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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, denepanpHOIl paboueld mporpamMmbl  ydeOHOTO TmpeameTa «DuzmKay
(6a30BbBIN ypOBEHD), a TaKke ¢ yU4ETOM padboueit mporpamMmbl BocnuTanuss MAOY
«JIuuerr Ne21» u xoHIenIuMu mpenofaBaHus ydeOHoOro mpeamera «Pusnkay B
oOpa3oBarenbHBIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yrommx
OCHOBHBIE 00pPa30BaTEIbHBIE POTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydarommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOIMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU YUYe€OHBIMH TMpeamMeTramMu. B Hel
OTIPENIETISAIOTCS OCHOBHBIE LIEIM U3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (PU3HMKU: JIMYHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

PaGouast mporpamMma 1o ¢pu3nKe BKIIOYACT:

e IUJIAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca (Pu3nku Ha 6a30BOM YpOBHE, B

TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rojgaM o0ydeHus;

e TEMAaTHYECKOE IJIAaHWpPOBaHUE y4yeOHOro mnpeamera «Pusukay Mo rojgam

oOyueHus.

duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MHPHUPOJIbI, BHICTyMNas B
KauecTBe y4eOHOro mpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:karomiem mupe. LIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomued. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJIYYEHHUsS] HOBBIX MATEPHAIIOB C 3aJaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3ydyenne ¢u3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (OPMUPOBAHHE yMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BHITIOJIHEHUH UMHU Y4€OHBIX UCCIEI0BaHUM.

B ocHoBy Kkypca ¢u3MKM HJii YpOBHS CpeAHEro oOuiero oOpa3oBaHUs
MOJIOKEH PAJl UAEH, KOTOPbIE pACCMAaTPUBAIOTCS KAK MPUHLUIIBI €70 IOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3ienoB (M3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKA
o0beaMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM O0OIIecCTBa, a TakkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpemnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYCHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXKIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONIOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CpPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, MJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (PM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKH — OTO HWCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OpAaTOPHBIX PadoT.
Ncxonss U3 0CcoOCHHOCTEH IUIAaHMPOBAHUS M OCHAIlGHUs KaOuHeTa (QU3HKH,
ONpEJeNieH TEepeueHb JIA0OPATOPHBIX padOT, MPOBOAUMBIX [JIi KOHTPOJS U
oueHku. Ilpu 3TOM obOecneunBaeTcss OBIAZEHUE OOYYAIOUIUMUCA YMEHHUSIMHU
MPOBOJIUTh KOCBEHHBIC W3MEPCHUsI, HUCCICAOBAHHUS 3aBHUCUMOCTEH (PU3NUECKUX
BEJIMYMH U MOCTAHOBKY OMBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHHME YIENACTCS PEHICHUIO PACUYETHBIX MU KauyeCTBEHHBIX
3anay. [lpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3aJIaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh N3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. JJis Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHus Ha
OOBsICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIIEH



KU3HH, TpeOyromue BBIOOpAa (U3UYECKOW MOACNU IS CUTYyalWH MPaKTHUKO-
OPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuambHO-
TEXHUYECKOMY OOECeUYeHHI0 YyuyeOHOro mpolecca 0a30BbIi YpOBEHb Kypca
bu3MKK Ha YypOBHE CpeAHero oOluiero oOpa3oBaHMs HU3y4aeTcsl B YCIOBUSAX
npeaMeTHoro kaOuHeTa (u3uku. B kaOunere (usmku mmeercss HE0OX0aUMOE
nabopatopHoe 000pyAOBaHUE [JIsi BBINOJHEHHS YKAa3aHHBIX B MporpamMMme Mo
bU3HMKe YUSeHUUECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pY/I0BaHKE.

OCHOBHBIMHU HEJIIMHU U3y4YeHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEeMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
WU3YUCHHUIO TPUPOIBI, PA3BUTHE HX HHTEIUJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie TIO3HAHUS U (opMUpOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMuUpOBaHHME HAYYHOIO MHPOBO33PEHUS KaK pe3yJibTara HU3Y4YCHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

e (QopMupoBaHHE YMEHUU OOBSCHATH SIBJICHUS C HCHOJb30BAHUEM
bu3MUecKuX 3HAaHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpeNCTaBICHUNA O PONMM (PUBUKHU I Pa3BUTHUS JIPYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTuxeHre 3TUX leield 00ecreynuBaeTCsl pelieHueM CIeAyIoUX 3a/1ad B

Iporiecce 3yueHus Kypca (GU3uKH Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHusI:

e MpHOOpETEHHE CHUCTEMBI 3HaHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHMe yMEHUN TPUMEHSATH TEOPETUUYCCKUE 3HAHWUS IS
oOBbsiCHeHUS (PU3WYECKUX SBICHUNW B TNPUPOAEC U JJIS TPUHATHUSA
MPAKTUYECKUX PEIIEHUN B IOBCEAHEBHOW )KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHUS Pa3IUYHBIX 3a7a4 C SIBHO 3aJIaHHOM
dbu3nyeckoil MOJeIbl0, 3aJad, IOJpPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3fanue GuU3NIECKOr MOJCIH, aJIeKBATHON yCIOBUSIM 3aJ1a4H;

e TMOHWMaHUE (UBMYECKUX OCHOB M TPUHIIUIIOB JICUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIILYIO
cpeny;

e OBJIAJICHUE METOJIAMH CaMOCTOSITEILHOTO IUIAHUPOBAHUS U TMPOBEICHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpEeTaruu HHGOPMAIIHH,
ONpeIeNICHHs TOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;



e CO3JaHUE YCJIOBUU I PA3BUTUA YMEHHUM ITPOEKTHO-HCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.
Ha wusyuenue ¢usuku (6a30BBbI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4yaca B HEEN0), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOIECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBJICHUM M TporieccoB. HaydHble TUIIOTE3HI.
du3nyecKue 3aKOHbl U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBble W IU(POBBIE HU3MEPUTEIBHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe nageHne. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueitHoe  nBwxeHwe. [[BukeHWEe  MaTrepualibHOM TOYKHA 1O
OKPYHOCTH C MTOCTOSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0OBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{[eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

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



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCIICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuenue aBuxKeHUS Tesa, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUJIL MaTEpUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima Tsoxectr. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoabxeHus1, kauenusi). Cumna tperusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeaIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHm.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3axkoH HerotoHa.

N3mepenue cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBus paBHOBECUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

N3yuenue aBmxeHus Opycka 1Mo HaKJIOHHOM TJIOCKOCTH.



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

HccnepoBanne ycinoBHM pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenimanbHas SHEPTUs YIpPYro
nedbopmupoBaHHOW — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[Tepexoa MOTEHIIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJla Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUSA 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XHUIKOCTEH H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsl Mosekya. KomnuectBo BemectBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpelIHEel KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkana
temneparyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckne yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 10 MU PY3UHN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita lTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTpUPYIOIIas IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUN
00BbEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3meHeHus. KomnuecTBo TermioTsl u pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHas TEIIOEMKOCTh BEIECTBA.
KonuvecTBO TEMIO0THI pH TEIJIONEepeaye.

[Tonsitue 06 ammabatHomM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenre mepBOro 3akoHa TEPMOJIWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpUHOUNBI  JEWCTBHS — TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIJIOBBIX MamuHax. Kod(p@uIMEeHT MoiIe3HOro
nevctBus TemwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @duimeHT mojae3Horo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOJIEMbI TETUIOIHEPT€TUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HHEpruu Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEWCTBHEM CXATOro BO3JyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TEMIIepaTypbl) Tela MpH TeIuionepeaaye.

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

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHoi TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenue npu moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenne HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnexTpuzauus Tel. OJEKTpUYeCKUil 3apsa. JlBa BHIAa SIEKTPUUYECKUX
3apsAn0B. IIpOBOOHMKH, IUAIEKTPUKU M MOJYNPOBOJAHHKU. 3aKOH COXPAaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHbli 3€KTPUYECKUN 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yeKTpuyeckoro mojis. ITpuHiun



CYHEPHO3ULIUNA HIEKTPUUYECKUX Tojeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jvsnexkrpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckne yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUIECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 pazniuunvix cpedax

DONEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MAapALICIIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora onexkTpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjla U BHYTPEHHEE CONPOTUBIICHUE HCTOUYHMKA TOKA.
3akoH Oma i1 OJHOM (3aMKHYTO#) 35ieKTprudeckol uenu. KopoTkoe 3aMbIkaHUeE.

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

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTb
oJIynipoBOgHUKOB. CBOMCTBA p—n-niepexoa. [lomympoBoIHUKOBBIE TTPUOOPHI.

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



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AHO/I,
TEPMUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHuaa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3IyXaA.

OOHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie padomul

N3yueHue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexTpoimsa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS ¢
y4€TOM COAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAH[€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B AKUBOM IPUPOJIE.

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUOMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIUH TO0JI MOCTOSHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIMHUN WHIYKUUH
MAarHUTHOI'O TOJIS JUIMHHOIO IPSIMOIO HPOBOAHMKA U 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHHKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HalpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BeEKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILAsA Cula HWHAYKIMH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJBIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAS  CHJIA
CaMOMHIYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE IOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTaPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe IBYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOABUKYIIEH CHIIBI MHIYKIHH OT CKOPOCTH WU3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTyKIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenprHast  cuctema. CBOOOAHBIE  MEXAaHMYECKHE  KOJ€OaHMUA.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Mpu raApMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/IeHHBIE 3JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
HHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTenbHOM CUCTEMBbl (MPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJIs
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc mnpum 1moOCIIENOBATENBHOM COEAVMHEHUN PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KOJ€OaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccienoBanye NEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUsS pacnpocTpaHeHus. I[lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedHple W MPOAOJBHBIE BOJIHBL.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMIBI paguOCBs3U U TeNeBUAcHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHUKE M MEIMIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n auppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOnronenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIATYAOW H
4acTOTOW KoJeOaHuH.



HccnenoBanre  CBOMCTB  BJEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, ONspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHue m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

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

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoeHnue uzoOpaxkeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKUMOHHBIM amnmapaTr, MHUKPOCKOIN, TEeJIeCKOI, BOJOKOHHAs
OnTHKA, TU(PpaKIMOHHAS pelIEéTKa, MOJIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE M MPEJOMJICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. MoJiesib CBETOBOA.

HccnenoBanre CBONCTB U300pKEHUHN B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Hab6mronerne natepdepeHIIM CBETA.

Habmronenune nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMONILI0 MPU3MBI.

[Tomydyenue ciexTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKH.

Habnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTess IpeJoMIICHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHLUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTHULBI.

CBs13b Macchl € DHEPrUel U UMILYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEprun (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiTue 1 ucciegopanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorpdexra. YpaBuenue OunmTeitHa s hotodddexra. «KpacHas rpanuiiar
dboToaddexra.

JHasnenne cBera. OnbiThl I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckrue yCTpPOMCTBA M MPAKTHUECKOE MPUMEHEHHUEe: (POTODIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHiO 0 -4acTHII.
ITmanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u morjomnieHue
(GOTOHOB TpU MEpexo/ie aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyroi. Bumsr
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJn3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

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



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie padbomul
HaOmnronenue TMHEYaToOro CekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocTasa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITy4eHHUs.
Bimstnue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl sapa.
SnepHble peakunu. JleneHue u CUHTES sIEp.
Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
MeTo/b1 HaOIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTanbHbIe B3auMOoieicTBUs. EMUHCTBO (u3nueckoii KapTUHBI MUpA.
TexHuyeckue yCcTpoucTBa U NPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYrK MOHU3HPYIOIINX YACTHUL.
Yuenuueckuii skcnepumenm, nabopamopmusvie padomul
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. MctouHuk sHeprum ConHIA U 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3[bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHEEe CTpoeHHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/ICTICHUs] TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o0maroLiee MOBTOPEHUE

Ponp Gu3uku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4HON KapTHHE MHpPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYecKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbie CBI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCyIiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMM MaTE€MAaTHKH,
OHOJ0rMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumote3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OUS TPEYTOJHHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX PUryp u 00béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TEJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPATbHBINA
aHau3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
CoJTHeuHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yudeOHOro mnpenmera «®Pu3nkKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBanus (0a30BBIi  ypOBEHb) OOECHEUYUT JOCTIDKCHHE  CIEAYIOUINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUsA y4eOHoro rmnpeamera «DusuKay
OTpPaXalOT TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIrO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE peav3alii OCHOBHBIX HaIPaBIICHHUI
BOCIIUTATENIBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULMK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO NI€ATEIIbHOCTh B MHTEpEcax Ipa)kKIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

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

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOU IEATEIBbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOHU UICHTUYHOCTH,
NaTpuOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIEHWBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIIEHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeSATEIbHOCTH YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHNSA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucymero pu3nveckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyay1uieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX MpodiIem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IIpOIIECCE
U3ydeHus  (QU3MKUM  OCYLIECTBJIATH  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune geicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBaEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHIMIOJHATH pabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE ITPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Bba3oBnle uccienoBarejabcKye 1eMCTBUSA:
BJIQJIETh HAyYHOM TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
busznuecKoil HayKu;



BJIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIEHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHhHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3InIHBIX
METOJIOB IMO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHS, HaXOJUTh apryMEHTHhI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a/1aBaTh IapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUIECKYIO 00JacTh
JKM3HEIEATCIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTek;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHATIBHBIC TOAXOBI U PEIICHHUSI,

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

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAaMOCTOSATEIIBHO OCYIIECTBIIATh ITOWCK, aHAJIM3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 MHPOPMAIMK PAa3IUIHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEJACTBA  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYSCKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUST HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpasi ONTUMAIBLHYIO
dbopMy TIpEeICTABIICHUS ¥ BU3yaTH3aIUH.

KoMMmyHHKaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe 1eiCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSTEIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallMd W CMAr4ath
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 y4ETOM OOIIHMX
MHTEPECOB ¥ BOZMOKHOCTEH KaXkJJOTO WieHa KOJJICKTHBA,;

OpPUHUMATh LEIHM COBMECTHOM  JIEATENIbHOCTH, OpTraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTUIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KaXJOr0 y4YacTHHMKAa KOMaHIbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeqjaraTh HOBBIE TPOEKTHI, OICHUBATh HACH C TIO3UIMH HOBH3HBHI,
OPUTUHATIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh MO3HABATEIbHYIO JAESITEIBHOCTh B 00JIacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsITh paMKH y4eOHOTo MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th  HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUI;



WCITOJIB30BaTh MPUEMBI PeIICKCUU TSI OLIEHKU CUTYyalluH, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIIEHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHUKECHMUIO;

NpUHUMATh MOTHBBI W apryMEHThl JPYTUX I[IPU aHAJU3€ pe3yJIbTaToB
JeSITEIIbHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl JPYTUX I[IPU aHAJU3€ pe3yJIbTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mpouecce qocTKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no (u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEpUIEHCTBYETCS HIMOIIMOHAIBHBIH UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHOU C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IMIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
AYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCcrnexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TIPHU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPANBATh OTHOIIICHHUS
C IPYyTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NPEIMETHBIE PE3YJIbTATBI

K koniry 00yuenust B 10 kiacce Ha 6a30BOM YpOBHE OYIyT CPOPMUPOBAHBI Y
00y4Yarommxcst yMEHHUS:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMHUPOBAHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIbHOCTH JIFOJICH;

YYUTHIBATh TPAHMIBI TPUMEHECHHS M3YyYCHHBIX (U3UYECKUX MOJCIICH:
MaTepuajibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU pelIeHn: (PU3NIECKUX 3a7ad;



pacno3HaBaTh (PU3NUYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPY>KHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, Tuddy3usi, OpOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT TIPU HarpeBaHUH (OXJIAXKICHUH ), TETIOBOEC
paBHOBECHE, UCIAPEHUE, KOHACHCAlUS, MUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHNUE JABJICHUS T'a3a MIPU €r0 HAarpeBaHUU B 3aKPBHITOM
COCyJ€, CBS3b MEXKAY MapaMeTpaMy COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Ysl (DU3UYECKUE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
HMIYJIbC Te€JIa, KWHETUYECKas PHEPrusi, MOTCHIWAIbHAA DHEPTUs, MEXaHUUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABHUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHMS M EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUHMHY C JAPYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YUYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YsS (U3MUYECKUEe BEIMYMHBI: JaBJICHHWE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi PHEPTysi XaOTUYECKOTO JBIKCHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSA HSHEprusi, padoTta rasa,
KO3(GUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKHH CMBICT HCMOJb3yEMbIX BEIMYHMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYIO BETMYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3yYEHHBIC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U IJIEKTPUUECKUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIINAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMUMH, UX OO0O3HAYEHUsS] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTaHHYIO0 (M3UYECKYIO BEJITUYUHY C IPYTUMHU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3Ys (PU3NUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHEHUs] MEXAaHMYECKOW DHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIUIT PABHOIMPABUS HHEPLIHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPryuu TEIJIOBOTO JIBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AJEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3>TOM pa3nuyarh CIOBECHYIO



(GbOpMYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHHUE W yCJIOBUS (TPAaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI  JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHU, MPU ITOM
dbopMmynupoBarh MpodlieMy/3aady M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IBI,

OCYILECTBIISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJBHBIA CIOCOO M3MEPEHHUS U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN NU3MEPEHMUIA;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIY  (PU3MYECKHUMH  BEJIMYMHAMH  C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcupoBaTh pe3yJIbTaThl TMOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYHMH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJII0/1aTh MpaBuiia 0€30MacHOro TpyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIOJb30BAaHUEM H3MEPUTEIIbHBIX YCTPOUCTB U J1A0OPATOPHOTO
000opyIOBaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIIOJIBb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBHS 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJMMbIC JJIsI €€ pEeIICHUs, MPOBOJUTh Pacdy€Thl U OLICHUBATH PEabHOCTh
MOJTY4YE€HHOT0 3HaueHUsI (PU3NIECKON BEJIMUUHBL;

pelaTh KaYeCTBEHHBIE 33/1a4d: BHICTPAUBATh JIOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHII C OMOpOM Ha HM3y4YEHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbuzndeckue SBICHUS;

UCIIOJB30BaTh  TMPU  pPEIICHWHM  y4eOHBIX  3aJad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPENICTABJICHUS YYCOHOW W HAYYHO-TOMYJIIPHON HH(POPMAINH, TTOTYYECHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH(OPMAITHIO;

MIPUBOJIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaAyKd, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHUpPa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOUN >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpaIeHuH ¢ IPUOOpPaAMU U TEXHUYECKUMU



YCTPOWCTBAMH, JIJISI COXPAHECHUS 370POBbS M COOJIOCHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEAE;

paboTaTh B TIpyNNe C BBINOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIBI, pPalMOHAIBLHO pacHpeiesaTh O00S3aHHOCTH U
IJIAHUPOBATH ACATECIHBHOCTh B HECTAHAAPTHBIX CUTYyallUsiX, aJ€KBAaTHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEHICHUE pacCMaTpPUBAEMOU MPOOJIEMBI.

K konmy oOyuenus B 11 kjacce mpeaMeTHBIE pPe3yJIbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMHUPOBAHUM
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
(bu3HYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEUHBIN 3JIEKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sifjpa MpU pPEIIeHUU (HU3UIECKUX
3a/1ay;

pacrio3HaBaTh (PU3MYECKUE SIBJICHUS (MPOLECCh) U OOBSICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAs TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUUCS 3apsii, DJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE PacHpOCTPAHEHUE CBETAa, OTPAXKEHHUE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W MONSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTHh  pPa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMONB3Ys (PU3HMUYECKUE BEIUYUHBIL:
AIIEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSIKEHUE, IJICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHia, MHIYKTUBHOCTb
KATYIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIed, MEepHoJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Ccujla TOKa B IMpolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKAs CWUJia JIMH3BI, MPU ONHUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W CAWHHIIBI, YyKa3bIBaTh
bopMymbl, CBS3BIBAIONIME JAaHHYI (PU3WYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YUYECHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEHMHOTO PacpOCTPAHEHUSI CBETA, 3aKOHbBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocryiartel bopa,
3aKOH PaIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIlbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENATh HANIPABICHUE BEKTOPA UHIYKIIMH MarHUTHOTO MOJISI TPOBOJIHUKA
C TOKOM, CUJIbl Amniepa u cuibl JIopeHia;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmympoBath TpobiieMy/3aady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpPOBATH BHIBOIHI,

OCYIIECTBIISTH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIMYMH C HCHOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MpPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jiro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIIEIOBAHUN B
paMKax y4eOHOro OSKCIEepUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3aJla4u



BEIOMpaTh (PU3UUECCKYIO MOJECIb, BBIICIATh (DU3UYCCKHE BEITUYMHBI B (HOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYEThl M OLECHUBATH PEATBHOCTD
TIOJTyYEHHOTO 3HaUCHUS (PU3HUECKOMN BEIIMIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[aui: BHICTPAMBATH JIOTHUYECKU HETPOTUBOPEUHBYIO
IICTIOYKY PAaCCYXJICHUI C ONMOpOW HAa WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPHUPOBAHUS, HHTCPIPETAIIMH
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIONMYJISIPHOW MHGOpPMAIIMH, TIOJTYYCHHOW U3
Pa3ITUYHBIX UCTOYHUKOB, KPUTUICCKU aHAJTU3UPOBATH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3inyarh YCIOBUS MX 0€30MacCHOTO MCIOJIb30BAHUS B IMMOBCEIHEBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPYKAMOIIEIO MHpa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
yCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpyHIE C BBHIMOJHCHHEM PAa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHAPOBAaTh PabOTy TPYNIbl, pPAaNMOHAIBHO PpaCHpeleisaTh OOSI3aHHOCTH U
TUTAHUPOBATh JICATEIHHOCTh B HECTAHIAPTHBIX CUTYyaIHsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne o/ P Kontpoabnbsie IIpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
bubmuorexa [JOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 unamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro nio pazgeny 18
Pazpnen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmorexa [IOK

@dazoBbIE IEPEXOABI

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




Uroro no pazgeny

24

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHast 11 1 3 bubnnoreka [HOK
) UHIYKIAS https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHU4YeCKHE U DIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH

31 OCHOBBI crIEIIMAIBHOM TEOPUHU 4 | bubnnorexa [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Nroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
IICMEHTEL KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3

ATOMHOE SApO

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

Hroro no pazneny

15

Pa3pesa 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pasznen 6. OBGOBHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngg;;fg;gg};mlcgk
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 9acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl

! ®dusnka — Hayka o npupoje. Hayunsie | bubnmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLETO MUpa https://m.edsoo.ru/ff0c32e2
Poap u mecTo dhu3uku B hopMUPOBAHUH

. b . dopip bubmuoreka [{OK
2 COBPEMEHHOM HAay4YHOU KapTUHBI MUPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITEIbHOCTH JIOICH
MexaHnyeckoe ggukeHune. OTHOCUTENbHOCTb
bubnunoreka LIOK
3 MeXaHW4YecKoro Asux»eHusa. Cuctema orcyerta. 1
https://m.edsoo.ru/ff0c3508
TpaeKtopwusa.
PaBHOMepHOE NPAMONMHENHOE ABUXKEHME.
bubnunoreka LIOK
4 lpaduyeckoe onmcaHne paBHOMEPHOro 1
https://m.edsoo.ru/ff0c3620
ABUNKEHUA,
PaBHOYCKOpeHHOE NPAMOANHENHOE ABUXKEHME.
bu6nunorexa LIOK
5 Ipaduyeckoe onmcaHne paBHOYCKOPEHHOIO 1
https://m.edsoo.ru/ff0c372e
ABUNKEHUA,

6 CsoboaHoe nageHune. YckopeHme cBoboaHoro | bubmnoreka IIOK
nageHus. https://m.edsoo.ru/ff0c39cc
HepasHomepHoe asuxKeHue. CpeagHAA CKOPOCTb.

bubmnoreka IIOK
7 MrHoBeHHasA cKopocTb. JlabopaTopHas paboTa 1
" " https://m.edsoo.ru/ffO0c3ada
MN3yyeHne HepaBHOMEPHOrO ABUMKEHUA".
KpuBonnHeiHoe asuxkeHune. [iBuxeHune
. bubnuoreka [{OK
8 MaTepMabHON TOUYKMU MO OKPYIKHOCTHU. 1

XapaKTepMCTVIKI/I ABUXEHUA Tena no

https://m.edsoo.ru/ff0c3be8




OKPYKHOCTH.

MpuHLUMN OTHOCUTENbHOCTU Fanunes.
MHepumManbHble cuctembl oTcyeTa. MepBblii 3aKoH

MMPY>KUHBI. IloTenumnanpHas OHEPIuA TCiia

bubnmoreka [JOK
9 HbtoToHa. Macca Tena. Cuna. MpuHumn !
. https://m.edsoo.ru/ffO0c3be8
cynepnosuumm cun. BTopoii 3akoH HbtoToHa a1
MaTepUanbHON TOYKK
10 Tpetuii 3akon HeroTOHA 1719 MaTepUaIbHbIX bubnuorexa [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BceMUpHOTO TsroTteHus. Cuia bubmmoreka [JOK
TsixecTH. [lepBasg kocMUyecKasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koagdumuent tpenuns. Cua
13 con OziBJIeHI/Iﬂ 1 (11)/1(1)I[BI/I)KCHI/II/II) Tela B bubmorexa OK
P p https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[TocTynaTenbHOE U BpamaTeIbHOE TBUKEHUE
14 a0COJIIOTHO TBEPOTO Tesia. MOMEHT CHITBI. bu6nunorexa LIOK
Iiievo cumnel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffO0c41a6
Tena
NMnynbc MaTepralIbHOW TOUKHU, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. IMIynbc cuibl. 3aKOH bubmuoreka [IOK
COXpaHEHUs UMITyJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBYOKCHUE
Pabota u momHOCTh cuibl. KnHeTnaeckas
16 9Heprusi MarepuanbHoi Touku. Teopema 00 bubmmorexa [TOK
P P O 1EOP https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPT U
[TorenmnuansHas Heprus. [loTeHnnanbpHas
P . bubnuorexa [JOK
17 SHEprus ynpyro aehopMHUPOBAHHOMN

https://m.edsoo.ru/ffOc461a




18

19

BOJIM3U MMOBEPXHOCTH 3eMIIN

IloTenumanbHEIC M HEIOTCHIMAIBHEIC CUJIEL.
CBs13b pa6OTBI HEIMOTCHIUAJIbHBIX CUJI C
W3MEHEHHEM MEXaHHISCKOM OHEPIrun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYeCKOH OHEPIrun

JlabGopaTtopHast pabota «HccienoBanue cBsizu
paboThI CHITBI C UBMEHEHHEM MEXaHHUYECKOU
SHEPIHHU Tella Ha IPUMEPE PACTSKECHUS
PE3UHOBOTO KTy Ta

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

20

KonTtponsHast padora no teme «Kunematuka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKED.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. uddysus.

XapakTep JBUKECHHS U B3aUMOJICHCTBUSA
yacTull BeuecTBa. Mojienu CTpoeHus ra3os,
KUAKOCTEN U TBEP/BIX TEI.

Macca u pazmepsl Mosaeky1. Konnuectso
BeniecTBa. [locrossHHas ABoraapo.

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

24

TemmoBoe paBHOBecue. TemnepaTtypa u e€
m3mepenue. lkana remnepatyp Llenbcus.
[Mkana Temnepatyp KenpBuna. AGconmtoTHas
TeMIlepaTypa Kak Mepa CpeIHen
KMHETHYECKOW SHEPTUH JIBH>KEHHS MOJIEKYJI.

25

Uneansueiii ra3 B MKT. OcHoBHOE
ypaBHenue MKT.

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde




VYpaBuenue Menaeneena-Knaneiipona. 3akox

bu6nmmoreka [IOK

20 HaspToHa. https://m.edsoo.ru/ffOc511e

7 W3omponeccsl B HI€aIbHOM T'a3e U UX
rpaduueckoe npeacTaBieHuUE.

JlaboparopHas pabota «lccrnenoanme

28 3aBUCHMOCTHU MEXIY MapaMeTpamMmu
COCTOSIHHS Pa3pPEKEHHOTO ra3ay.

79 Pemenue 3agau mo teme "OCHOBBI bubmuorexa [JOK
MOJIEKYJIIPHO-KUHETUYECKON Teopun'. https://m.edsoo.ru/ff0c570e
BnyTpeHHss 3Heprust TepMOAMHAMUYECKOU

30 CHCTEMBI M CIIOCOOBI €€ M3MEHCHUS. bubmuoreka [{OK
KonuuecTBo TermioTel u padbota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOI'O UJICAIBHOTO Ta3a.

Bunsl tenmonepenaun. Y genpHas
31 TEIIOEMKOCTD EGH_IGCTBa. KomanuectBo buGnuorexa LIOK
https://m.edsoo.ru/ff0c5c36
TEIJIOTHI [IPH TEIUIONEpeaaye
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0
32 IPUMEHEHUE K n3onpoueccam. AauadaTHbIN brbmmorexa [TOK
https://m.edsoo.ru/ff0c5¢c36
Ipowuecc.

13 Pemenue 3a1au Ha epBBI 3aKOH bubnmnorexa [JOK
TEPMOJIUHAMHUKH. https://m.edsoo.ru/ffOcSefc

34 HeoOpaTiMOCTh MPOLECCOB B IPUPOJIE. bubmuoreka [IOK
BTopoii 3ak0H TEpMOIMHAMUKH. https://m.edsoo.ru/ff0c6230

35 ITpunnun nevicrBus u KII/I TernmoBoi bubmmoteka IIOK
MamuHbl. Hukn Kapuo u ero KIT/. https://m.edsoo.ru/ff0c600a
DKoJ0oru4ecKue npooIeMbl

36 TEIJIOOHEPreTUKH. TEeXHUYECKUE yCTPOMCTBA

U npaktuyeckoe npumeHenue: /IBC,




XOJIOJUJIbPHUK, KOHAUIIHUOHED.

Pemenue 3agau na pacuer KIIJI temioBoii

37
MAaIIUHBI.

18 Oo6o6marmuil ypok «MosekymspHas bubnmnoreka HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

bu6nmoreka [IOK
39 «Monexynsipaas pusuka. OCHOBBI
https://m.edsoo.ru/ff0c6aS0
TEPMOJIUHAMUKI)
[TapooOpa3oBaHue U KOHICHCALIUS.

40 Hcnapenue u kunenue. AGCOIIOTHAS U bubmmoreka [JOK
OTHOCUTEIIbHAS BIAXHOCTh BO3AyXa. https://m.edsoo.ru/ff0c63b6
Hacpimennsiii nap.

Kpucrammudeckue u amopdHBIC Tea.
. bubnuorexa [{OK
41 AHU30TpONHUs CBONCTB KpUCTaILIOB. JXKukue
https://m.edsoo.ru/ff0c64d8
Kkpuctayyibl. COBpeMEHHbIE MaTepHAbI.
TBépnoe Teno. Kpucrammyeckue u

42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubmuorexa [IOK
KpuCTauIoB. JKHIKUE KPUCTAILIBI. https://m.edsoo.ru/ffOc65f0
CoBpeMeHHbIE MaTEepHAabI.

43 [1naBnenue u KkpuctayumMzanus. Y ienbHas bubmuoreka [IOK
terioTa rasienus. CyOmumanus. https://m.edsoo.ru/ff0c6708

44 YpaBHeHue TersioBoro 6ananca. Pemienue bubnnorexa [JOK
3a/1a4 Ha (ha30BbIE MEPEXO/IbI. https://m.edsoo.ru/ff0c6820
Onektpusanus Ten. [[Ba Buna

45 ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH, bubnuotexa [JOK
JIUAJIEKTPUKU U MTOIYIIPOBOJIHUKH. 3aKOH https://m.edsoo.ru/ffO0c6bec
COXpaHEHUs AJIEKTPUUYECKOTO 3apsia

46 Bzaumopetictue 3apsiioB. 3akoH Kyrona. bubnuotexa [JOK




https://m.edsoo.ru/ff0c6bcc

DnekTpuyeckoe nosie. HanpspkéHHOCTh
NEKTPUYECKOro noi. IIpunnun

bu6nmoreka [IOK

47 CYIIEPIIO3UIIMU IIEKTPUUECKUX TOJIEH. https://m.edsoo.ru/ffOc6eed
JInHuy HanpsKEHHOCTH.

43 PaboTa cri1 371eKTpOoCTaTHYECKOTO MOJIS. bubnmnoreka HOK
ITorennuan. Pa3zHOCTE NOTEHIINAIOB. https://m.edsoo.ru/ff0c6df2
[IpoBOAHMKY U AUDIIEKTPUKH B

49 3J1peKTpOCTaTI/IquKOM HOFJ)'IC. bubmmorexa LIOK

https://m.edsoo.ru/ff0c6£00
JusnexTpuyeckas IPOHULIAEMOCTb.

50 OnektpoéMkocTb. Konnencarop bubmmorexa [IOK

https://m.edsoo.ru/ff0c7018

51 DIEeKTPOEMKOCTD IJIOCKOTO KOHJEHCATOPA. bubmmoreka [JOK
DHeprusi 3apsyKEHHOI0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c7126

57 JlabopaTtopHast pabota "M3mepenue bubnnorexa [JOK
ANEKTPOEMKOCTH KOHIEHCAaTopa" https://m.edsoo.ru/ff0c72c0

53 [IpakTHueckoe MPUMEHEHNE TEXHUYECKUX
YCTPOWCTB: 3JIEKTPOCKOI, KOHJAEHCATOP.

DIIEKTPUUECKHI TOK, YCIOBHS €T0

54 cymectBoBaHusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpotuBnenue. 3akoH
OmMa jy1s1 yyacTka Lenu

55 [TocnenoBarenbHOE, TapauIeabHOE,

CMEIIaHHOE COETMHEHUE MTPOBOTHUKOB.

56 JlaGopatopHas pabora «3yuenue bubmuoreka [IOK
CMELIAHHOTO COEIUHEHUS PEIUCTOPOBY https://m.edsoo.ru/ffO0c74f0

57 PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA. bubnuotexa [JOK

3akoH J[xoynsa-Jlenua

https://m.edsoo.ru/ff0c7838




58

59

3akon Oma aJ1s MOTHOM (3aMKHYTOM )
aneKTpudeckoi nenu. Koporkoe 3aMmbikanue.

JlaGopaTtopnas pabora «M3mepenne IC

HNCTOYHHKA TOKAa U €TI0 BHYTPECHHETO
COIIPOTUBJICHUS .

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

60

DJIEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS
METAJVIOB OT TEMIIEPATYPHI.
CBepxIpoBOIUMOCTh

61

[TonynpoBoaHUKH, UX COOCTBEHHAS U
npuMecHast MpoBoAUMOcTh. CBoMCTBa p—n-
nepexoza. [lomynpoBogHUKOBBIE TPUOOPHI

bubnunoreka LIOK
https://m.edsoo.ru/ffOc84ae

62

63

DNEKTPUYECKUH TOK B pacTBOpPax U
pacriaBax 3JeKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHALINS.
DIIEeKTPOIHN3

DneKTpuueckuil Tok B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITyYKOB. DJIEKTPUUECKHUM TOK B
razax. CaMOCTOSITeIIbHBIN 1
HECaMOCTOSITENbHBIN pa3psaa. MomHus.
IInazma

bubnuoreka [{OK
https://m.edsoo.ru/ffOc82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c84ae

64

65

66

OnexTpudeckre NpudOpbl U yCTPOHCTBA U UX
IIpaKkTH4YecKoe mpumeHenue. [Ipasuna
TEXHUKHU 0€3011aCHOCTH.

O600611eHne 0 TeMaM «DIEKTPOCTATHKA.
ITocTostHHBIN IIeKTpUYECKU TOK. TOKH B
pa3IMYHBIX Cpeaax».

KonTtponbHas pabora o Teme

bu6nmorexa LIOK
https://m.edsoo.ru/ffO0c86fc

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c88be

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a




67

68

«DnekTpocTtaTuka. [locTosiHHBIN
NEKTPUYECKUM TOK. TOKM B pa3inu4HbIX
cpenax».

O6o06matromuii ypok mo teMam 10 kimacca

CoBpeMeHHbIE TPOOIeMBbI (PU3UKH.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8c56

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0c8f6¢c




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U X
1 B3auMoeiicTBue. MaruutHoe nose. Bexkrop | bubmmoreka [JOK
MAarHuTHON MHAYKUMU. JINHUK MarHUTHON https://m.edsoo.ru/ff0c9778
WHIYKUNU
MarnuTHO€ 1oJjie TPOBOJHUKA C TOKOM.
. bubnuorexa [JOK
2 OmnsiT Opcrena. Bzaumopeiicrsue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «/3ydyenue | | bubnnoreka [JOK
MAarHUTHOTO NOJIS KaTyIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleficTBrEe MarHUTHOTO TOJIS HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa | | bubnnoreka [JOK
«HccnenoBaHue IeMCTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBMEe MarHUTHOTO ITOJIS Ha
5 IBIDKYIIYIOCS 3apsDKEHHYIO yacTuny. Cuiaa 1 bubmorexa HOK
yHty P y Y- https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunbl JlopeHiia
DOnexkTpomMarauTHas HHAYKIus. [ToTok
6 BEKTOpa MarHUTHOU uHaykuuu. 3/1C |
WHJYKUIHUH. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu dapaznes
7 JlabopaTtopHas pabora «lccnenoBanue 1 | bubnmorexa [JOK

SIBJICHUA 3HeKTpOMaFHI/ITHOI71 HUHIAYKIOUW

https://m.edsoo.ru/ffOcal50




10

WNHyKTHBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camouHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHnuyeckue ycTpoicTBa U UX MPUMEHEHHE:
MIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb, YCKOPUTEIHU
3JI€eMEHTapHBIX YaCTHUIl, UHIYKIIMOHHAS [1€Yb

O6o06maromuii ypok « MarautHoe mosie.
DNEeKTPOMarHuTHAs WHIYKIIHSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas padota nmo teme «Marautnoe
rosie. DJIEKTPOMarHuTHasE WH Ty KLU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

14

15

CB000O1HBIE MEXAaHUYECKHE KOJICOaAHMUS.
I"apmonundeckue KojicOanus. Y paBHEHUE
rapMoHUYecKux kojebanuii. [Ipespaienue
SHEPIUU

Jlaboparopnas pabota «VccnenoBanue
3aBUCHMOCTH ME€pHO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTH OT JUJIMHBI HUTH ¥ MacChl
rpy3a»

Koneb6arenbHblit koHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B HJeaIbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIOTUS MEKIY
MEXaHUYECKUMH H DJIEKTPOMArHUTHBIMH
KOJIEOaHUAMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICaTHHOM KOJIe0aTeIbHOM
KOHTYpe

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4




IIpencraBnenue o 3aTyxaromux KojaeOaHUsIX.
BbIHyX1€HHBIE MEXaHUYECKUE KOJICOAHMUS.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ffO0cbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennsbiii Tok. CUHYCOUIATBHBIN
17 MepeMEeHHbIN TOK. MOIIHOCTh MEPEMEHHOTO bubmuorexa [JOK
TOKa. AMIUTUTYHOE U JACHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAQUYE€HHME CUJIbI TOKA U HAIPSIKEHUS
18 Tpauchopmarop. [IpousBoacTso, nepenava u
noTpedIieHne NIEKTPUIECKON IHEPTHH
Y CTpOICTBO U IPAKTUYECKOE IPUMEHEHUE
19 ANEKTPUYECKOTO 3BOHKA, FEHEpaTopa bubmorexa LHOK
. https://m.edsoo.ru/ffOcc324
MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTUYECKHE PUCKU IIPU IPOU3BOJCTBE
20 anexkTposHepruu. KynbTypa ucnosnap3oBanus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU
MexaHnudecKkre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTthb bubnuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U IPOOJILHBIE BOJHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTBH 3BYyKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
3 DneKTpOMarHuTHHIE BOJHBI, UX CBOICTBA U bubnnoreka [JOK
ckopocTs. IlIkana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIUTIB paIMOCBS3U U TEIICBUICHHS.
PazButue cpeacts cBs3u. Paguonokamus
25 Kontponbnas padota «Konebanust u BOTHBDY bubmorexa HOK

https://m.edsoo.ru/ff0cc6f8




[IpsmonuHeitHOE pacpocTpaHeHHEe CBETa B

bu6mmoreka [IOK

26 OJIHOPO/IHOH cpezie. ToueuHbI UICTOUHUK
P P https:/m.edsoo.ru/ff0cd350
ceera. Jlyu cera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
. bu6mmoreka [IOK
27 cera. [TocTpoenune n3o0pakeHui B MIIOCKOM
https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomienue ceera. IlonHoe BHyTpeHHEe
28 otpaxkenue. IIpenenpHbIil yroi mHoJIHOTO buGnnorexa LIOK
P P Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopuas padota «3mepenue bubnunoreka [JOK
IoKasarelis IIPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TUH3E.
30 dopMyna TOHKOM JTUH3BL. Y BEJITUYCHUE bubmmorexa [TOK
pMY ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 Jlaboparopnas padota «lccrnenoanue
CBOMCTB M300pa)KCHUH B JIMH3aX)
Hucnepcus ceeta. ClokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHnas pabora
«Habnronenue qucnepcuu cBeTa»
3 WnTtepdepennus creta. Judpaxnus ceera. bubnuoreka [IOK
JudpakionHas pemeTka https://m.edsoo.ru/ffOced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOPbI U yCTPOCTBa U
yCIIOBUS MX O€30MaCHOTO MPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH KJIACCHISCKOM
. bubmuorexa [JOK
36 MexaHuku. [locTymarel crienuansHON TeOpUn

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ffOcf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ameJieHre BpEeMEHH U COKpaIEHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
. bubnmoreka [JOK
38 yacTullbl. CBSI3b MacChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi MOKOs
39 Kontponsnas padora «OnTrka. OCHOBBI bubmumorexa [IOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH» https://m.edsoo.ru/ffOcf6f0
40 ®otounbl. opmyna [1nanka. DHeprus u bubnnoreka [HOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gporodddexra. bubnuorexa [JOK
Omnertel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEHUE
. . bubnuorexa [JOK
42 OnHmreitna 1 porodddexra. «Kpacnas
https://m.edsoo.ru/ff0d015¢e
rpanuiay Gororddexra
43 Hasnenue ceera. Onwitel [1. H. JleGenena. bubnnoreka [JOK
XUMH4ecKoe JeHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnuecKue yCTpoCcTBa U IPAKTUYECKOE
44 npuMeHeHue: HoTorNeMeHT, GOTOAATUUK,
CONTHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme « 3J€MEHTBI bu6mmoreka [IOK
KBaHTOBOU ONTHUKW https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopna no paccesHuio o-4actu bubmmorexa [TOK
pOOPA p 1 https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bubnmoreka [JOK
47 [Toctynatel bopa 1
https://m.edsoo.ru/ff0dOafa
43 Nznyyenue u normnomieHrne (GOTOHOB MpH bubnmnoreka [JOK

Iepexo/ie aToMa C OJTHOTO YPOBHS SHEPTUU

https://m.edsoo.ru/ff0dOafa




49

Ha Jipyrou. Buasl ciekTpos

BoaHoBEIe cBOiicTBa yacTull. BoaHEI ae
bpoiinsa. KopnyckynsipHO-BOJIHOBO#
nyann3M. CIIOHTaHHOE U BBIHYKJIEHHOE
W3JIy4eHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOca8

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraBa
PaZAMOaKTUBHOTO U3TYUYEHUS

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

51

52

53

54

55

CoiicTBa anb(a-, 6era-, raMMa-u3ITydeHUsI.

BrnusiHue paqroakTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

OTKpBITHE IPOTOHA M HEWTpOHA. M30TOMHI.
Anbda-pacnag. DIEKTPOHHBIA U
MO3UTPOHHBIN OeTa-pacmay. ["amma-
U3ITy4YeHHE

OHeprus cBA3M HyKJIOHOB B siipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM SHEPTETUKH

DneMeHTapHble yacTulbl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpalyy JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yH1aMeHTaabHbIE
B3auMoiecTBUsA. EAMHCTBO Qusznueckoii
KapTUHBI MUPa»

Bun 3Bé3gaoro Heba. Co3Be3ausi, spKue
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE.
Conneynas cucrtema

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38




56

57

58

59

Counuie. ConHeuHast akTUBHOCTD. VICTOYHHUK
sHepruu CoJiHIa U 3BE3]T

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.
3BE3/1bI INIABHOM MOCIEI0BATEIILHOCTH.
BuyTpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABICHUS O IPOUCXOXKICHUU U
sBositonu CosHIa U 3BE3]

Muneunsiit [Iyte — nama [Manaktuxka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxe. ['anmaktrku. YEpHbIE ABIPHI B
sIpax rajJjakTUK

Bcenennas. Pa3zoeranue ranaktuk. Teopust

Bonpmioro B3peiBa. PennkroBoe uznydeHue.
MeraranakTuka

60

61

62

Hepemennsie npobieMbl acCTpOHOMUHN

KonTponbHas pabota «neMeHTbI
ACTPOHOMUU U aCTPOPHUIUKID)

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTUANBLHOM U dTUUECKOM
cdepax neareIbHOCTH YeTOBeKa

63

O6o0maromuii ypok. Pois 1 mecto Gpuzuku
1 aCTPOHOMHH B COBPEMEHHOM HAay4YHOH
KapTUHE MHpa

64

65

O6o0maromuii ypok. Pons ¢puzudeckoit
TeopuH B (HGOPMUPOBAHHUH TIPEICTABICHUN O
¢bu3nueckoil kKapTuHe MUpa

O6o6matomuii ypok. Mecto pusndeckoit




KapTUHBI MUpPa B 00I1IEM PSITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTaBICHUH O
pupoJie

Pe3epBHbIil ypok. MaruuTHoe mnoJie.

66 1
ONEeKTpOMarHuTHas MHAYKIHS
67 PesepBHblii ypok. Ontuka. OCHOBBI |
CIELMAIbHOM TEOpUU OTHOCUTEIBLHOCTU
68 Pezepusiii ypok. KBanroBas ¢usuka. | bubnuoreka [IOK
DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimace/ I'eapenmreiin JI1.9., bymarosa A.A., Kopannses U.H.,
Komkuna A.B., O61iecTBO ¢ orpannueHHON 0TBeTCTBEHHOCThIO « BMHOM.
JlabopaTopus 3HaHMI»; AKIIMOHEpHOE 0011ecTBO «31aTeNnbCTBO
«IIpocBemenue»

» ®usuka, 11 knacc/ 'eapenmreitn JI.O., bynatosa A.A., Kopuunses 1.H.,
Komknna A.B., O0uiecTBo ¢ orpaHnueHHON 0TBeTCTBEHHOCThI0 « BUHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCTBO

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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