yKa3aHHOM MepeyHe J1abopaTopHbIX pador,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpollecca MCXOAd U3 OCOOCHHOCTEH TMJIaHUPOBAHUS WU
ocHameHuss kaOmHera ¢usmku. Ilpm dsToM  oOecmeymBaeTcs OBJIAACHUC
OOy4aronMMHUCS YMEHUSIMU TPOBOJAUTH KOCBEHHbBIE M3MEPEHUs, HUCCIEeI0BAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME YJENAETCS PEHICHUIO PACYETHBIX M KAaue€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MTO3BOJISIONINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasjena Kypca, Tak M UHTETPUPYsS 3HAHUSA W3
pa3HbIX pasnesnoB. s KadyeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHHs Ha
OOBSICHEHHE TPOTEKAHUS (PU3NYECKUX SBJICHHH U MPOLIECCOB B OKPYXKAIOUICH
XKU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU IS CUTyallud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbIi ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOro KaOuHeTa (U3HKU WIA B YCIOBHUSX HUHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QPu3MKM AOIKHO OBITH
HeoOXouMoe J1abopaTopHoe O0OOpyJOBaHUE [JiS BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUYECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHHM C
MPUHITITIOM MHUHUMAJIBHOW JOCTaTOYHOCTH H  OOECIEYMBAET ITOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICIOBAHMUSI  M3y4YaeMbIX  SBIIEHHA ©W  TPOIECCOB, OMIUPHUYECCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpynOBaHHE MJII YYCHUUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOSHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUSI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE WX HHTEIUICKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3y4YCHHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue yMeHUU OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue npenCTaBICHUNA O PONM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX Lene 00ecreynBaeTCsl pelieHeM CeIyoNnX 3a1ad B

npolecce u3yueHus Kypca U3UKH Ha ypOBHE CPEHEro 0011Iero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3HKY, JJIEKTPOJAMHAMUKY, KBAHTOBYIO (HU3HUKY U
AIIEMEHTBI acCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsICHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/]ad, MOJAPa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpEIeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIi Pa3BUTHSI YMEHHH MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenne ¢usuku (6a30BBII ypOBEHb) Ha YPOBHE CpPEIHETrO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HelEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX palbOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoOBeNEeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOCHHOCTEM 00yJarouXCsl.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl TO3HAHUS OKPYKAIOIIETro
Mupa. Ponb 3KcnepuMeHTa W TEOPUM B MPOIECCE TO3HAHUSA MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
du3nyecKkue 3aKOHbl U TEOPUHU. | paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponap u mecto du3uku B GOpPMUPOBAHUM COBPEMEHHOM HAYYHOH KapTHHBI
MHPA, B TPAKTUUECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUabHOW TOYKU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuueitHoe  aBWXeHHE. J[BUKEHHME  MaTepUAIbHOW TOYKH IO
OKPYHOCTH C ITOCTOSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSJIOB, LIEMIHBIE U PEMEHHBIE MEpE/Iavuu.

Jlemoncmpayuu

Mogenb cucTtembl OTCUETA, WUIKOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne nBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue cKopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckui sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWICHHS MEXAY NyTAMH, MPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHUS [IapyKa B BI3KOU JKUIKOCTH.

N3yuenue aBuxKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUJI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE IBIXKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUS TBEPIAOIO TeA.

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

Jlemoncmpayuu

SIBneHue nHepLHm.

CpaBHeHHE MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niehopmaruu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIBEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3yuenne aBmxeHus Opycka 1Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHnbl coXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKM (Te€na), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanpHas SHEPTUs YIpYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEpruss Tejaa  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUaNbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckre yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTeHIMATILHOM YHEPTUU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3ydenne abCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsIi3W pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOM TEOPUHU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTUL[ BellecTBA. Mojaenu CTpPOEHUs Tra30B, XKUJIKOCTEU U
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsbl Mosekya. KomnuectBo Bemectsa. [locrosiHHas ABoraapo.

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



Mopens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUH HACaNbHOrO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpelIHEN KWHETUYECKOW SHEpruu TEIIOBOrO JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MeHnaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyecknue yCTpOMCTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OneiThl TI0 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita lITepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOLIask IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonunamuueckass cucrema. BHYTpeHHsASI 3HEpPrusi TEPMOIMHAMHYECKOU
CUCTEMBI U CTIOCO0BI €€ n3meHeHus. KonmmuecTBo TeroTel U pabota. BHyTpeHHS s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  ra3a.  Buasl  Temuionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. YJIeJbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBblii 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBpie  mammbbl.  [IpUHOUNBI ~ JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanusi SHEpruM B TEIUIOBBIX MamuHax. Koaddumument momae3Horo
nevictBus TemtoBoit mamuHbl. [{ukn KapHo m ero ko3¢ @uiMeHT Moae3HOTO
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPHU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXKAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) Tela IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoowvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHbIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue n amopdHbie Terna. AHM30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUcCTayuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMAaTEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenre HarpeBaHus U IUIABJICHUS KPUCTAITMYECKOTO BEIIECTRA.

JlemoHCTpanus KpuCTauioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYeCcKWil 3apsn. JlBa BHUIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsia.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHbli 3€KTPUYECKU 3apsij.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYIEPIIO3ULIAN BJICKTPUUECKUX NOJIeH. JIMHMM Hanps>KEHHOCTH AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
MOTEHUHUAIOB. [IpOBOOHMKM W AUDJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexktpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMKrocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIEHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoieiicTBUE Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

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

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 y4acTKa LEeTu.

DNEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, MapALIEIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIasi CHjla U BHYTPEHHEE CONMPOTUBICHUE HCTOUYHMKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTO#) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJJIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TomynmpoBOJHUKH. CobOcTBeHHas " IIPUMECHAs MTPOBOJIUMOCTD
noJIynpoBogHUKOB. CBOMCTBA p—n-niepexoa. [lomympoBoIHUKOBBIE TTPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B Tra3zax. CaMOCTOSITEIbHBIH M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHU4ecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUIlbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3yueHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocylIecTBISETCS C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4YHbIH (DakT, rumoresa, (uanMdeckas BEIUMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIUI0OOOMEH JKUBBIX OPraHU3MOB (BUIbI TEILJIONEPENAaUYH, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET W JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOIMUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIIE€ HAaHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX  MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM WHAYKUMH. KapThHAa JMHWKA MarHUTHOU
WHIYKIWU TO0JI MOCTOSHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUH
MAarHUTHOI'O TOJIS JJIMHHOIO IPSIMOTO NPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaecTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HalpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHMe DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BEKkTOpa MarHUTHOMN
MHOYKIAHW. OJIEKTPOJABHMKYIAs Cuila HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu @apanes.

BuxpeBoe »iekTpuyeckoe TmoJsie. OJIEKTPOJBIKYIIAS CUla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJBIKYIIAS  CHJa
CaMOMHAYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIWOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJITHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHIYKIHH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKYy C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pasznea 5. KoJsieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUmMHbLE KOJ1€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMUA.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (asa xoseOaHUI.
[IpyXMHHBIN MasTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npyu raApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXarolux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennblii  TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
AHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJCTBE AJIEKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KOJeOATeNbHOM CUCTEMBbI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3atyxaromux KojaeOaHuu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaNPSDKEHUSI OT BPEMEHH) ISt
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum mocienoBaTEIbHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHWil Tpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBaHnue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUS pacnpocTpaHenus. llepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, nudpaximus,
unTepdepenius. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

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

[TpyuHUMITBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHNE TTOTIEPEUHBIX U TIPOIOJILHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJO0H H
4acTOTON KoJieOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaX€HUe,
nperoMIIeHUE, oNsIpu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonMHENHOE pacHpOCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

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

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

Hucnepcus cera. CnoxHbli coctaB Oenoro cseta. L{Ber.

ColOuparome U pacceuBarolmiie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOW JuH3bl. [locTpoeHnue uzoOpakeHUil B
coOuparoluX U paccerBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUu(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
onTHKa, TU(paKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEIHOE pacClpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETa.
OnTtuyeckue mpuodOpHI.

[TomHOe BHYyTpeHHEE oTpaxkeHne. Mojiesib CBETOBOIA.

HccnenoBanre CBONCTB U300paKEHUH B JTMH3aX.

Mopenu MUKpocKorna, TeJieCKomna.

Hab6mronerune natepdepeHIIny CBETa.

Habmronenune nudpakiuu ceera.

HabGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMONIIBI0 MPU3MBI.

[ToydyeHune ciekTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEIIETKH.

Habnronenue noyisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne rnokasaTess MpeJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbpl  MPUMEHUMOCTM  KJIACCMYeCKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBbHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKOW YaCTHUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyia [lnanka cBsi3u sHEPruM GOTOHA C €T0 YACTOTON. DHEprus
Y UMITYJIbC (POTOHA.

OTtkpeiTre 1 uccienoBanue pororpdexra. OnpiTel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue OunmTeitHa st Gotodddexra. «KpacHas rpanuiiay
dboToaddexra.

JaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (oTodhDEKTA.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHHiO 0 -4acTHII.
ILranerapnas moxpens aroma. Iloctymarel bopa. M3nyuenune wu moriounieHue
(GOTOHOB TpU MEpexojie aToMa C OJHOTO YPOBHSI DHEPrHMHM Ha Jpyroi. Bumsr
criekTpoB. CIEKTp ypOBHEU SHEPruu aToMa BOJIOPO/IaA.

BosHoBBIE cBOMCTBA yacTull. BonHel ne bponnsa. KopnyckynsspHo-BOIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
Habnronenue TMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul
HaOmnronenue tMHE4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1no  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4eHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tomnsl.
Anbda-pacnan. OJIEKTPOHHBIN W TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl siapa.
S nepuble peakunu. Jlenenue u CUHTE3 sIEp.
SAnepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.
DnieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTob1 HaOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTalbHbIe B3auMOJIeCcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpouCTBa U IIPAKTHUECKOE NPUMEHEHUE: T03UMETp, Kamepa
Buinbcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul
HccnenoBanrie TpEKOB YacTHIL (10 TOTOBLIM (oTOrpadusim).

Pa3zgen 8. JjieMeHTHI aCTPOHOMUHU M ACTPOPUNKHU

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, spkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHewyHasi akTUBHOCTh. Mctounumk sHeprun ConHua M 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJABHOM MOCIENIOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3BE€311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKAECHUU U 3Boronnu ConHia u
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

MaciradHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUMU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUIN JJIsI OTIPE/ICNICHUs] TIOJIOXKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6mronenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o0maromiee MOBTOPEHUE

Ponp Gu3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM c(pepax NeaTeTbHOCTH YEI0BEKa, pOJib U MECTO (PUBHKHU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a30Boro ypoBHsa B 11 kiacce oCyIiecTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XMMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBbIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, Trumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMbl YpPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OUS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TFIOCKUX PUTYp U 00bEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUpoJE, KosieOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUIMYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



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

Texnonozusi: JVMHUM DJEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, paaap, paguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30BAHU

OcBoenne yudeOHOro mnpeamera «®Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHs yueOHOro npenMera «Dusmka» T0JKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTb OOYYalOIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTpEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMH 00YUYarOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIbHOCTh B MHTEpecax Ipa)kIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOU IE€ATEIBbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUKCKOMN TPaKIaHCKOU UJICHTUYHOCTH,
NaTpuoOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEICHUS;

CHOCOOHOCTh OILIGHHMBATh CUTYalMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUS,
OPUEHTHUPYSCh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymiero pu3nveckon Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOHN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKK HA TPOTSKEHNUU BCEH KU3HU;

6) KOJIOTNYeCKOTr0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUN B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne ONbITa JEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (QUBHKE;

7) IEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHINBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJLHbIE yYeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyaJlM3UupoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IEIH JeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBaEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
basoBble uccineaoBare/bCKue 1eiCTBUA:
BJIQJICTh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB peIIieHusl 3a/ad (HU3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IMO3HAHUS,;

BJIQJICTh BHJIAMHU JICITEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAUNA, TMPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B Pa3IMYHBIX YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJISTH TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHHS, HaXOJIUTh apryMEHTBI JJIs JOKa3aTeIhCTBA
CBOMX YTBEP)KJICHHUH, 3a]1aBaTh IapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPCHOCUTh 3HaHUA TI0 (HU3UKE B TPAKTUIECKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTh MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIaJICTh HAaBBIKAMHM TOJYyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITECIBHO OCYIIECTBIISATh ITOUCK, aHAIHU3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
IIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIMOHHBIX
3a/1ad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

Co3/laBaTh TEKCTHI (DM3UYECKOTO COJEp)KaHHMS B pPa3IM4YHBIX (GopmaTax c
y4ETOM Ha3HAYCHUST HMHPOPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATIBLHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:
OCYUIECTBJISATh OOIIEHHWE Ha Ypokax (U3MKKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacro3HaBaTh MPEANOCBUIKA KOH(IMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTBI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUIYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHM C y4€TOM OOIIHX
MHTEPECOB M BOZMOKHOCTEH KaXKJJOT0O WieHa KOJJICKTHBA,;

OpPUHUMATh LEJIHM COBMECTHOM  JIEATENIbHOCTH, OPTraHU30BBIBATH U
KOOPAMHHUPOBATh JEHUCTBUSA MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YaCTHHUKAa KOMAaHIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIC TPOEKTHI, OICHUBATh HAEH C TIO3UIMH HOBH3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE TOBEJCHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JAESITENBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMyIHMpPOBaATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTABJISITh IUJIAH PEIICHUS PACUYETHBIX M KaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIUsIM;

pacuMpsTh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JieJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH UHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUIM;



UCIIONIb30BaTh MPHUEMBI PeIIEKCHH ISl OLIEHKH CUTYalllH, BHIOOpa BEPHOTO
pEIICHMS,;

yMETh OIIEHWBAaTh PHUCKHM W CBOECBPEMEHHO MPUHUMATH PEIICHUS 10 HUX
CHUKECHMUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl JPYTUX IMPU aHaJIU3€ pe3yJIbTaTOB
JeSITEIbHOCTH;

MPUHUMATh €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrUX MpH aHalu3e pe3yibTaToB
NEeSATEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce nocTKeHHs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBbI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydaroUIUXcCs
COBEpUIEHCTBYETCS HIMOIMOHATBHBIN UHTEJICKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIETO CTIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHUSA COOCTBEHHOW 3MOIMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMOBEACHME, CIIOCOOHOCTb aJalTUPOBAaThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAaIlMH, BKIIOYAIOIICH CTpEMIICHHE K JOCTIKEHUIO e U
yCcrexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U pa3pemaTh KOH(IUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K koniry obyuenuss B 10 kJjacce TpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpPUMEpax poiab M MeCTO (Pu3MKd B (HOPMHUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHMIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuajibHas TOYKa, HHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU PelIeHn: (PU3NIECKUX 3a/1a4;



pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUUYECKOM TEOPUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHUE 10 OKPY>KHOCTH, HWHEPIIHs,
B3auMOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE KUIKOCTEH
¥ TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT TIPU HAarpeBaHUH (OXJIAXKICHUH ), TETIOBOEC
paBHOBECHE, UCIAPEHUE, KOHACHCAIIWS, IUIABJICHUE, KPUCTAIIU3AllUs, KUIICHHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MIPU €r0 HAarpeBaHUU B 3aKPBHITOM
COCyJ€, CBS3b MEXKAY MapaMeTpamMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKHE BEIUYUHBI:
KOOpJIMHATa, IyTbh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMIYJIbC TeJIa, KWHETUYECKas YHEPrusi, MOTCHIMAIbHAA DHEPTUsS, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHUCAHUM MPABHUIBHO TPAKTOBAThH
(GU3UYECKUIl CMBICT HCIOJIb3yEMbIX BEIUYMH, MX OOO3HAUCHUS W EIUHMUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (HU3MYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPTysl XaOTUYECKOTO JIBIXKCHUSI MOJIEKYJ, CpeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSI SHEprusi, padoTa rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JIBUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yEMbIX BEIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYI0 BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYCHHBIC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJICKTPUUCCKUI 3apsi,
AJEKTPUYECKOE T0JIe, HAMPSKEHHOCTD MOJIs, MOTEHIIMA, Pa3HOCTh MOTECHIIMAJIOB;
NpU OINMHCAHWM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUsS] W EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJITUYMHY C IPYTUMHU BEJIMUUHAMU;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECChl U SBJICHUS, UCIIONB3Yys (PU3MUECKHE
3aKOHBI M MPUHIUMNBL: 3aKOH BceMupHOTo Tsrotenus, [, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUIT CYNEPHO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON PHEPryuu TEIIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOUN TeMmnepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3>TOM pa3nuyarh CIOBECHYIO



(bOopMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIB,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBarh MpobiieMy/3aadyy UM TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIUpOBATH BHIBO/IBI;

OCYIIECTBIIATH MPSIMBIC M KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
ATOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M WCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN N3MEPEHUI;

UCCJIENOBATh  3aBUCUMOCTH  MEXIY  (QU3MYECKHMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY,
(bUKCUpPOBATh PE3yIbTATHl IMOTYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B
BUJIE Ta0nuIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOpPHOTO
o0opynIoBaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 33JaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIb3YS (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHaM3a YCIOBUS 3a7a4n
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEJIMYUHBI U (POPMYIIHI,
HEOOXOUMBbIE NIl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
MOJTyYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMYNHBI,

peraTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATDH JIOTHUYECKH HEMPOTUBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzndeckue sSBICHUS,

UCTIONB30BaTh  MPH  PEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIUIS IOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYCOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOJTYyUYEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUYECKH aHAJTM3UPOBATH MOTyYaeMyt0 HH()OPMAITHIO;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PpPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITOJI30BAaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOCHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNE€ C BBHIIOJTHEHUEM pPa3JIMYHBIX COIMATIBHBIX POJEH,
IJIAaHUPOBaTh PpalbOTy TPYIIbI, pPalMOHATIBLHO pacHpeiesTh O00S3aHHOCTH U
IJIAHUPOBATh ACATECIHHOCTh B HECTAHAAPTHBIX CUTYyallUsiX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpPUBAEMOU MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMmeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib M MeCTO (Pu3nku B (HOPMHUPOBAHUM
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUM, B NMPAKTUYECKON IEATEIBHOCTU JIIOAEH, LEIOCTHOCTh U €IUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEei:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SECpHAs
MOJIEIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO siipa MpU perieHUur (HU3NIECKUX
3a/1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKASI TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBECHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYyCCTBEHHas
PaINOaKTUBHOCTb;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3MYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3HMUYECKUE BEIIUYUHBIL:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPsKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAs CHUJia, padoTa TOKa,
WHIYKIUST MarHUTHOTO mMoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KojJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWJa JIMH3bI, NMPU ONMHUCAHWHA TPABUIBLHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W CAWHHIIBI, YyKa3bIBaTh
bopMymbl, CBSA3BIBAIONIME JAHHYI (PU3WYECKYI0O BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOLECCHl, HUCIOJIb3Ys
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3bIBaTb (HOPMYJIbI,
CBSI3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETNUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TIOCJIEOBATEILHOIO U MAPaLIEIbHOTO
COCIMHEHHs IPOBOJHUKOB, 3aKkoH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH NPSIMOJMHENHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHUS DHEPIUH, 3aKOH COXPAHECHMS HMMILYJIbCA, 3aKOH COXPaHEHUS
IIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PaIMOAKTHUBHOIO pacnaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE BBIPAKEHHWE U YCIOBHS (TpaHULbl, OO0JACTH)
MIPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA MHIYKIIMH MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, cuiibl Amriepa u cuisl JlopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl 1O MCCIEIO0BAHUIO (PU3NYECKUX SBICHUH MU
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUUH: IPU 3TOM
dbopmympoBath TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUSA, MPOBOJIUTH OMNBIT H
bopMyIMpPOBAThH BHIBOJIHI,

OCYIIECTBIISATH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUMH C HCHOJb30BaHUEM
OpsMBIX M3MEPEHUM: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DPMKCHUPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyjJa MPU MPOBEJACHUU UCCIIEIOBAHUN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U IMPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJNIBb3Ysl (PU3UUECKUE 3aKOHBI M MPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBHS 3aJla4u



BBIOMpaTh (PU3UICCKYIO MOJCIb, BBIICIATh (PH3UUYCCKHE BEIUIMHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUETHl M OICHUBATH PEATBHOCTD
TIOJTyYEHHOTO 3HaUCHUS (PU3HUECKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATH JIOTHUYECKU HEPOTUBOPEUHBYIO
IICTIOYKY PaCCYXICHHH C ONMOpOM HAa HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUH  yYeOHBIX  33aJad  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TPEJICTABJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOM WH(GOPMAIIUH, TTOTYYCHHOW U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOTydacMyto HH()OPMAIINIO;

OOBSCHATh TPHHIMIIBI JCHCTBUS MAaIllMH, NPUOOPOB M TEXHUYCCKHX
YCTPOMCTB, Pa3inyarh YCIOBUS MX 0€30MaCHOTO MCIOJIb30BAHUS B IMMOBCEIHEBHOM
KU3HU;

IIPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOS)KHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOICCCOB OKPYKAMOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU M TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 1O (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€301MacHOCTH TP OOpaIleHHH ¢ MTPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3J0POBbS M COOJIFOICHUST HOPM 3KOJIOTHIECKOTO
MOBEACHUS B OKPY KAIOILIEH Cpeae;

paboTaTh B TpyHIE C BBHIMOJIHCHHEM pPAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPAaMOHAIBHO PpACHpPEleisITh OOSI3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyaIlHsIX, aJcKBaTHO OIICHHWBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PAacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIie
Ne ni/mm P Kourposbnbie IIpakTHyeckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa [OK
' A Y https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
fHeMaTHa https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2
Huramiica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHBI COXpaHEHUSI B MEXaHUKE 6 1 1 hitps://m.cdsoo.ruw/ 74 172
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TCPMOHHAMHKIL 0 https://m.edsoo.ru/7f41bf72
313 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Pa30BbIe NIEPEXOIBI

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



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

Hroro no pazneny

Pa3nea 4. JIEKTPOJJUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTaTiia 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN neKTpudYecKuid TOK. Toku B 12 bubnmoreka [JOK
’ pPA3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM undposbie
Ne /i P Konrpoubusie IlpakTHueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpnen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
) AHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKue U 3J1EKTPOMarHUTHbBIE 9 1 bubnmnorexa [JOK
’ KoJeOaHus https://m.edsoo.ru/7f41c97¢c
)9 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 10 3
Onmika https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIEIIUATIBHON TEOPUHU 4 | bubnnorexka [JOK
) OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 4
Pa3znena 4. KBAHTOBASI PU3UKA
4.1 DIeMEHTEI KBAHTOBOU OITHUKU 6 bubmorexa LOK
https://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aToma 4 bubnuotexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Wroro no pasaeny 7
Paznesa 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E:fsj?/l//lr?::;(sigrou/ffmwk
Hroro no paszneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
[1]
':;'H Tema ypoxka Beero Kontpoabubie IIpakTuueckue fd[:;:EHﬂﬂ zgl?al;zf;:fenbﬂme
padoThI padoThI pecypenI
®dusrka — HayKa O IpUPOJIE.
1 Hayunsie MeT(})II[I)I HO?I,)H;HI/M 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIETr0 MUpPa
Ponb u mecTo ¢usuku B

) ($hOpMHPOBaHUK COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHLHOCTH IO IeH
MexaHuyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBwxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubnnoreka [JOK
JIBAXKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEeHHOE MPSAMOIUHENHOE | bubnuorexa [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majieHne. Y cKopeHue 1 bubnmoreka [JOK
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE NBUKEHUE.

7 JIBM>KeHHE MaTepuaabHOM TOYKH 110 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTHU
8 [Tpuniun otHOcUTENbHOCTH [ anues. 1 bu6mmoreka [IOK



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

HMuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cuwi. Bropoii 3akon bubmmorexa [OK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
Hbrorona asis MarepuanbHON TOUKU

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 Tskectu. [lepBas kocMuueckas bubmmorexa LOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akon ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koaddunment tpenus.

13 Cuia an OTI/IBnefI/I(I;)[ pu BI/DI;eHHI/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3{76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnuorexa [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprusi MarepuagibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU dDHEPrUU

17 [ToreHimanpHas SHEPTHUsL. bu6mmoreka [IOK



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

[ToTenuuanpHas sHEpPrUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble U HEMOTEHIIMAJILHBIE
cuiibl. CBsA3b paboThI
HENOTEHIMAIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPrUHu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHEHHEM MEXaHUYECKOHN dSHEepPTruu
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTO KIyTa»

KonTponbHas pabora no Teme

«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konuyecto
BemlecTBa. [locrossuHas ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTrypa
u e€ usmepenue. Illkana remneparyp



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

Ienascus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHel KHHETUYECKON SHEPTrUun bubmmoreka [JOK
JIBU>KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

)3 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaM# COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omporneccsl B U1€aTbHOM Ta3e U UX bu6mmoreka [IOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpeHnnss sneprus
TEPMOJIMHAMUYECKOIN CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KomuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UJICATHHOTO
rasa

31 Bunae! Tennonepenaun bubnnorexa LIOK

https://m.edsoo.ru/ff0c5¢c36
VYV nenpHas TEMI0EMKOCThH BEUIECTBA.
bubmuorexa [JOK
32 KonunuectBo Tennotel npu
. https://m.edsoo.ru/ff0c5¢36
Teronepenayde. AnuadbaTHBIN TIpoliece

3 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubnuoreka [IOK
[IPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ff0c5efc

34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35
MalllHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapno u ero KIIJ]
37 DKoJIorn4yecKure mpooIeMbl
TEIJIOOHEPTETUKU
18 O6o6maromuit ypok «MounekymspHas bubnunoreka [JOK
¢dusnka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbnas pabota no teme
39 «Monexynsipaast pusuka. OCHOBBI bubnmorexa LOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnorexka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN Bubmmorexa LHOK
Ayxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
4 amopdHbIe Tena. AHU30TPONIHS bubnuorexa [IOK
CBOMWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHBIE MaTepHAITbI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VaenbHas TenioTa MiaaBiIeHUs bubnmorexa LOK
8 ' https://m.eds00.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 YpaBHeHUe TeIIoBoro O6ajgaHca
PaBHEHHC TEIIOBOT H https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. INeKTPUIECKUun bubnnoreka [HOK

3apsa. [IBa BU1a SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 IIOJIYIIPOBOAHUKU. 3aKOH COXPaHEHHUSI bubmnorera [IOK
yip ’ p https://m.edsoo.ru/ff0c6bcc
AJIIEKTPUYECKOT0 3apsia
B3aunmoneiictBue 3apsioB. 3aKOH
47 Kyiona. ToueuHBIH 3IEKTPUUECKAH bubmmnorexa [IOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsj
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
43 nons. [puHumn cynepnosuuuu bubnuorexa [JOK
SJIEKTPUYECKUX Toje. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubmmorera [TOK
' ) https://m.edsoo.ru/ff0c6£00
MMOTEHITNAJIOB
IIpoBOAHHUKH U TUDIEKTPUKHU B
P P bubmuorexa [JOK
50 AJIIEKTPOCTATUYECKOM TTOJIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p A P https://m.edsoo.ru/ff0c7126
DJIEKTPOEMKOCTH MIIOCKOTO
52 KOHJeHcaTopa. DHEPTHs 3apsSHKEHHOTO bubmorexa LIOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEHCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIHHOTO

anmnapara, CTpyWHOIo IpUHTEpA.
DneKTpocTaTH4ecKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Comnpotusnenue. 3akon Oma jyist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

bubmuorexa [JOK
https://m.edsoo.ru/ff0c74£0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenma

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMbIkaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUYECKUN TOK B BAKyyME.
CBolicTBa AJIEKTPOHHBIX ITyYKOB

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

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

61

[TorynpoBOIHUKH, UX COOCTBEHHAs U
MpUMeECHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoaa. [TomynpoBoaHUKOBBIE
npubopHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpPax U

& paciuiaBax 3JEKTPOJIUTOB. | bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosiTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psia. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
DneKkTpuuecKue Npudopsl U

64 YCTPOWCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubnnorexa [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme

66 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHsiil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota no Teme "DIeKTpoAHAMHKA" https://m.edsoo.ru/ff0c8c56

68 Peseprubiil ypok. O6001maronmii ypok | bubnuorexa [JOK
o remam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Koutpoaensie  Ipakruveckue i[:;:eﬂl/lﬂ :)I;I[()l;l;z?;fenbnme
padoThI padoThI pecypeni
[TocTostHHBIE MATHUTHI U X
B3auMoOecTBUE. MarHuTHOE II0JI€E. 1 bu6nmorexa LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHO€ 1noJje NpOBOJHUKA C
TokOoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3aumopencTeue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopHnas pabora «3yueHue ) | bubmmnorexka HOK
MarHUTHOTO ITOJII KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.
JlabopaTopHas pabota | | bubmuorexa [IOK
«HccnenoBanue neMCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS HA
JBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. | bu6muoreka [IOK
Cuna Jlopenna. PaboTta cusl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJyeKTpoMarHuTHas MHAyKus. [ToTok
BEKTOpa MarHuTHOM uHAYKuuu. IJC 1
WHJYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOU WHITYKIIHH))

NuaykTuBHOCTBH. SIBIEHUE
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MarHuTHOT'O TOJIsl KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue YCTpOﬁCTBa H ux
INIPpUMCHCHHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JIECMCHTAPHBIX YaCTHUII,
HWHAYKIWOHHAA I1€Yb

O6o06maromuit ypok «MarautHoe
noJje. DIEeKTPOMarHuTHasT HHIY KIS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmnoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padota no teme
«MaruurtHoe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKUE
Kosebanus. 'apmonnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHeprun

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTHU
nepuoja MajbIxX KoJieOaHui rpy3a Ha
HUTH OT JJIMHBI HUTH U MAccChl Tpy3a»

14

Koneb6arenpubiii koHTYp. CBOOOIHEIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKAY MCXaHUYECKNMU U
SJICKTPOMAariMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAaHCHUA SHCPIrUr B UACAIIbBHOM
KoJie0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxarmux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MEepEeMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JIEWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsHKEHUs

bubmnoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

19

20

Tpaucpopmarop. IIpoussoacrso,
nepenava u norpedieHne
JIEKTPUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4eCKHe PUCKU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHON
KU3ZHU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexanudecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21 pacrpocTpaHeHus U JJIWHA BOIHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTH bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHUTHbIE BOJIHBI, UX
23 cBOKCTBa U cKopocTh. [lkana bubmmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
AJEKTPOMAarHUTHBIX BOJH
[IpuHUUMIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBa3u. Paguonokanus
)5 KonrtponbHas padora «Konebanus u bubnmnoreka HOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHU B IJIOCKOM 3epKajie
IIpenomiienue csera. [lonHoe
)3 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubnuorexa [IOK
YTOJI TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpakKeHUS
79 JlaGopatopnas pabora «M3mepenue bubnuorexa [IOK
[10Ka3aTelis MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenune n300pakeHuii B bubnuotexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopmyIia TOHKOM JIMH3BI.
VBenn4yeHue JTNH3EI

https://m.edsoo.ru/ff0cddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOWCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
0 oenoro ceera. L[er. JJaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
1 Wnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceta. [ludpaxknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bu6moteka [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpbI U yCTPOCTBa U
yCJIOBHS UX 0€30MaCHOTO MPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
37 3aMeeHne BpeMEHH U COKpaIlleHUE bubmmorexa TIOK
P P https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM
38 vacTulbl. CBA3b MAcChl C DHEPTUEN U bubmmorexa TIOK
) p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
Kontponbras pabota «OnrTuka.
. bubmuorexa [{OK
39 OCHOBBI crielIMaIbHON TEOPUU

OTHOCUTCIIBHOCTH))

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunoreka LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
HOINOTEKA
41 otodddexra. O A.T.
porosert HIBITRT https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl portorddekra. YpaBHeHUE
. . bubnuoreka [IOK
42 OuiHmTeitna g gorosddexra.
https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portorpdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa HOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuyeckue yCcTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢dboTorMeMeHT, POTOAATUHK,
CONTHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agau mo TemMe «DJIEMEHTHI bubmnoreka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aTroma
bubnunorexa LIOK
47 IToctynater bopa
TYAATBL HOp https://m.edsoo.ru/ff0dOafa
H3myyenue u morionieaue (oToHOB
48 n 1/1}1,16 €X0JIe aToMa C O H(()bro OBHSI bubmmorexa [IOK
p pexol . a yp https://m.edsoo.ru/ff0d0afa
SHEPTUH Ha Apyroi. Buasl criekTpoB
BonnoBrie cBOiicTBa yacTull. BoHbl
N but6mmoreka [IOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOM yann3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3TY4YCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaaIuOaKTUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA Y HEUTPOHA.
N3otomnbl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

OHeprus cBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHbliit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHON
JHEPIeTUKU

DOneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpoHa. MeToibl HAOMIOACHUS U
pEerucTpalyu 3JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHnaMeHTanbHble
B3anMoaercTBud. EnMMHCTBO
(hbU3UIECKOI KapTUHBI MUPa»

Bun 38é31H0r0 HEOa. Co3Be3us,
SIpKUE 3BE3/IBI, IUIAHEThI, UX BUIAUMOC
JOBUXKCHUC. COJ’IHG‘IHEUI cucreMa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

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

56

Comune. CotHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]1



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TNIABHOM
nociieioBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUS O POUCXOKICHUU U
sBomtounu CoJiHIa U 3BE3]T

Mnineunsiii [1yTe — Hamma 'anaktuka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B IAPAX TaJaKTUK

Bcenennas. Pa3z0oeranue rajgakTuUK.
Teopust bonbiioro B3pbIiBa.
PenukroBoe uznyuenue.
MertaranakTuka

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtponbHas pabota «D1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax IesaTeIbHOCTH
JeJIOBEKa

O6o6maromuit ypok. Pois u Mmecto
($U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o0maromuii ypok. Ponb
(dbuzmvecKoit Teopuu B HOPMUPOBAHUH
MPECTaBICHUN 0 (PU3NYECKOI
KapTHHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 Py COBPEMEHHBIX €CTECTBEHHO- !
Hay4HbIX IPEJICTABICHUNA O IPUPOAEC

66 PesepBHbIil ypok. MarautHoe nose. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepHblil ypok. Ontuka. OCHOBBI

67 CHeIMaIbHON TEOpUHU 1
OTHOCUTEITLHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.

68 BHeBIZeHTLI};I::TpOHOMHH u ’ 1 bubmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

1.

Msikumies ['.51. @usnka. 10 kmacc : yuebd .y oOmieoOpasoBar.
Opranu3zanuii: knaccuueckuit kype / I'.51. Mskuies, b.b. byxosies,,
B.M. Yapyrun; nox pen. H.A. [TapdentreBoit — M.: [Ipocsemienue, 2013
Msxkumes .51, ®uszuka. 11 kiace : yue6 .1 o61ieodpa3oBar.
Opranuzanuii: kaccuaeckuit kype / I'.51. Mskumies, b.b. byxosiies,,
B.M. Yapyrun; nox pen. H.A. [TapdentreBoit — M.: [Ipocsemienue, 2013

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

PeivmreBuy A.IL., «®u3nka. 3agaunmk. 10-11 ki1.: mocodue ajs
00111€00pa30BaTeNIbHBIX YUpeKIAeHU», - M.: IIlpoda, 2013

®uzuka. [loypounsie pazpadotku. 10 kiacc : mocodue as yuurenei
obmeoopazosar. Yupexaenuii / FO.A. Caypos. — 2-¢ uzj., nepepad. —
M.: IIpocsemenue, 2010. — (Knaccuyeckuit Kypc).

. ®usuka. [Toypounsie pazpadorku. 11 kiace : mocodue Iy yauTenen

obmeo6pazoBar. Yupexaenuii / F0.A. Caypos. — 2-¢ u3j., nepepad. —
M.: [Ipocemenue, 2010. — (Knmaccuaeckuii Kypc).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6mmoreka IJOK
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