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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOro YpOBHS Ha YpPOBHE CPEAHETO OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW U TpeOOBaHUU K pe3yibTaTam
OCBOEHHSI OCHOBHOH 0Opa3zoBaTelnbHOM mporpamMmmbl, npenacraBieHHbix B OI'OC
COO, a Ttakxke c yu€roMm (enepanbHON pabouell MporpaMmbl BOCIHUTAHUA H
KOHLEMUUU MpenojaBanus ydeOHoro npenMera «®dusmka» B 00pazoBaTenbHbIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHEIE
oOpa3oBaTeabHbIE POTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpMHpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTuHbl Mupa oOyudarommxca 10-11 kimaccoB mnpu
oOydeHnH ux ¢pu3nke Ha 0A30BOM YpOBHE HAa OCHOBE CHCTEMHO-JEATEILHOCTHOIO
nonxona. Ilporpamma mo ¢usuke coorBetcTByeT TpeboBanusim OPI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaNpeAMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkXKe YUYUTHIBAET HEOOXOAMMOCTb pealn3aluu MEXMIPEIMETHBIX
CBs3ell (PU3MKM C €CTeCTBEHHO-HAy4YHBIMU Yy4eOHbIMH mpeaMeramu. B Hei
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH M3y4eHHs] (DU3MKU Ha YpPOBHE CpPEAHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIE PE3yJIbTaThl OCBOEHUSI Kypca (DU3UKH: JTUYHOCTHEHIE,
MeTanpeaAMETHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o (u3nKe BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «duszukay mno rogam oOyueHusl.

dusnka Kak Hayka O Hambojee OOIMMX 3aKOHAX TMPHUPOJbI, BBICTYIAs B
Ka4yecTBe yueOHOro MmpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromeM Mupe. [lIkonpHBIN Kypc GU3HKHA — CHCTEMOOOPA3YIOIIHMA
11 €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3yYaeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri m actpoHomueild. Vcmonp3oBaHME W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTE€pHAIOB C 3aJaHHBIMA CBOMCTBAMHU MU JAPYTHX.
W3ydyeHue (uU3MKKM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa OOydaromuxcs, B (OpPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHBII METOJI TO3HAHUS NIPU BBINOJIHEHUU UMHU YYE€OHBIX UCCIIETOBAaHUM.

B ocHOBYy kypca (usmkum 11 ypOBHS CPEIHETO O0OIIero oOpa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO pacCMaTpuBaTh KaK MPHUHIMIBL €ro
IIOCTPOEHHUS.



Hoes yenocmunocmu. B cOOTBETCTBUM C HEH Kypc SBISETCS JIOTUYECKU
3aBEpHIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3zesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIAaCCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoesn cenmepanuzayuu. B cOOTBETCTBUM € HEW MaTtepuan Kypca (Qusmku
o0beUHEH BOKPYr (Qu3Mueckux Teopuid. Benymmm B Kypce sBisieTcs
dbopMHUpOBaHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTCpUH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanmszanus mTpeArnosiaraeT HCHOIb30BaHUE
TYMaHUTApHOTO TOTEHIMana (U3MUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BUTHEM OOIIecCTBa, a TaKkKe C  MHPOBO33PCHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMH TIPOOJIEMaMH.

Hoess  npuknaonoii  nanpasnennocmu. Kypc ¢dusukum  mpeamnosaraet
3HAKOMCTBO C IIAPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTHYECKUX MPHUIOKECHUN
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DAJIEMEHTOB
COJICp)KaHUs, TOCBAMIEHHBIX JKOJOTHYECKUM TIpobiIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PAa3BUTHEM TCXHHKH M TEXHOJOTHH, a TaKkKe OOCYXICHHS
npobJIeM palmoHATBFHOTO MTPUPOIOTIONB30BAHUS U SKOJIOTHIECKOH 0€30MacHOCTH.

CrepXKHEBBIMH 3JI€eMEHTaMU Kypca (PU3MKH Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBaHus SBJISOTCS (pu3ndeckue Tteopuu (hopMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POIU (PYHIAMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O TMPUPOJE, TpaHHUIlaX
OPUMEHUMOCTA TEOPHM, MJii ONUCAaHUA ECTECTBEHHO-HAYYHBIX SIBICHUH W
IIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN TOAX0J B Kypce (DU3UKU peanu3yeTcs Mpexe
BCEro 3a CU€T OpPraHu3allid JKCIEPUMEHTAIBHOU AESITEIIbHOCTH 00Yy4YaromIuXCsl.
Jlns  Ga3zoBoro ypoBHS Kypca (U3MKH — 93TO HCIOJIb30BAHUE  CHCTEMBI
(GPOHTAIBHBIX KPATKOBPEMEHHBIX OKCICPUMEHTOB U JIaOOpaTOpHBIX padoT,
KOTOpBIC B MIporpaMMme 1o (pusuke oObeIMHEHBI B OOIIMA CIUCOK YUCHUYCCKHUX
MpakTU4YecKux padoT. BeieneHne B yka3aHHOM TmepeyHe JabopaTOpHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJSE W  OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
0o0pa30BaTeabHOrO Ipoliecca HUCXOAs M3 OCOOCHHOCTEW IUIAaHMPOBAHUS MU
ocHamieHuss kabwHera ¢Qusuku. Ilpu dTOoM obOecmeunBaeTCs  OBIAJICHUE
OOy4JarOMMMICS yYMEHHUSIMU TPOBOJUTH KOCBEHHBIC W3MEPCHWsS, HMCCIEIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH W TIOCTAHOBKY OIBITOB TIO TIPOBEPKE
MIPEIIOKCHHBIX TUTIOTES.

bonpimoe BHMUMaHWE yAeNsSeTCS PEIMICHUIO PACUYETHBIX M Ka4eCTBEHHBIX
3amad. [Ipu 3TOM myis pacd€THBIX 3a/1ad MPUOPUTETOM SIBISIOTCS 3a/7a9d C SIBHO
3aJIaHHON (YU3UYECKOU MOJIEITBIO, MTO3BOJISIONINE MPUMEHSATh N3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJIHOTO pa3jefia Kypca, TaK U HHTErpUpys 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/a4 IPHOPUTETOM SIBIISTIOTCS 3a/IaHUS Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyroniue BbIOOpa (U3MUECKON MOAENH ISl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO k wmarepuansbHO-
TEXHUYECKOMY OOeCneYeHn0 Y4eOHOro mpoiiecca 0a30BbI ypOBEHb Kypca
br3UKHM Ha YpPOBHE CpPEeAHEro O0IIero o0pa3oBaHus JODKEH U3y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKU WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOrO IMKJIA. B kaOwHeTe (U3WKU JIOJDKHO OBIThH
HeoOxoauMoe JlabopaTopHOe OOOpyJOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (U3MKE YUYEHUUYECKUX MPAKTUYECKUX PabOT U JIEMOHCTPAIIMOHHOES
o0opyioBaHUE.

JleMOHCTpanimoHHOE 00OpyAoBaHne (OopMHUpyeTCST B COOTBETCTBHUH  C
NPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M OOECIEYMBACT IMOCTAHOBKY
NEPEUNCICHHBIX B MporpaMMe 10 (DHU3MKE KIIIOYEBBIX JCMOHCTpAIUi IS
UCCIICIOBAHUS  W3Y4YaeMbIX  SBJICHUW W  MPOIECCOB, OMIUPUYCCKUX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHHYECKUX MPUMCHCHHUH.

JlaGopaTtopHoe o006OpynOBaHME IS YYEHHYECKUX TMPAKTHUYECKUX padoT
dopMupyetcst B BuAe TEMAaTHYECKUX KOMIUIEKTOB M 0OOECIeurBaeTCsS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydYarommxcs. TeMaTh4ecKue KOMIUIEKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OPATOPHIA.

OcHosubiMu yeaamu n3ydeHus: GU3MKU B 0011eM 00pa30BaHUM SIBIISTFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHHUS OOYYAIOMIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHE HX HMHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUS U (POPMHUPOBAHHE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIINM SIBJICHUSIM;

e (opmupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3yibTaTa W3YYCHHS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBanne ymeHUN OOBSCHATH SBJICHHUS C HCIOJB30BaHUEM
(bu3HUeCKNX 3HAHUM W HAYIHBIX JIOKA3aTEIHCTB;

e (opmupoBanue mpencTaBiICHUN O ponu (PUMKH IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.

JlocTiKeHre 3THX Iiefiell 00ecreunBaeTcsl peleHueM CIeAyIoUnX 3aday B

MpoIecce n3yueHus Kypca GU3MKU Ha YPOBHE CpeaHEero o01ero oopa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpHsIX, BKJIFOYAs MEXaHHKY,
MOJIEKYJISIPHYIO (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUUH TPUMEHSATh TEOPETUUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBJICHUUM B TMPUPOAE U [N NPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEUICHUS pa3IM4HbIX 3a7Ja4 C SIBHO 3aJaHHOU
¢uznueckol MoOJENbl0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOATEIbHOE
co3gaHue GU3NUEeCKOW MOJENH, aleKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PUIMYECKHMX OCHOB M NPUHIMUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOILYIO
cpeny;

e OBJAJICHHE METOJaMHU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS M TPOBEICHUS
(du3MUecKnX HKCIEPUMEHTOB, aHAIM3a W WHTEpIpeTanuu uHOOpMaIuy,
OTIpeJIENICHHs] IOCTOBEPHOCTH TOJYYEHHOT'O Pe3ybTaTa;

e CO3[IaHUE YCIIOBUU IIJISi PA3BUTHS YMEHHUI MPOEKTHO-MUCCIIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 knacce — 68 yacoB (2 yaca B HEACIHIO).

[Ipeqmaraemerii B mporpamMme 10 (GU3UKE TEpPeUYeHb JAOOPAaTOPHBIX U
NPaKTUYECKUX paboOT SBIAETCS PEKOMEHIOBAHHBIM, YYHUTEIh JeJaeT BBIOOD
NPOBEACHHUS JIA0OPATOPHBIX pPAa0OT M OMNBITOB C YYETOM WHIMBHIYAIbHBIX
0COOCHHOCTEH 00yUYarOITUXCS.

IINIAHUPYEMBIE PE3VJBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro mpenmera «@Pu3nka» Ha YPOBHE CpPEIHETO OOIIETO
oOpa3oBanus (6a30BBI YPOBEHB) JOHKHO OOECTICUNUTH JTOCTHKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U TPEAMETHBIX 00Pa30BaATEIbHBIX PE3YJIbTATOB.

JINYHOCTHBLIE PE3YJIBTATDI
JIMYHOCTHBIC PE3YAbTAaThl OCBOCHHS yUueOHOTo mpeaMera «Pu3nKa» JTOHKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
copMUPOBAaHHOW BHYTPEHHEH TMO3UIMENH JHUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHMEHTAIINH, TTO3UTUBHBIX BHYTPEHHUX YOEKIECHHIH, COOTBETCTBYIOIIUX



TPaAUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIlEeCTBa, pacUIUpeHUE >KU3HEHHOTO
ONbITAa U OMbBITA JIESITEILHOCTH B MPOLIECCE pealn3allMi OCHOBHBIX HAIPaBICHUU
BOCIUTATEIBHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIUTAHUS

c(hOpMUPOBAHHOCTb IPAXKIAHCKON MO3UIIMU 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTBA;

OPUHSATAE  TPAJUIMOHHBIX  OOIIEYETOBEYECKUX TyMAaHUCTHUUECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TIPakAaHCKOTO
oO011iecTBa, y4acTBOBAaTh B CAMOYIIPaBJIE€HUH B 00pa30BaTeIbHOW OpraHu3aluy;

YMEHHE B3aUMOJICCTBOBATH C COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUU C
uX QyHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTEPCKOMN AEATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIECHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTHXKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAlMIO W MPUHUMATh OCO3HAHHBIC DEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATENIbHOCTH YYEHOIO;

OCO3HAHHE JTUYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3CTEeTHYECKOr0 BOCIIUTAHHUS:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUYAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
npucymiero Gu3n4ecKoi HayKe;

5) Tpya0BOro BOCIUTAHHUS:

MHTEpEC K pa3lWyHbIM cdepaMm mpodecCHOHANBHOU JeATEIHLHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPIIIaTh OCO3ZHAHHBIN BHIOOD
Oynymie mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI;

TOTOBHOCTBH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
bu3UKY Ha TPOTSIKEHUU BCEH KU3HU;

6) 3K0JI0rHM4ecKOro0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKONW KYIbTYPBI, OCO3HAHHE TJI00ATHHOTO
XapakTepa SKOJOTHYECKUX Ipooem;

IJTAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYKAIOIIEH CPE/le HA OCHOBE
3HAHUS LEJIENH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;



pacuIMpeHue OmbITa JEATEbHOCTH HKOJOTMYECKOW HAmNpaBICHHOCTH Ha
OCHOBE UMEIOIIHNXCSI 3HaHUH MO0 (PU3UKe;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (HU3NUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAay4YHOW JAEsTeNIbHOCTH, TOTOBHOCTH B MHPOIECCE
M3yueHuss (PU3MKK  OCYHIECTBISTh MPOEKTHYI0O W HCCIEIOBATEIIbCKYIO
NeSATeIbHOCTh UHJIUBUAYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBHS
ba3zoBblie JioruyecKkue JeMcTBUA:

CaMOCTOSITeIbHO  (popMynmupoBaTh W aKTyaIM3UpOBaTh  MIPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENICIIATh ICJIM JICSITEIILHOCTH, 3aJlaBaTh MapamMeTpbl U KPUTEPUU UX
JOCTHYKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TNPOTUBOPEYUST B  PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUAX;

pa3pabaTbiBaTh IUIAH pEIIEHUs MPOOJIeMbl ¢ YYETOM aHallh3a HUMEIOIINXCS
MaTepHUAIIbHBIX U HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OLIEHUBATh PUCKU MOCJIEICTBHUM 1€ATEIbHOCTH;

KOOPJIMHUPOBATH W  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBnble uccienoBareibckue AeCTBHA.

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBHIMU TOHATHSIMU M METOJAMH
buznuecKkon HayKu;

BJIAJI€Th HABBIKAMHU YYEOHO-HCCIIEI0BATEIBCKON U MPOCKTHOU JIEATEIIbHOCTH
B 00ylacT (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pEIIeHHs 3a/ad (U3UIECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B ITO3HAHHSI;

BJIAJETh BUJAMH JICSITEIBHOCTH IO TOJY4YEHUIO HOBOIO 3HAHUS, €ro
WHTEPIpPETAlY, TPEeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX y4eOHBIX
CUTyalusX, B TOM YHCJIE PU CO3IaHUM YUYE€OHBIX MPOEKTOB B 00JaCTU (PUBUKU;

BBISIBJIATH PUYMHHO-CJIEJCTBEHHbIE CBSI3M M aKTyaJIU3UpOBATH 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ pEeIIeHUs, HAXOAWTh apryMEHTHI Jid J0Ka3aTeIbCTBA
CBOMX YTBEPXKJICHUH, 3a/1aBaTh apaMeTPhbl U KPUTEPUU PEIICHUS;



aHAIM3UPOBATH IIOJIYYCHHbIE B XOJE€ PEIICHHS 3a/Jadyd Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESTENbHOCTH, B TOM YUCJE MPU U3YUECHUHN PU3HKY;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh [EPEHOCUTh 3HaHUA 1O (U3MKe B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH NMPOOJIEMBI U 3a]1a4H, TOMYCKAIOU[ME albTEePHATUBHbIE PEIICHUS.

Pab6ora ¢ undopmanueii:

BJa/IeTh HaBbIKAMM MOJy4YeHUs MHpopManuu (U3HUECKOro COAEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSTENHLHO OCYIIECTBISATh MOHUCK, aHau3,
CUCTEeMAaTH3alMI0 U HMHTEpIpeTanuio WHOOpMAIMU pa3IuYHbIX BUAOB U (QopM
IpEe/ICTaBIICHUS;

OLICHUBATh JIOCTOBEPHOCTh MH(OpMAIUY;

UCIIOJIb30BaTh  CpeJACTBa  WH(MOPMAIIMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIMOHHBIX
3ajay ¢ coOiojeHneM TpeOOBaHUN SPrOHOMHUKU, TEXHUKHA OE€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHHsl, TMpaBOBBIX U OJTUYECKHUX HOPM, HOPM
uH(OPMaIIMOHHON 0€301MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpKAaHWA B pazIUUHBIX ¢dopmarax ¢
y4€TOM Ha3HA4YCHMs MH(OpPMAIUU U TIEIEBOM ayTUTOPUHU, BBIOUpAsi ONITUMAJILHYIO
dbopMy npeacTaBICHUS U BU3YyaTU3aIIHH.

KoMMyHuKaTHBHBIE YHUBEpPCAIbHbIE YUeOHbIE JeiiCTBHS:

OCYIIECTBJIATh OOIIEHHWE Ha ypokax (U3UKM HW BO BHE-YPOUYHOU
NEeATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKH  KOH(MIUKTHBIX CHUTyallMii W CMsT4aTh
KOH(MITUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3pEHUS C UCIOIb30BaHUEM
S3bIKOBBIX CPEJICTB;

NOHUMAaTh U UCIOJIb30BAaTh MPEUMYILECTBA KOMAaHAHON M WHIUBUAYaJIbHOU
paboTHI;

BBIOMpATh TEMATUKY ¥ METOJIBI COBMECTHBIX JCHCTBUHN ¢ YUETOM OOIINX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJI0T0 YJj€Ha KOJIJIEKTHBA;

MPUHUMATh  1I€IM  COBMECTHOM  JEATEJIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUA IO €€ JOCTHUXECHUIO: COCTABIISATh IUIAH JICMCTBUM,



pacnpenensaTh poiau ¢ y4ETOM MHEHHM YyYacCTHUKOB, OOCYKIATh Pe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa M KaXXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

npenjaraTb HOBbIE IPOEKTHI, OLIEHMBaTh HWJEU C TMO3ULHUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TMOBEJIECHUE B Pa3IMYHBIX
CUTYalLUsX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHMBEpPCAJbHbIE YUYeOHbIE eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBISITh MO3HABATEILHYIO JICSATEIBHOCTh B 00JIACTH
GU3MKM M acCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh U (POpMyIUpOBaATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IIJIAH PEUICHUS PACUYETHBIX U KAaYECTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHUS TPAKTUYECKON pabOoThl ¢ YUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsIM;

pacIMpATh paMKU y4ueOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANnOYTeHHH;

JIeaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €ro, Opath Ha ceds
OTBETCTBEHHOCTh 3a peuieHue;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO DJPYAUIMU B 00JacTH
(bY3UKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJICKT:

JaBaTh OLIEHKY HOBBIM CUTyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJaQ/JI€Th  HABbIKAMU  TIO3HABATEIBHOM  pediekcud Kak  OCO3HAHUS
COBEpIIAEMbIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX PE3YJbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYalluH, BHIOOpa BEPHOTO
peLICHUS;

yMETh OLICHUBATh PHUCKU WU CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHIDKECHUIO;

OpUHUMATh MOTHBBI M apryMEHTbl [JpYruxX MpU aHajdu3e pe3yJibTaToB
NEATENbHOCTH;

NPUHUMATH ce0s, TOHUMAasi CBOM HEJAOCTATKH U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTbl APYTrUX NpU aHaldu3e pe3yJbTaToB
NEATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OUIUOKH.



B mpornecce nocTukeHHUsST TMYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe sl YpPOBHS CpEAHEro oO0mero ooOpa3oBaHus y OOyYaroluXcs
COBEPIICHCTBYETCS HMOLIMOHANIbHBIH UHTEIUICKT, IpeanoararoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSIHHE, BUACTH HAMpPABICHUS Pa3BUTHs COOCTBEHHOW SMOIMOHAIBHOMN cepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYIMPOBAaHUSA, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
OMOIMOHATBLHBIM H3MEHEHHUSM M MPOSIBIISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOUYAIOMICH CTPEMIICHUE K JOCTHIKCHUIO IETH H
yCIiexXy, ONTUMHU3M, WHUIMATUBHOCTH, YMCHHE JICHCTBOBATh HWCXOJIs M3 CBOMX
BO3MOXXHOCTEH;

OMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MIOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JAPYTHX, YYUTBIBAaTh €0 TMPH OCYIIECTBICHUH OOIIECHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HaBBIKOB, BKIIFOUAOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHSI
C IPYTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSBIISATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K xonmy oOyuenuss B 10 kiiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpaxX Poib U MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B TPAKTUUECKOU NEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHUS W3YYEHHBIX (PU3MUYECKUX MOJENeH:
MaTepHualibHas TOYKa, MHEPIHAIbHAs cUCcTeMa OTcuéra, adCONIOTHO TBEPAOE TEIO,
WJICAIBHBIN Ia3, MOAEIU CTPOCHUS Ta30B, KUIAKOCTEHM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKHUH 3apsij MpU pelieHnn (PU3nIecKux 3a1ay;

pacno3HaBaTh (pU3NYECKUE SIBICHUS (TPOIECChl) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KUHETUYECKOW TEOPUU CTPOCHMUS BEIIECTBA U
JJEKTPOJUHAMUKHA: PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  MPSIMOJIMHENHOE
JIBUKEHUE, CBOOOJIHOE TaJeHHWE TeJ, IBIKCHHWE TIO0 OKPYKHOCTH, WHEPIIHS,
B3ammojielicTeue Ten, Auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE KHUIKOCTEH
¥ TBEPABIX TEJ, M3MEHEHNE 00bEMA TeIl MPU HArpeBaHUM (OXJIAKIECHUH ), TETUIOBOE
PaBHOBECHUE, HCHAPEHHUE, KOHJECHCALMS, IUIABJIEHUE, KPUCTALUIN3ALUSA, KUIECHUE,
BJIAJKHOCTh BO3]1yXa, MOBBIIIEHNUE JABJICHUS T'a3a IPHU €r0 HarpeBaHUU B 3aKPHITOM
COCyle, CBS3b MEXAY NapaMeTpaMy COCTOSIHHS Tras3a B  HM30MPOLECccax,
AJIEKTpHU3aLUs TEJl, B3AUMOJCHUCTBUE 3aPsJIOB;



OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HUCIONB3Yys (PU3UUYECKUE BEITUYUHBI:
KOOpJWHATa, IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIa,
MMIYJIC TE€a, KHHETUYECKasi SHEPTUsl, MOTCHUUAIbHAS YHEPTUsl, MEXaHUYECKas
paboTa, MexaHWUYeCKass MOIIHOCTh;, IMPU ONUCAHUM TPABUIBLHO TPaKTOBATh
(GU3UYECKUI CMBICT HCIOJIB3YEMbIX BEJIWYUH, WX OOO3HAYCHUS U €IUHUIIBI,
HaxOJIUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMMU;

ONUCHIBATh M3YUYEHHBIC TEIJIOBbIE CBOWCTBA TEJI M TEIUIOBBIE SBJICHUS,
UCTIONBb3ysl (U3UYECKHE BEJIMYMHBI: JaBJIGHUE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPTUSI XaOTUYECKOTO JBMKEHUSI MOJIEKYJ, CPEAHEKBaIpaThUyHas
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, padora rasa,
KO3 PUIIMEHT TOJE3HOr0 JCHCTBUS TEIUIOBOTO JBUTATENsl; TpPH OMKHCAHUU
NPaBUIBHO TPAKTOBAaTh (U3MYECKUM CMBICT HCMIOJIB3YyeMbIX BEJIMYHUH, HX
0003Ha4YeHUs] U CIUHMIIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO
(bU3UYECKYIO BEIMYUHY C IPYTUMH BEIUYHHAM;

OMNUCHIBATH U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUYMHBI: DJICKTPUUYCCKUN 3apsij,
AJIEKTPUYECKOE TOJI€, HAMPSHKEHHOCTH MMOJIs, MOTEHIUAN, PA3HOCTh MOTEHIMAJIOB;
Opyd ONMUCAHUM TIPABWIBHO TPAKTOBATh (DU3WYECKUH CMBICT HCIOJIb3yEeMbIX
BEJIMYUH, UX OOO3HAYEHUS WM EIUHUIIBI; YKa3biBaTh (hOPMYIJIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3HUECKYIO BEJIMUUHY C IPYTUMH BEIUIHMHAMU;

aHAJTU3UPOBaTh (U3UYECKUE TPOIECCHl U SIBJICHUS, MCTOJIb3Yys (HU3NUECKHE
3aKOHBI W MIPUHIHUIBIL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHEHHUSI MEXaHUYECKOW DHHEpPruu, 3aKOH COXpPaHCHHUS HWMITYJIbCa,
OPUHLMI CYNEPHO3ULIUK CHUJI, TPUHIMII PABHOINPABUS HUHEPIUATBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKYI0 TEOPHUIO CTPOEHMSI BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEJAHENH KMHETUYECKOW IHEPrUu TEIUIOBOTO JIBHUKEHUSI MOJIEKYII C
a0COJIFOTHOW TeMIepaTypol, MEPBbIM 3aKOH TEPMOIMHAMHKH, 3aKOH COXPAHCHUS
BJIEKTPUYECKOTO 3apsna, 3akoH KynoHa, mnpu 53TOM pas3iauyarh CIOBECHYIO
(GbOopMyITHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE M YCIOBHs (TPaHHIIBI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIUIIBI JACHCTBHUS MAaIWH, TPHOOPOB |
TEXHUYCCKUX YCTPOMCTB; pa3andyaTh yCIIOBHS MX 0€30IMacHOr0 HMCIOJIH30BAaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJTHATh JKCIEPUMEHTHI IO HCCICAOBAHUIO (DU3MYECKUX SBICHUM U
MPOLIECCOB C MCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHUM, MPHU STOM
dbopmynupoBaTh TIpodOiieMy/3amadyy M THUIOTE3y Yy4eOHOTO  DKCIIEPHMEHTA,
cobupaTh YCTaHOBKY M3 NPEJIOKEHHOTO OO0OpPYIOBaHHUA, IMPOBOAUTH ONBIT H
bopMyTupOBaTh BHIBO/IBI;



OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATh ONTUMAIBHBIA CIOCOO M3MEPEHUSI U UCIOJIb30BaTh HU3BECTHHIC
METO/IbI OLIEHKH ITOIPEITHOCTEN U3MEPEHUI;

UCCJEN0BATh  3aBUCHUMOCTH  MEXIAYy  (U3MYECKUMHU  BEIWYMHAMHU  C
HCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(dbuKCUpOBaTh PE3yNbTaThl MOJYYCHHOW 3aBUCUMOCTH (U3UYECKUX BEJIWYMH B
BUJI€ TAOJIUI U TPaQUKOB, A€JIaTh BHIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOJiro1aTh MpaBwia 0e30MacHOTO Tpyda MpU MPOBEASHUM HCCICTOBAaHUM B
pamMKax ydeOHOro OHKCIEpUMEHTa, Y4eOHO-UCCIEIOBATEIbCKON U TMPOEKTHOM
JEeSATENbHOCTU C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1AOOPATOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3aJa4d C SBHO 3aJlaHHOM (DU3UYECKON MOJIENbIo,
UCIIOJIb3YA (PU3MUYECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJu3a yCIOBUS 3aJa4u
BLIOMpPATh (HU3NYECKYIO MOJCNb, BBIACIATh (U3UUECKHE BEIUYUHBI U (HOPMYIIHI,
HEOoOXOaUMBbIE Il €€ pelleHHs, TPOBOAUTH Pacd€Thl U OIEHUBATh PEaJTbHOCTD
MOJIYYEHHOTO 3HAYCHUST (PU3NUECKON BETUYUHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBAThH JIOTUUECKH HEMIPOTHBOPEUYUBYIO
[ENOYKY PACCYXJCHUN C OMOpoi Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue sIBICHMUS;

UCIIONIb30BaTh ~ MPU  pPEIIEHHH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TpeJICTAaBICHUSI Y4eOHOM M HAYYHO-TIOMYJIApHON MHGOPMAILIMH, TTOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOpPMaIIUIO;

IPUBOJUTH MPUMEPHI BKIaZa POCCUUCKHUX H 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHOW KU3HU
U1 obecriedeHus 0€30MacHOCTH MPU OOpAIICHHH C IPUOOpPaMH M TEXHUYECKUMU
YCTPOMCTBAaMH, JIJIsl COXPAHEHHUs 30POBbS U COOJIFOIEHHS] HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYXKAIOIIEH CPEE;

pabotaTe B TpYIIE C BBHINOJHEHUEM pA3IUYHBIX COIMAJIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIBI, PAIMOHATIBHO PpACIPEACNATh OO0S3aHHOCTH H
MJIAHUPOBAThH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLIEHUBATh
BKJIQJl KQXKJJOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMON MPOOIIEMBI.

K xonmy oOyuenmst B 11 kilacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPUMEpax pojib U MECTO (PU3NKKA B (HOPMUPOBAHHUU
COBPEMEHHON HAaYyYHOM KapTHUHBI MUPA, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U



TEXHOJIOTUHM, B IMPAKTUYECKOU ACATEIBHOCTU JIFOJEH, LIEJIOCTHOCTh U E€OUHCTBO
(pu3nUeCcKOi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TPUMEHEHHUS] U3YYCHHBIX (UBUYECKUX MOJCINCH:
TOYEYHBIN JIEKTPUYECKUN 3apsij, JIyd CBE€TA, TOUYCYHBIM UCTOYHUK CBETA, sCpHAs
MOJIelb aTOMa, HYKJIIOHHAs MOJieJlb aTOMHOTO siipa MpU perieHUU (HU3NIECKHUX
3a1ay;

pacrio3HaBaTh (pU3MUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh X Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN M KBAHTOBOU (PUBUKU: AJIEKTPUUECKAS] MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JACHUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHMTOB, DJICKTPOMAarHWUTHas WHAYKUMS, JACHCTBME MArHUTHOTO TIOJsl Ha
MPOBOJIHUK C TOKOM U JBWXKYIIUHUCS 3apsij, SJEKTPOMarHUTHBIE KOJIeOaHUS U
BOJIHBI, MPSAMOJIMHEWHOE PAaCIpOCTPAHEHUE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
untepbepeHuus, audpakuus W TOJApU3alUsS  CBETa, JAUCHEPCUS CBETa,
dotoanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JMHENYaToOro CHEeKTpa aroMa BOJIOPO/AA, €CTECTBEHHAs M MCKYCCTBECHHas
PalMOAKTUBHOCTb;

ONUCHIBATh M3yUYEHHBIE CBOMCTBA BEHIECTBA (IIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKUE,  DJICKTPUUYECKYH0  MPOBOJUMOCTh  Pa3IUYHBIX  Ccpela) |
ANIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), HCIMONB3YS (PU3UYECKHE BEIUYUHBI:
AJIEKTPUYECKUHN 3apsifi, CUJla TOKA, DJIEKTPUUYECKOE HAIPsHKEHUE, JJIEKTPUYECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
UHAYKOHAST MAarHUTHOTO TMOJs, cwia Ammnepa, cuna JlopeHua, MHAYKTUBHOCTH
KATYILIKW, JHEPrus JJIEKTPUYECKOIO W MAarHUTHOIO IIOJIEM, NEpPUOJ M 4YacToTa
KoneOaHuii B Kolie0aTeIbHOM KOHTYpe, 3apsii M CHjiIa ToKa B IIpolecce
TapMOHUYECKUX AJIIEKTPOMAarHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOsSHUE W
ONTHUYECKAsl CWJa JIMH3bI, TIPU OMHCAHUU TMPABHIBHO TPAKTOBATh (PU3NUYECKUIN
CMBICIT HCIIONB3YEMBIX BEIMYUH, WX OOO3HAYEHUS U E€IUHUIIbI, YKa3bIBaTb
dbopMynbl, CBA3BIBAIOUIME JaHHYIO (PU3UYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAMMU;

ONMCHIBATh H3YYECHHBIC KBAHTOBBIE SIBJICHUS M IMPOLECCHI, HCIOIb3Ys
¢du3nueckre BEIMYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUS U UMITYJIbC (POTOHA, MEPUOJI TIOTypaciaga, SHEPTUsI CBI3U
aTOMHBIX SIIE€pP, MPU ONKHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICH
UCIIOJIb3YEMbIX BEIUYUH, UX OOO3HAUEHUS M EIWHUIbI, YKa3blBaTb (POPMYIIbI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIHMYUHAMH,
BBIYHCIISATH 3HAYCHUE (PU3NUECKON BETUINHBL;

aHANMM3UPOBATh (PU3UUECKHUE TPOIECCHI U SBICHUS, WCIIONB3Ys (PU3HUECKHE
3aKOHBI M MIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U NApauIEIbHOIO
COEMHEHUS MPOBOJHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMarHUTHON



WHIYKIWH, 3aKOH MPSMOJUHEHHOTO PacpOCTPaHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHEHHE OWHIITEHHa st (oTodddexra,
3aKOH COXPAaHEHUS SHEPrUHU, 3aKOH COXPAHEHUsSI UMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsI MacCOBOr0 yucia, moctyinaTtel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHUE U YCJIOBUA (TpaHULbl, 00JacTH)
MIPUMEHUMOCTH;

OTIPENIeNIATh HAINIPABJICHUE BEKTOPA MHIAYKIIMM MAarHUTHOTO MOJIS TPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh M OMHUCHIBATh HM300paKEHHUE, CO37]aBaEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30MH;

BBITIOJIHSITh DKCIIEPUMEHTBI TI0 MCCJIECIOBAHUIO (DU3NYECKUX SBJICHUU U
MPOIIECCOB C HCIOJb30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopmynupoBaTh TmpodiieMy/3amadyy U TUNOTE3y Y4yeOHOTrO  DKCIIEPUMEHTA,
coOuparh yCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOPYJI0BaHMS, MPOBOAUTH OMNBIT U
(dbopMyITUPOBATH BHIBOJIBL;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEITUYHH, MTPU
9TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/JIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C  HMCIOJb30BAHUEM
OpsIMBIX HM3MEPEHHI: MPU HSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pE3yNbTATHl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BEIBOJBI IO pe3yjIbTaTaM UCCIEeI0BaHNUS;

coOmroaTh MpaBuiia 0€30MacHOTO TpyAa MPHU MPOBEIACHUU HCCICAOBAHUI B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKON W MPOEKTHOM
JESTENBHOCTH C HMCIOJIb30BAHUEM HM3MEPUTENBHBIX YCTPONCTB U J1aOOPATOPHOTO
000py10BaHMS;

pemars pacu€THbE 3a7a4d C SIBHO 3aJaHHON (PU3MUEeCKOW MOENbIo,
UCIIOJNIBb3YS (PU3MYECKUE 3aKOHBI ¥ TIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a9u
BBIOWpATh (PU3NYECKYIO MOJEIb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (HOPMYIIHI,
HEeoOXonuMble NJisi €€ pelIeHHs, MPOBOJUTh PACUYEThl M OIEHUBATH PEATbHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3HMUECKON BEITUYUHBI,

pelaTh KaYeCTBEHHbBIE 3a/1au: BHICTPAUBATh JJOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKJIECHHM C OMOpOM Ha M3Y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3uYecKue SIBICHUS,

UCIIONIB30BaTh ~ NPU  PEIIEHMHM  Y4eOHBIX  3aJa4  COBPEMEHHBIE
WH()OPMAITMOHHBIE TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIINH
U MpeJCTaBlIeHUs] yUeOHOW U HAYYHO-TIONYJISIpHOW MH(GOPMAIMU, MOJTYYSeHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJy4aeMyI0 HHPOPMAIIHIO;



OOBSICHATH TPHUHIMIBI JEHCTBUS MAaIIUH, NPHOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIB30BAaHUS B MOBCEIHEBHON
KHU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHA;

UCTIOJh30BaTh TEOPETUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOW >KU3HH
st o0ecrieyeHus: 0€30MacHOCTH MpU OOpallEeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTpOICTBaMH, JJIi COXpAaHEHUs 370POBbs U COOJIOACHUS HOPM 3KOJOTMYECKOTO
MIOBE/ICHHUS B OKpY>KaloIe cpene;
paboTaTh B TpyIIe C BHIIOTHEHUEM Pa3IMYHBIX COIIMATBHBIX POJICH, TUTAHUPOBATh
paboTy TPYIIEI, pallMOHATBHO PACIpeIesaTh 00s3aHHOCTH U TUTAHUPOBAThH
JESITeTFHOCTD B HECTAH/IAPTHBIX CUTYAIIHUAX, a/IEKBATHO OIEHUBATH BKIIA/I
Ka)/IOT0 U3 YYaCTHUKOB TPYIIIIHI B PEIICHHUE



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA

®uszuka — Hayka o mnpupoae. HayuHble MeTOABI IO3HAHUS OKPYXKAIOLIErO
mupa. Posb 53KkcnepuMeHTa M TEOPUM B IPOLECCE IMO3HAHUA MPUPOJBIL.
DOKCHEepUMEHT B (PU3HKE.

MopenupoBanue (U3MYECKUX SIBICHUNA M MpoleccoB. HayuHble rumoresbl.
duznyeckre 3aKOHBI U TEOPUHU. ['paHUIBl MPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
IIpyrHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAy4YHON KapTUHBI
MHpPA, B IPAKTUYECKOU NEATEIBHOCTH JIHOIEH.

Jlemoncmpayuu

AnHanoroBele W UU(PPOBbIE HU3MEPUTENIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienre, CKOpoOCTh (CpeAHsIsI CKOPOCTh, MIHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTepUAIBHON TOYKHM, HUX MPOCKIMH HAa OCH CHUCTEMbl KOOpJWHAT.
Ciio)keHue nepeMenieHuil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE TMpPsSMOJIMHEWHOe aBMxkeHue. | 'paduku
3aBUCUMOCTA  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U IEepEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzeHne. Y CKopeHue cBOOOTHOTO TaIeHHUs.

KpuBonuneitnoe  aBwxkeHue. [IBUK€HHME  MarepualbHOW TOYKM IO
OKPY’KHOCTH C IMMOCTOSHHOM MO MOAYJIIO CKOPOCTBHIO. YTJIOBasi CKOPOCTb, JIUHEHHAS
ckopocTts. [lepron u gactota o6pamenus. LleHTpocTpeMuTensHOEe YCKOPEHHE.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIHIOMETD,
JNBU>KEHUE CHAPSJIOB, LICNIHBIE U PEMEHHBIE IEpeaadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCYETA, WILTIOCTPALNS KUHEMATHYECKUX XAPAKTEPHUCTUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepeHne yckopeHus: CBOOOIHOTO MaJeHUs.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3ydyenne HEpaBHOMEPHOTO ABHXKEHUS C LEIBIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHUS MEXAY MYTAMHU, TPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE TPOMEXYTKHM BpPEMEHU TMPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS IIapuKa B BI3KOW HKHUJIKOCTH.

N3yuenue npmxeHus Teiaa, OpOIeHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

IIpuaiun  otHocutensHOocTH  ['amunes. Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoit 3akon Hbrotona
JUIsl MaTepuaabHOU TOUKHU. TpeTuii 3akoH HploTOHA [IJ11 MaTepUaIbHBIX TOUYEK.

3akoH BcemupHoro TtsiaroreHusa. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckoybxeHus:, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIBKEHUs U cuiia TpeHus nokos. Kosddumuent tpenusi.
Cuita conpoTUBIIEHUA MPU IBHX)KECHUU TEJa B dKUJAKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO oOcH BpauieHud. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TeEJIA.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE NPUMEHEHUE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepLUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopManuu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U NIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHHSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBrxeHUs: Opycka 1o HaKJIOHHOM MJIOCKOCTH.



NccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pPE3UHOBOM 00pasiie, OT ux jaedopmaiuu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpalEHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NmMnynbe MatepualibHOM TOYKM (T€na), CUCTEMbl MaTepHAIBHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAaHEHMsI HMITYJbCa.
PeakTuBHOE nBUKEHUE.

Pabota cunbl. MOIIIHOCTB CHJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOouku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[ToTenuuanbpHas SHEPrusl. [loTenuuanbHas SHEPTUs yIpyro
nedhopMupoBaHHONW  mpyxkuHbL.  [loTeHUManbHass dHEpPruss Tejda  BOIU3H
NOBEPXHOCTH 3E€MJIH.

[ToTeHnuanbHple W HEMOTEHUIHMAIbHBIE  CHIIBIL. CBsi3p  paboTHI
HEMOTEHIIMABHBIX CHJI C HM3MEHCHHEM MEXaHUYECKOW JHEPrUM CHCTEMBI Tell.
3aK0H COXpaHECHHS MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJAOMET, KONED,
NPYKUHHBIA MUCTOJIET, JBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo MOTEHIMAIPHOM SHEPTUH B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3yuenue abCoNOTHO HEYNPYTOTo yAapa C TMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MasTHHUKOB.

HccnenoBanue cBs3u pabOThl CHIBI ¢ U3MEHEHHUEM MEXaHMUYECKOW IHEPTruu
TeJa Ha MIPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uka ¥ TepMOJIMHAMHUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKON TEOPUU U UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBmwxkenue. ubdysmus. Xapakrep ABWKCHHS W
B3aUMOJICMCTBUS YaCTHUIl BemecTtBa. Molenu CTpO€HUs Ta30B, KHUAKOCTEH U
TBEPIBIX TEJI U OOBICHEHHE CBOMCTB BeIlleCTBA HA OCHOBE 3TUX Mojeiel. Macca u
pasmepsl MoJiekyi. KonumdectBo BeniectBa. [loctossHaas ABoraspo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. Illkana temmneparyp
Llenbcus.



Mogens  upeanpbHoro rasa. (OCHOBHOE  YpaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOM TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTtypa Kak mepa
CpeaHEeW KWHETUYECKOW SHEPruM TEIUIOBOrO [BWXEHMS dacTull rasa. [llkana
temrnieparyp KensBuHa. ['a3oBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH [laneroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTABICHUE HW30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BeliecTBa, Gororpaduu
MOJIEKYJI OPraHUYECKUX COCTMHEHUM.

OnpiThl 0 TUDPY3UN KUAKOCTEHN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSIHUS UACAIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEpPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

HccnenoBanne 3aBUCMMOCTU MEXIY NTapaMEeTpaMH COCTOSIHUSL Pa3pe:KEHHOTrO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cuctemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOIMHAMUYECKOU
CUCTEMBI U crIocO0BI e€ m3MeHeHus. KonmuecTBo TerioTel u pabora. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJACaJbHOrO  rasza. Buasl  Temionepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3IydYCHUE. Y IeJIbHAsl TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 06 aamabarHom mporecce. I[lepBwIii 3aKOH TEPMOAMHAMUKH.
[IpumeneHne mepBOro 3aKOHAa TEPMOJMHAMHKH K H3omporieccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMOCTh MPOILIECCOB B MPUPOJIE.

TermoBele  MamumHbl.  [IpUHOUMNBL  JEUCTBHS  TEIUIOBBIX  MAILIMH.
[IpeoOpa3oBanus HSHEpruM B TEIUIOBBIX MamuHaxX. KosddumumeHt mnome3Horo
nercTBus TerioBor MamuHbl. [lukn KapHo u ero kosdduimeHT moae3HOTO
JNEeUCTBUSI. DKOJIOTMYECKHUE MPOOJIEeMbl TEIIOIHEPTEeTUKH.



TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CropaHus, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HSHEPruM Teja NpPU COBEPIICHUU PaOOThI: BBUIET
npoOKu U3 OYTBUIKM TOJ JACHCTBHEM CKAaTOro BO3/AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTpALUSA).

N3meneHne BHyTpeHHEN 23HEPrun (TeMIepaTyphl) Tella Mpu Teruionepeiaye.

OnpiT 1Mo aanabaTHOMY pacCHIMPEHUI0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHMS, PEAaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnvie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpaszoBanue u koHjaeHcaius. Mcmapenune u kurneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsl BJAXXHOCTh BO3/yxa. HachllleHHBIM map. YaenpHas TemioTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. JKuakue kpucramibl. CoBpeMmeHHble MaTtepuanbl. [liaBieHue wu
KpUCTaITU3anus. Y nenbHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuUE TErIoBOro 0anaHca.

TexHudyeckue yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUsS COBPEMEHHBIX MaTEpPHAJIOB, B
TOM YHCJIE HAHOMATEPUaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HaCHIIEHHBIX MTAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

CriocoObl U3MepeHUs BIAKHOCTH.

HaGmronenre HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomuol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Pa3znen 4. DiiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ten. OJEeKTpUYeckuil 3apsa. JIBa Buga 3IIEKTPUYECKUX
3apsiioB. IIpOBOJHUKYM, OUANEKTPUKU W TMOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
3JEKTPUYECKOT0 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUUYECKUN 3apsii.
Onektpuueckoe noje. Hanpsx€HHOCTh 3nekTpudeckoro moist. [Ipunnun



CYIIEpHO3ULUU DIIEKTPUYECKUX TOJCHU. JIMHUM HANpPSKEHHOCTH AIIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratmdeckoro  moisg. llorennman.  Pa3zHocThb
MOTEHIUAN0B. [IpOBOOHUKM H AUANEKTPUKH B DIIEKTPOCTATUYECKOM IOJIE.
JnanekTpuyeckas NpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCATOPa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTpPOCTaTHUECKas 3allluTa, 3a3eMJICHUE AJIEKTPONnprOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN anmnapar, CTpyWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThuecKas 3anuTa.

JIMPNEKTPUKH B JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAAH
IUTACTUH, PACCTOSIHUS MEXKAY HUMU U TUDJICKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DIIEKTPUYECKOrO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s1 ydacTka LETH.

DNEKTPUUECKOE COMPOTUBICHUE. YAENbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MApAILIEIBHOE, CMELIAHHOE COCAUHEHUE ITPOBOJHUKOB.

PaGora osnextpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABMKYIAsl CUJIAa U BHYTPEHHEE CONMPOTUBICHUE NCTOUYHHUKA TOKA.
3akon OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHUeE.

DONEKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCcKuid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B  pacTBOpax M  paciulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAS TUCCOUALIUS. DIIEKTPOIIHU3.



DJIEKTpUYECKUI TOK B ra3zax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHudeckre yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: aMIepMeETp,
BOJIBTMETP, PEOCTAT, MCTOYHUKU TOKA, OHJIEKTpOHArpeBaTebHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYIIPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl Toka U HANPSIKEHUS.

3aBUCUMOCTH COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIONIA/IM MOMEPEYHOI0 CEYEHUSI U MaTepHala.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMoe wu3MepeHue DIEKTPOABIXKYyIIEeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OI[EHKA BHYTPEHHETO0 COMPOTUBIICHHUSI.

3aBUCHUMOCTH COMPOTHUBIICHHUS METAJIJIOB OT TeMIIEpaTyphI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OIHOCTOPOHHSSI TPOBOJIUMOCTD JIHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

N3ydeHne cMenaHHOTrO COEIMHEHHS PE3UCTOPOB.

N3mepenue 3aeKTpOJIBMXKYLIEH CUJIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce ocyliecTBiIseTcs ¢
y4E€TOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHH.

Mesicnpeomemnvle noHamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: pemieHue CHUCTEMbl YpaBHEHWH, JuHEWHas (QyHKIHS,
napabona, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPbI U UX MPOCKIUU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonozusn: Mexanndeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEIUIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPBIX TEN, KUJIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS] AUCCOLMALNS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HUCIOJB30BAHMEM MEXAaHU3MOB,
y4€T TpEHHs] B TEXHUKE, MOJAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JIpyrue), ABUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpPUAJOB, B TOM YHCIE HAHOMATEPUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3alllMTa, 3a3eMJICHHUE 3JIEKTPONpHUOOpOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOOPBHI,
AIEKTPOOCBETUTENbHbIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKYUS

[ToctosiHHBIE ~ MarHuThl.  B3auMoaeilcTBHE  MOCTOSHHBIX ~ MArHUTOB.
MaruautHoe mone. Bexkrop MarHuTHOW wWHAYKUMHU. [IpuHIMI cynepno3uuuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WMHAYKUMH. KapThHa JTWHUNA MarHUTHOMN
UHIYKLIWHU [0JS1 TOCTOSIHHBIX MarHUTOB.

MaruutHOe T1I0JI€E NPOBOJHMKA C TOKOM. KapThHa JWMHMA WHIYKIIUU
MAarHUTHOTO TOJI JIMHHOTO NPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTylIKU ¢ TOkoM. OnbIT Dpcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HaIlpaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HampaBiieHUE. JIBUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJITHOPOJTHOM MarHuTHOM Tmosie. PaGota cwitbl JlopeHiia.

SIBneHne BJIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BeKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJABHXKYIIAA CUJIa HWHIYKIUH. 3aKOH SJIEKTPOMArHUTHOU
naaykuuu Gapanes.

BuxpeBoe »snekTpuyeckoe Tmosie. DIEKTPOJABIKYLIAs CUjIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHXKYILAS  CHJa
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.

TexHnueckne yCTpPOWCTBA W MPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMY MAarHUTHOTO TIOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTb 3JEKTPOABHKYIIEN CUIIbl MHIYKIHMH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYHIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0AHU

Konebarenbnass  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
Napmonnyeckue konebanus. Ilepuon, wactora, amruMTyna U ¢asza KojaeOaHHil.
[IpyxxuHHBIN MasgTHUK. MaTreMaTHYEeCKHMH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosneOanuii. [IpeBpaiienre sHeprun Npu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJeOAaTeTbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHMYeCKUMU U
ANEKTpOMarHuTHeIMU KonieOanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATHHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaronux KojieOaHUAX. BbIHYXIEHHbIE MEXaHUUECKHE
kosebanus. Pezonanc. BeIHYXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennbiii  TOK. CUHyCOMAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAUEHUE CHUJIBI TOKA H
HaIPSKEHUS.

Tpauchopmatop. [IpousBoacTBo, mepenada U MOTPEOIICHUE SIEKTPUIECCKOM
SHEPIruMu. DKOJOTMYECKUE PUCKHU MPHU MPOU3BOJCTBE AneKkTpodHepruu. KynbTypa
WCMOJIB30BAHUS JIEKTPOIHEPIUU B IOBCETHEBHOM JKU3HM.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE IMPUMEHEHHE: DICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUHU JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne napamerpoB KoJjieOaTeIbHOW CUCTEMBI (IPY>KUHHBIM WIH
MaTeMaTUYeCKUN MasTHHK).



HaGmronenue 3atyxaromux KojaeOaHu.

HccnenoBanre cBOWCTB BBIHYXACHHBIX KOJIEOAHUM.

HaGmonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUH 3IeKTpoIepeaayn.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCUMOCTU MEPUOA MabIX KOJeOaHUM Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanre mEepeMEHHOro TOKa B IeNM U3 MOCIEAOBATEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUmMHbBLE 80IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaneHusi. Ilepuon. Ckopoctb
pacnpocTpaHeHUsi W JJuHA BOJHBL [lomepeuyHble M MOPOAOIBHBIE BOJIHBI.
Nutepdepenius u qudpakims MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JY4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B snekTtpomaruutHoil BoaHe. CBoiCcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpPa)K€HUE, MpeJoMIIeHUe, ToJspu3anus, Tudpakims,
unTepdepennns. CKOpocTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHNE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguoOCBsI3U U TeneBUAeHUA. Pagronokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEbl.

TexHudyecknue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMUIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U NMPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOYHUK 3BYKa.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGnronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYAOU U
4acTOTOM KOJIeOaHUIA.



HUccnenmoBanue  CBOMCTB ~ DJIEKTPOMATHUTHBIX  BOJIH: OTpaXCHUE,
IpesioMJIeHUE, Modaspu3anus, Auppakuus, UHTepPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. IIpsMonuHenHOEe pacnpOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. ToueuHbI HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI oTpaxeHus: cBeta. [locTpoenue nzoOpaxeHuil B
TIJIOCKOM 3€pKalie.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIIEHHUS cBeTa. AOCOTIOTHBIN MOKa3aTelb
npeinomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus ceeta. CiioxHBIN cocTaB O6eoro cBeta. [[Ber.

ColOuparomue u paccewBaromue JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosiHUE€ W ONTHYecKas cuia TOHKOW auH3bl. [locTpoeHue u3o0paxkeHUd B
COOMpAOIINX U paccerBaromux JMH3aX. opMysa TOHKON JIUH3BI. Y BEIUYCHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. Wurtepdepenuus cBeta. KorepeHTHbIE HMCTOYHUKH.
YcnoBus HaOMOAEHUS MaKCUMYMOB M MHUHHUMYMOB B HWHTEP(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(]A3HBIX KOT€PEHTHBIX UICTOYHUKOB.

Hudpakuusa cBera. [udpakuuoHHas pemérka. YclioBue HaOI0aeHUs
[JIABHBIX ~MaKCUMyMOB TMIpM TAJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPHUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
OMTHKA, MTU(paKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U NPEIIOMIICHUE CBETA.
OnTudeckue TpudopsI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB n300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTA.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcnu cBera.

[TonyueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGntonenue nonsipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nokasaresns NpeaoMIEHNs CTEKIIA.
HccnenoBanuie cBOMCTB M300paXKeHUI B JIMH3AX.
HabGmonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cIeNMAJIbHON TEOPHH OTHOCUTEIbHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOM  MEXAHHUKH. ITocTynarel
CIIEHUAIBHOW TEOPHUH OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOIYJSA CKOPOCTH
CBETa B BAaKyyM€, IPUHLIUI OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHNE BPEMEHU U COKpaLICHUE
JUUTAHBI.
DHEPrusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peJIHTI/IBI/ICTCKOﬁ HJaCTHUILIBI. 3Hepr1/151
ITOKOA.

Pa3nen 7. KBanToBas ¢pusznka
Tema 1. Dnemenmul K6aHmMoO60OI ONMUKU
®otonbl. ®opmymna [lnanka cBsi3u sHeprun GOTOHA C €T0 YaCTOTON. DHEPTHUs
¥ UMITYJbC (HOTOHA.
OtkpeiTue u uccnenoBanue Ghorodddexra. OnwiTel A. I'. CTosieToBa. 3aKOHBI
dotoaddexra. YpapHenue DiHmTeHa 111 doTodddekra. «KpacHas rpanura»

doTorddexra.

JlaBnenue ceeta. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre ycTpoCTBA M MPAKTHUECKOE MPUMEHEHHE: (HDOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTAaHOBKE ¢ IMHKOBOMW IUIACTHHOM.

HccnenoBanue 3akoHOB BHeNTHETO GoTodrddekTa.

Ceeroguon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -4aCTHIL.
[Inanerapnas ™mognenbs aroma. Ilocrymarel bopa. U3nyueHwe u morniouieHue
GbOoTOHOB mpW mepexojie aToMa C OJHOTO YpPOBHS JHEPTrUW HA ApPyrou. Bumsl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactul. Bomubsl ne bpoiis. KopnyckynsipHo-BOIHOBOM
TyaJii3M.

CrnoHTaHHOE U BBIHYKJICHHOE U3J1y4YCHUE.

TexHnyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI JIa3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HaGmronenue nuHeiyaToro cnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JI0Ka3bIBAIOIIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna  mo  ompexpeneHuro  cocraBa
paanoakTUBHOro wu3nyudeHus. CBoiictBa anbda-, Oera-, TaMMa-U3ITydEHUS.
Brnusinue paioakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTHE TpoTOHA WM HelTpoHa. HykinonHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
U3JlydeHue. 3aKOH PaAuOaKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt Maccnl sapa.

SnepHble peakuuu. JleneHue u cuHTe3 AA€EP.

Anepnsiii peakrop. TepMosinepubiii cunTe3. [IpodiieMbl U EPCTIEKTUBBI
AIEPHON SHEPreTUKU. DKOJOTUYECKUE ACIIEKThI IAEPHON YSHEPTrEeTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EnMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: TO3UMETpP, Kamepa
BuinibcoHna, siiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CUY€TunK MOHU3UPYIOIIHUX YaCTHLL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPUZUKHU

Dtanbl pa3BUTHUS acTpoHOMUHU. [IpuKkiianiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3pmHoro neba. Co3Be3ausi, sSpKue 3BE3NBI, IUIAHETHI, UX BHIMMOC
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk nsHeprum CoJiHIIa W 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaldbHBIA KIacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCIBLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJISI 3BE3]] TJIaBHOM IMOCIIeI0BaTEIbHOCTH. BHyTpeHHEEe cTpoeHHe



3B€31. COBpEeMEHHBIE MPEACTABICHUS O NMPOUCXOXKIACHUH U 3Bosronun ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxxenne u nBuxenue CosHIA B
I'anaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. PazOeranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmtabnas ctpykrypa Beenennoil. MeraraiakTuka.

Hepeménnbie npo6iiemMbl aCTPOHOMUM.

Vyenuueckue nabnooenust

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMIIbIOTEPHBIX
NPUJIOKEHUM I ONpe/ieNIeHus MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlyasl, minaner, Maeunoro I[lyTu.

O6o0maromnee NoBTOPEeHNE

Ponb Qu3uku U acTpOHOMHMM B HIKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOMN cepax NesTeTbHOCTH YeJIOBeKa, pojib U MECTO (PU3MKH
¥ aCTPOHOMHUU B COBPEMEHHOM HayYHOU KapTUHE MHpA, POJib PU3MUECKONH TEOpUHU
B (GOpMHpPOBAaHUU TPEJCTABICHUNA O (QUINYECKON KapTHHE MHpaA, MECTO
¢usznueckoi KapTHUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3o0Boro ypoBHs B 11 Kkjacce ocCyliecTBIsIETCS C
Y4ETOM COJEPKATEIBHBIX MEXIPEIMETHBIX CBA3C€H C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHWEM METOJOB HAay4YHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, rumore3a, (Quanyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPECHHE.

Mamemamuka: pemieHHE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPbl U HMX IPOEKIMU HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIUH, MPU3HAKK TMOJ00US TpPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TUIOCKUX (hUryp n 00bEMa Ted.

buonoeus: »snekTpudeckue SIBICHUS B KUBOM MpUpOJAE, KoyeOaTelbHbIe
JNBH>KEHUS B )KMBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NECUCTBUE
pagranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSl KPUCTAUNIMUECKON PpEIIETKH, CIEKTPAJIbHBIN
aHaJn3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTHU, MPEACKAZAHUE 3EMIIETPICEHUI.

Texnonocua: JHMHUM DJIEKTpONEpPENAad, TEHEPATOpP IEPEMEHHOIO TOKa,
DIEKTPOABUTATENb, WHAYKLIWOHHAA II€Yb, pajap, PaguONpPUEMHUK, TEIEBU30D,
anteHHa, teiedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.

paccmampueaemol npoodembl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znea 1. DU3UKA U METO/Ibl HAYUHOI'O TIO3HAHMUSA
bu6morexa [IOK
11 ®u3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazmeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 flmamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAaHECHUS B MEXaHUKE 6 1 1 htts://m.eds0o.ru/ 74 1bf72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBbI TEPMO/IMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 bubnuorexa [IOK

®da3oBbIe epexoabl

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 pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

bubmmoreka [IOK
4.1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBINM 2neKkTpudecKuid TOK. TOkM B 12 bubnnorexa [JOK
' Pa3IIMYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Uroro mo pazueny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne n/n P Konrpoabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMMUKA
11 MarunuTtHO€e noJie. DIeKTpOMarHuTHAs 11 1 3 bubnuorexa [JOK
' HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuorexa [JOK
' KoJIe0anus https://m.edso0.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro o pazueny 24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

31 OcCHOBBI cieUanbHON TEOPUHU 4 1 bubnnorexa [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazpeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThl KBaHTOBOW ONITUKU 6 httos://m.edsoo.ru/7fA1ca7c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK



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

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

4.3 ATOMHOE PO

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

Hroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DneMEeHThl aCTPOHOMUU U acTpO(hU3UKU 7 Et?rij:j;lr?::(iig r(3/1§f41097c
Hroro no pazgeny 7
Paznen 6. OBOBILAIOUIEE IIOBTOPEHUE

6.1 O6o0raroriee MOBTOPEHHE 4 l:tlfrfsnlpll r%f:c;;ig :3/I§f41c97c
Hroro no pazneny 4
PezepBHoe 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 IINTAHUPOBAHHUE

10 KJIIACC
KoJunyecTBo 4acos DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTesibHbIE
padoThl padoTsbI
pecypchl
®du3nKa — HayKa 0 IPUPOJIE.
1 Hayunsie MeT(})[K bl HO?I,)H:HI/ISI 1 bubmorexa HOK
yi 8 https://m.edsoo.ru/ff0c32e2
OKPYXKaIOIIEero MUupa
Ponb 1 mecTo ¢usuku B
9 (hopMuUPOBaHUHN COBPEMEHHON 1 bubnmuorexa [JOK
HAay4YHOW KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU NESITEIBbHOCTH JIOIEH
Mexannueckoe IBMKEHHUE.
OTHOCHTENBHOCTh MEXaHHUYECKOTO bubnuorexa [JOK
3 1
nerokenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe
4 PaBHOMEpHOE IpsAMONIMHEHOE 1 bubmuorexa [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE IPsIMOJIMHEWHOE 1 bubnnoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOoHOE nazieHne. Y CKopeHue 1 bubnunoreka [JOK
CBOOOJHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHOe ABUXKEHUE.
7 JIBr>keHre MaTepuaibHON TOUYKH IO 1 bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH.
8 [IpuHuun oTHOCUTENBHOCTH [ amuiies. 1 bu6nmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
IlepBbiii 3ak0oH HbproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bubmmoreka [IOK

9 CYIIEpIIO3UIMHU CHI. BTOpoii 3akoH
yrep H p . https://m.edsoo.ru/ffOc3be8
HproTona nnst MmaTepuaibHON TOUKH.

10 Tperuii 3akoH HeroToHa 11t bubmmoreka [IOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroTeHus. Cuma

11 TskecTH. Ile pBas[ KOCMHYECKas bubmiorexa HOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenust. KordbdbunueHT tpeHus.

13 Cuma cgn OTI/IBJ‘IGI?I/(};I pu BI/I]:KGHI/II/I bubmmorexa [TOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[TocrymarenbHOE W BpaliaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TeJa. bu6mmoreka [JOK
MowmeHT cuiibl. I1nedo cuibl. YcemoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOIO Teja
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEePHAILHBIX TOYCK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynasca. PeakTuBHOE BMKEHHE
PaboTa 1 MOIIIHOCTH CHITBL.

16 Kunernueckast sHEprust MaTepuanbHON bubnmoreka [JOK
Touku. Teopema 06 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KMHETUYECKOI dSHEPTrUun

17 [loTreHuunanpHas SHEPruUs. bu6nmoreka [JOK



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

[loTenumansHast 3HEPTUS YIPYTrO
nepopMHUpPOBAHHON IPYKUHBI.
[NoTrenumansHas SHEPrHs TeNa BOIU3H
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHBIC
cuiibl. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TElL.
3aK0oH COXpaHEHUs MEXaHUYECKON
SHEPTHUU

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

19

Jlabopamopnuas paboma
«MccnemoBanue cBsi3u pPabOTHI CUITBI C
M3MEHEHHEM MEXaHHUYECKOW SHEPTUU
TeJla Ha MPUMEPE PACTSIKCHHS
PE3UHOBOTO KI'yTa

20

KonTpoabHasi padbora 1o teme
«Kunematuka. JIlnHamMuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE»

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEN
U TBEPIBIX TEN

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IlocTosHHas ABoraz[po

24

Tennosoe paBHoBecue. Temneparypa
u e€ usMmepenue. lllkana remmneparyp



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

Lenbcus

Wneanpusii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcouroTHas TemMIiepaTypa Kak Mepa

26 CpeaHEeN KUHETHYECKOM SHEPTUun bubnuorexa [JOK
JBUKCHHS MOJIEKYIL. Y DaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
Jlabopamopnuas paboma

28 «MccnenoBanmne 3aBUCUMOCTH MEXITY
napaMeTpamu COCTOSIHUS
Pa3peKeHHOTO raza»

29 H3omporiecchl B UI€aibHOM ra3e u ux bu6mmoreka [JOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMHYECKON CHCTEMBI U

30 crtoco0n1 €€ m3meHenus. Koamuectso bubmuoreka [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JTHOATOMHOTO UJEAIbHOTO
raza

31 Bupl Teronepenaun Eubmiorexa ITOK

https://m.edsoo.ru/ff0c5¢36
VY aenpHas TEIIOEMKOCTD BEIIECTBA.
bu6mmoreka [JOK
32 KonunuecTBo TennoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanadaTHbIN MPoIecc

33 [lepBrlii 3aKOH TEPMOJMHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc

34 HeoOpatumocTs npoiieccoB B bubnuorexa [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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun pevicrBusa u K11 renosoit

bubmmorexa [IOK

3 MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KIT/{

37 DKojorudeckue npooieMsl
TETIOIHEPTEeTHKH

38 O6o06matomuii ypok «MomnekymsipHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTpoabHas pa6ora no teme

39 «MonekynspHas pusnka. OCHOBBI Bubmmorexa LIOK

YIEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBanre 1 KOHIECHCAITHS. bubnuorexa [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTB BO3yXxa. HachIeHHBIN Bubmmorexa LIOK

Ay%a. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u

42 amopdHbIe Tela. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoBpeMEeHHbIE MaTepHalIbl
[1naBneHue u KpUCTAIUIU3ALINS.

43 VenpHas TenaoTa MaBJICHUS bubmmorexa [JOK

g ' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6mmoreka [JOK

44
YpaBHEHHE TeILIOBOrO Gananca https://m.edsoo.ru/ff0c6820

45 DneKkTpu3aius Tei. DNeKTPUIECKUI bubnmnoreka [JOK

3apsn. I[Ba BUJA SJICKTPUICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOHUKH, TUBNEKTPUKHU U

bu6mmoreka [IOK

46 IMOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOA P https://m.edsoo.ru/ff0cébcc
AIEKTPUUECKOTO 3apsijia
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. ToueyHEIN dIIEKTPUYCCKUI Bubmrorexa LIOK
Y ) P https://m.edsoo.ru/ffOc6ced
3apsiy
Hanpsisk€HHOCTB 27IEKTPUYIECKOTO
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
AIEKTPUYECKUX TToJer. JInann https://m.edsoo.ru/ffOc6df2
HaANPsKEHHOCTH
PaboTa cuit aeKTpoCcTaTHyecKoro
49 nons. [Torenuman. PazHocts bubmorexa [TOK
' ’ https://m.edsoo.ru/ff0c6f00
IOTEHI[MAIOB
ITpOBOAHUKHN U OUIIEKTPUKHU B
50 3.]'IpeKT OCTATUYECKOM nonIe bubmorexa [TOK
p ' https://m.edsoo.ru/ff0c7018
JlunnekTpudeckas MpOHUIIAeMOCTh
bu6mmoreka [JOK
51 DnexrpoéMkocTs. KoHneHcaTo
p a p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD IIOCKOTO
52 KOHEHCcATOPA. DHEPrUs 3apsKEHHOTO bubmnorexa [IOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 Jlabopamopuas paboma "V3mepenne
EKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMIT AENCTBUSA U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

afmapara, CTpyiHOTro IpuHTepa.
DnexTpocTaTHUecKas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
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3azemiieHHE AIIEKTPONPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €TO
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma mis
ydacTka Henu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaboparopHas pabota
«M3ydeHnune cMenranHOTO COSAMHEHUS
PE3UCTOPOBY

bubmmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH IEKTPUIECKOTO
TokKa. 3akoH Jxoynsa-Jlenua

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma 1151 TIOJTHOM (3aMKHYTOH )
anekTpuueckor nenu. Koporkoe
3aMbIKaHHUE.

Jlabopamopuas paboma «3mepenne
OJIC ucTOYHMKA TOKA B €TO
BHYTPEHHETO COITPOTUBIICHUS»

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

59

DneKTpOHHAs MPOBOJAUMOCTb TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOIUMOCTb

60

ONEKTPUUECKUI TOK B BAKyyMe.
CBoJicTBa AIIEKTPOHHBIX IIYYKOB

61

[TomynpoBoAHUKH, WX COOCTBEHHAs U
npUMecHasi poBoaAuMOcTh. CBOHCTBa
p—n-nepexona. IloaynpoBoiHUKOBBIE
puOOpHI

bu6mmoreka [JOK
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

DNEeKTpUUYECKUI TOK B pacTBOpax U
pacIiaBax 3JI€KTPOJIUTOB.

bubmuoreka [JOK

62 DNEeKTPOTUTHYECKAs TUCCOLIUALIMSL. 1 https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUN TOK B raszax.

63 CaMocCTOATENbHBIN 1 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psax. MomHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTpoabHasi padbora 1o teme
«nekrpocraruka. [locTossHHBIN bubnuorexa [JOK

66 . 1
3JeKTpUuUecKuid ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»
PezepBHbiil ypok. KonTpoJsabHast bubnunoreka [JOK

67 1
padora no Teme "DieKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O60061maronmii ypok 1 bubnunoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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116 KJACC (68u)

KosmuecTBo yacos DJIeKTPOHHbIE
o
‘:;H Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue i[:;:eﬂnﬂ :)Igg)al:())l';l;feﬂbﬂble
padoTsI padoThbI pecypesI
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MaruuTHoe 1ojJie. 1 bu6mmoreka [IOK
Bextop MarHuTHOM MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHATHON MHIYKLIUH
MarauTHO€ 1MoJie MPOBOJHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmopaericTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuorexa [JOK
MarHUTHOTO MOJISI KaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBME€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«Hccaenosanue nercTBU https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISl Ha

5 JBUKYILYIOCS 3apsSKEHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkrpoMarHuTHas MHAyKIuA. [ToTok

6 BEKTOpa MarHUTHOM MHIyKIuu. D/1C 1
WHJYKIUU. 3aKOH 3JIEKTPOMarHUTHOU



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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nHaykuuu Papanes

Jlabopamopnas paboma
«HccnenoBanue sBICHUS
AJIEKTPOMATHUTHON MHIYKIIHH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykuuu. DJ1C caMOMHAYyKIU Y.
DHeprusi MAarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs 1I€Yb

10

O6o06matomuii ypok «MaraHutHoe
noJie. DIEKTPOMArHUTHAS HHIYKITHS

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

11

KonTpoabHasi padbora 1o teme
«MarauTHo€ II0JI€E.
DNeKTpOMarHuTHasK HHIYKITHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOTHBIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJICOaHUI.
[IpeBpaienue sueprun

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlabopamopuas paboma
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majblx KojeOaHuii rpy3a Ha
HUTH OT JJTUHBI HUTH U Macchl Ipy3a»

14

Konebarenbublit kOHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMArHUTHBIC KoJieOaHMs B
nacaJbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXPaHCHUA SQHCPTUH B UACATIBHOM
KoJie0aTeIbHOM KOHTYpE

bubmmorexa [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxaromux
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHI)Ie
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii Tok. CHHYCOUIATBHBIN
MepeMEeHHbINA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JefcTByIOIIee 3HAUEHUE CUITBI TOKA U
HaMpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenava u norpedieHue
ANIEKTPUYECKOM SHEPTUn

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JIMHUH 3JIEKTpoIepe1ad

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpeTypa ncnosib30BaHus
IEKTPOIHEPTHH B IOBCETHEBHOM
KU3ZHU



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pPacIpOCTPaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHsie 1 MPOJIOJIBHBIE BOJIHbI
29 3ByK. CkopocTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [llkana brbmmorexa [OK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBuaeHus. Pazsutue cpeicts
cBs3U. Pagnosiokamus
o5 KountpoabsHas padora «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJHOPOJHOM Cpejie. bubnuorexa [JOK
ToueuHsblit ICTOYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpaxeHnus csera. [loctpoenue bubmorexa LHOK
. https://m.edsoo.ru/ff0cd4e0
M300pakeHMil B IIJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
)8 BHYTpeHHee oTpaxeHnue. [IpenenbHblit bubnnoreka [JOK
YTOJI IIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffocd7f6
OTPAKEHUS
29 Jlabopamopnas paboma «13mepenue bubnuoreka [IOK
[IOKa3aTels IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunssl. [locTpoenue n3o6pakeHuii B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenu4ueHue JIMH3bI

https://m.edsoo.ru/ffOcddle

Jlabopamopnas paboma

31 «MccnenoBanue CBOMCTB
M300paXeHUI B JTMH3AX)
Hucnepcus ceera. CI0XKHBIN COCTaB
32 6enoro cBeta. LIger.
Jlabopamopnas paboma
«Habmtoienne qucrepcuu CBETay
Nnrtepdepenmus creta. dudpaxmus bubnnorexa [JOK
33 .
ceerta. [ludpakumnonnas pemérka https://m.edsoo.ru/ff0ced22
34 [Torrepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspu3zanus ceera https://m.edsoo.ru/ff0cf02e
35 Ontrueckne MpuOOPHI M YCTPOHCTBA U
YCIIOBHS UX 0€30MMaCHOTO TPUMEHEHUS
['panuIBI MPUMEHUMOCTH
36 KJ1accuyecko Mmexanuku. [locTynaTel bubmuoreka [JOK
CIICIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENHHOCTHh OJJHOBPEMEHHOCTH.
37 3aMeqieHe BpeMEHH U COKpaIlcHUE Bubmorexa IIOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYIIbC PENATUBUCTCKON
38 yacTHUIbl. CBS3b MACChl C SHEPTHEH U bubmmorexa [TOK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTpoabHasi padora «OnrTuka.
P P N bubmuoreka [JOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBbHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
Y UMITYJIBC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bu6mmoreka [IOK
41 oto3ddekra. O A.T.
(porosppexr . https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTodddexTa. YpaBHeHne
42 9171HHIT€§H& nnq;q)(bomaq)(gema brbmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporordpdexra
JaBnenue cBeta. OnbiTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEHCTBUE bubmmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckne ycTpoucTBa U
MPAaKTUYECKOE MMPUMECHCHHE:
44
dhoTormeMeHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo teme «J1€MEHTHI bubnuorexa [JOK
KBAHTOBOM ONTHKIY https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbITE
46 Pezepdopna o paccesHuio a-4actu bubmmorexa [JOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaelb aToMa
bubmuoreka [JOK
47 I1 b
OCTYHaTRt bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 I I/I}ll'lqe exone aTOMEIlH co Hoq;o OBHA bubmorexa [IOK
p pEXOA . g P https://m.edsoo.ru/ffOd0afa
SHEpPruu Ha Jpyroil. Buasl ciekTpoB
BoanoBbIe cBolicTBa yacTull. BoJIHBI
. N bubmuoreka [JOK
49 ne bpoiina. KopnyckynspHo-

BOJIHOBOM AyaJin3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYUCHUC

50

OTKpbITHE paTnOAKTUBHOCTH. OTIBITHI
Pesepdopna mo onpenenennio cocraBa
PaIMOAKTUBHOTO U3JTYYCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anbda-, 6era-, ramma-
n3inydeHus. BiousHue
PaJIMOAaKTUBHOCTH Ha )KMBBIC
OpTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-usnydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepusie peakuuu. AnepHbii
peakrtop. [IpoGnembl, TepCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPTETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpanuy 1eMEeHTapHBIX YaCTHII.
Kpyrasiit ctonn «®yHnameHTanbHble
B3auMo/ieicTBUs. EnquHCTBO
(bu3nuecKoi KapTHUHBI MUPa»

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

55

Bun 38é31H0r0 Heba. Co3Be3us,
SIpKUE 3BE3/IBI, TUIAHETHI, UX BUIAUMOC
nexenne. CoJIHEYHAsT CHCTEMA

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounnk sneprum CosHua u 3B€37



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

57

3BE3/Ibl, ©X OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOM
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€3/1. CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKACHUH U
sBosronnu CoJiHIA U 3BE3]

58

Mneunsiii [Iyre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNanaktuke. ['anmaktukn. Y€pHbie
JIBIPBI B I7Jpax rajiakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe uznyyenue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl acTPOHOMUHT

61

KonTposbHasi padora «1€eMEHTbI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢puszuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeTbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Posb u mecto
(U3UKU U aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTUHE MHUPA

64

O6o6maromuit ypox. Poib
¢u3nyeckoit Teopuu B GopMUpOBaHUN
MpEICTaBICHUN O PU3NIECKOI
KapTUHE MHpa




O6o06maromuii ypok. Mecto
(bu3n4ecKoil KapTUHBI MUpPA B 001IEM
psLy COBPEMEHHBIX €CTECTBEHHO-

65

Hay4HBIX IIPEJCTABICHUI O IPUPOJIE

66 PesepBHbIl ypok. MaruutHoe noJe.

DneKTpoOMarHuTHast MHIYKIIHS

PesepBubiit ypok. OnTuka. OCHOBBI
67 CTIEMANBHON TEOPUH
OTHOCUTEIILHOCTH

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DeMeHTBl aCTPOHOMHHU U
acTpo(u3UKI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1IO
I[TPOTPAMME
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11A KJIACC (34u)

Ne i/ Tema ypoka

KoanuecTBo 4acoB

KonTpoabHubie

Bcero
padoTbI

IIpakT4yeckue
padoThI

Jara
HU3yYeHUS

JJIeKTPOHHBbIE
nu(ppoBbIe
oOpa3oBaTe/ibHbIE

pecypchl

IlocTosiHHBIE MarHUTHI U UX

Bekrop MarHUTHOM MHIYKIIVH.
JIvHMM MarHUTHOM MHTYKLIUH.

B3auMoaeiicTBE. MarHuTHOE II0JIE.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9778

2 MarHuTHoe I0JIe IIpOBOAHUKA C

bu6nmoreka [JOK



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0c9778

TokOM. OnbIT Dpcreaa.
B3anmonericTBue mpoBOJHUKOB C
TokoM. JlabopaTtopHas pabora
«3yueHre MarHuTHOTO TOJIst
KATYIIKA C TOKOM»

https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHMTHOTO TOJIST HA
MPOBOJHUK ¢ TokoM. Cuiia Amrepa.
JlabopaTtopHnas pabota
«HccnenoBanue AeMCTBUS
MOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM» . [[efiCTBHE MarHUTHOTO TTIOJIS
Ha JBIDKYIYIOCS 3apsDKCHHYIO
gactuiy. Cuna Jlopenma. PaboTa
cuibl JlopeHna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

DnekTpoMaraiuTHas HHAyKIus. [lotok
BEKTOpa MarHUTHOW uHAYKIMU. IJ1C
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM
uHnykiuu Papanes. Jlabopamopras
paboma «VccnegoBanue sBJICHUS
AJIEKTPOMArHUTHOM MHIYKIIUK

NunykTtuBHOCTSE. fBNeHue
camouHaykuuu. 91C caMOMHAYKIHH.
DHeprusi MAarHUTHOTO TOJIS1 KaTYIIKU
C TOKOM. DJIEKTPOMArHUTHOE TOJIE.
TexHuueckue ycTpoiucTBa U ux
NIPUMEHEHHUE:

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

Oo6o06maromuit ypok «MarautHoe
noJie. DIeKTPOMarHUTHAs WHTYKITHSD».
KonTpoabsHnas padora no teme



https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0ca600

«MaruuTHoE€ I10JI€.
SHCKTpOMaFHI/ITHaSI I/IH,[[yKI_II/ISI))

CBOOOTHBIC MEXaHUYCCKUE
Kosebanus. ['apMoHHUEeCcKHe
KosieOaHus. YpaBHEHHE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpatienue s3uepruu.
Jlabopamopuas paboma
«HMccnenoBanne 3aBUCHMOCTH
TIepPHO/JIa MAJTBIX KOJICOAHHI Tpy3a Ha
HUTH OT JUTUHBI HUTH U MacChI Tpy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ffOcaf06

Konebartenbublit KoHTYp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJieOaHus B
uJeanbHOM KoJiebaTeIbHOM KOHTYpE.
AHAOTUs MEXy MEXaHUYECKUMU U
ANIEKTPOMArHUTHBIMU KOJIEOaHUSMHU.
®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B UJICATTBHOM
KoJiebaTeIbHOM KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

IIpencraBieHue 0 3aTyXaroIIMUX
Kosie0aHusAX. BbIHYXIeHHbIE
MexaHuueckue kojebanus. Pe3onanc.
BbIHYKICHHBIE 3JIEKTPOMArHUTHBIE
kosebanus. [lepeMeHHBIN TOK.
MomHOCTb IEPEMEHHOTO TOKA.
AMIUIMTYIHOE U JEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HAIPSYKEHUS

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

10

Tpaucdopmarop. [IpousBoactso,
nepeaaya u norpedieHue



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbb86

JNEKTPUYECKOUN JHEPIUH.
Dkonoeuyeckue pucku npu
npou3800cmae 21eKmpoIHePSUlLL.
Kynomypa ucnonvzosanus
9NeKMPOIHEPSUU 8 NOBCEOHEBHOU
HCUZHU

11

Mexanndeckie BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuoa. Ckopocthb
pacrpocTpaHeHus U JJIUHA BOJHBL.
HonepeqHHe 1 IPpOJOJIbHBIC BOJIHBI.
3ByK. CkopocTs 3ByKa. [ poMKOCTB
3ByKa. Beicota Tona. TemOp 3Byka

bubmmoreka [IOK
https://m.edsoo.ru/ff0cca54

12

DNEeKTPOMarHUTHBIE BOIHBI, UX
cBOMCTBa U ckopocTh. [IIkana
AJIEKTPOMArHUTHBIX BOJIH.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

13

[IpuHIMOBI paguOCBI3U U
TeneBuaeHus. Pazsurtue cpencts
CBSI3H.

KoutpoabsHas padora «Kosebanus u
BOJIHBI»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

14

[IpsimosmHENHOE pacpocTpaHEHHE
CBETa B OJHOPOJIHOU cpere.
ToueuHsblil HICTOYHUK cBeTa. JIyu
cBeta. OTpakeHue cBeTa. 3aKOHBI
oTpaxeHus ceera. [loctpoenue
n300pakeHuil B IIIOCKOM 3epKalie

bubmuorexka [JOK
https://m.edsoo.ru/ff0cd350

15

IIpenomnenue ceera. [lonnoe
BHYTpEHHee oTpakeHue. IIpenenbHbil
yTOJI IIOJIHOTO BHYTPEHHETO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a



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

otpaxenus. Jlabopamopuas paboma
«M3Mepenue nokasaress
MPETIOMIICHHUS CTEKIIa

16

JIunzel. [locTpoenne nzodpaxeHuii B
nuH3e. Popmyna TOHKOMN JIMH3BI.
YBenuuenue 1uH3bl . Jlabopamophas
paboma «VccnenoBanue CBOWCTB
M300paKeHUH B JIMH3AX)

17

Hucniepcust ceeta. CIOKHBINA COCTaB
oenoro cBeta. l[Ber.
Jlabopamopnas paboma
«Habmogenne tucnepcun CBeTay

18

Hurepdepentius ceeta. Judpakmus
ceerta. [ludpakunonHas pemérka.
[TonepeyHOCTh CBETOBBIX BOJIH.
[Tongpuzanus ceera. OnTuyeckue
puOOPHI U yCTPOICTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

19

['panuIIBI MPUMEHUMOCTH
KJIaccHuuecKor MexaHuku. [TocTynaTsl
CIeIMaJIbHON TCOpUHU
OTHOCUTEJILHOCTHU. DHEPrus u
HUMITYJIBC PETSTUBUCTCKOMN YaCTHIIBL.
CBsI3b MacChl C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUsl TOKOS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

20

KonTtpoabsnas padora «Onruka.
OcHOBBI ciElIMAIBHON TeOpun
OTHOCUTEIILHOCTH»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfa42

21

®oronsl. opmyna [Inanka. Sneprus
U UMITYJIbC (pOoTOHA.

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfe16

22

3akonbl poTodhdekra. YpaBHEHHE
DuiamTeiHa s Gotodddekra.
«Kpacnas rpanuna» pororddexra

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

23

Hasnenune cBeta. Onbite [1. H.
Jlebenera. XuMudeckoe JIeHcTBUE
cBeTa. OOTORITEMEHT, CBETOINOI.
Pemenne 3ama4d no teme «91€MEHTEI
KBAHTOBOM ONTHKI)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d04a6

24

Monens atroma Tomcona. OBITE
Pezepdopna mo paccessHIIO 0-9aCTHII.
[lnanerapHas MOJIeTb aTOMA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

25

[Toctynatel bopa. U3nydyenue u
norjouieHue GOTOHOB MPH MEPEX0/ie
aToMa C OJTHOTO YPOBHS SHEPTUM HA
npyroi. Buael ciektpoB. BosiHOBBIE
cBoiicTBa yactull. KopnyckymnsipHo-
BOJIHOBOM JTyajii3M.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dOafa

26

OTkpbITHE PATUOAKTHBHOCTH. ONBITHI
Pesepdopna no onpeaeneHuo
COCTaBa PaJIMOAKTUBHOTO M3JTyUCHHS.
CaoiicTBa anbda-, 6era-, raMma-
W3ITYYCHUSI.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

27

OTKpbITHE TPOTOHA U HEUTPOHA.
N3oTonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnan. ['amma-uzmydenue. 3akoH
PaaroOaKTUBHOTO U3ITY4YEHUSIO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

28

DHeprusi CBSI3U HYKJIOHOB B sIJIpe.
SnepHbie peakuuu. SnepHbiin

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

peaktop. [IpoOiemMbl, TEPCIIEKTUBHI,
JKOJIOTHYECKHE ACIIEKTHI SACPHON
DHEPTETUKU.

29

OnemeHTapHble YacTUlbl. OTKpbITHE
no3utpoHa. Meroapl HAOIIOACHUS U
PErucTpanyu JIEMEHTAPHBIX YaCTHLI.
EnuncTBO mznueckoil KapTUHBI
MHpa»

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

30

Bup 3Bé3anoro neda. Co3se3ausi,
flpKI/Ie 3Bé3)II)I, IIJTIAHETHhI, UX BUANUMOC
nBrkenne. ComHeyHas cHUCTEMA.
Counaie. CoHeuHast akTUBHOCTD.
Hctounuk sHeprun CoJiHIa v 3BE311

31

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3IbI TJIaBHOM
MoCJe10BaTeIbHOCTH. BHyTpeHHEee
ctpoenue 38€31. COBpeMEHHbBIC
MPEACTABIICHUS O MTPOUCXOKIACHUH U
sposirory CoJitHIa U 3BE34. MIleuHbIi
[Tyre — nama Nanaktuka. YEpHbie
JBIPHI B SIApax rajJakTHK.
Hepemennsie mpo06ieMbl aCTpOHOMUHT

32

KontposbHas padora «91eMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKI»

33

O6o6maromuit ypok. Ponb u mecto
(GU3UKU U aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTUHE MUPA

34

Pezepublit ypok. KBanTtoBas ¢usmka.
OneMEHTHI aCTPOHOMUU U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784

acTpopU3UKI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA

» ®duswnka, 10 xracc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. moa penakimueit

[TapdenTreBoii H.A., AkunonepHoe oomiectBo «M3narensctBo «IIpocBemenuer»

» dmsuka, 11 xmace/ Mskumes I'.J1., byxosues b.b., Hapyrua B.M. nion penakiueit

[MapdenTreBoii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenue»

e A.Il PemvkeBuu. COoopHUK 3a1a4 o ¢usuke. Mocksa, poda, 2005 - 2019 1.

e (CoOopnuk 3amad no ¢usuke 11t 9 — 11 kimaccos. Cocrasurens [.H. Crenanosa. M.:
«[Ipocsemenuey, 1996 r.

e 3aganus oOpaszoBarenbHoro nopraia Pemry ET'D

METOANYECKHUE MATEPUAJIBI J1JIS1 YUUTEJIA

» dusuka, 10 xknace/ Mskumes I'.51., bByxosues b.b., Corckuit H.H. nmox penakuueit
[TapdentreBoit H.A., Akuroneproe o6mectBo «M3marensctBo «IIpocBemnienuey

» ®usnka, 11 xkmacc/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penaxiueit
[TapdentreBoit H.A., Akuroneproe o0mectBo «M3marenbctBo «IIpocBemnienuey

e AL PeivmkeBny. COopHHEK 3ama4 1o ¢usuke. Mocksa, [Ipoda, 2005 - 2019 .

e  COopnuk 3ama4 o ¢pusuke g 9 — 11 kmacco. Cocraputens ['.H. Crenanosa. M.:
«[Ipoceemenue», 1996 r.

e ['.B. Mapkuna ®wusuka 10 kinacc. [Toypounsie miansl o yueOnuky I'.51. Mskumesa, b.b.
byxosuesa. B.: Yuurens, 2004. 5. Bonko B.A. Iloypounsie pa3padoTtku mmo ¢usuke. 10
knacc. M.: Bako, 2006.

e COOpHHK TECTOBBIX 33JIaHUM JIJISI TEMATHYECKOTO M UTOTOBOTO KOHTpOJis. dusnka 10
kiacc. M.: «Matemnekt-Ientpy», 2004 r.

e C.M. Augpromeukut, A.C. CnyxaeBckuil. ®usuka. «kKoHCTpYKTOP» CaMOCTOSITEIbHBIX
1 KOHTPOJIBHBIX paboT. 10 — 11 xmaccel. [locobue mns yuaureneit. M.: [Ipocsenienue,
2010.

e A .H.Mamunaun. COOpHHUK BOIIPOCOB M 3aja4 no ¢usuke. Mockga, [Ipocsemenne, 2002.r.

JlonoHUTeILHAS JIUTEpaTypa:

1. Topnosa JI.A. UnterpupoBanusie ypoku gusuku. 7 — 11 kmaccel. M.: Bako, 2009.

2. 3opuH H.U. DnextuBHbIN Kypc «IneMeHTsl Onodusukmy. (kiaacc.M.: Bako, 2007
3. I'pebenkuna T.M. ®usuka. [Ipenmernas venens. B. Kopudeii, 2008.
4. Ilepenbman S.U. 3anumarenbHas gusuka. M.: Hayka, 1983.
5. ®usuka B cxemax u tabmumax/ Coct. C.A. CoboieBa. CII06.: «Tpuron», 2006.
6. l'opnoBa JI.A. Onumnuans! no ¢pusuke. 9 — 11 knaccel. M.: Bako, 2007
7. JIetmapeBa H.A. ®@usuka 9 -11 knaccsl. [IpoekTHas nesTenbHOCTh yyamuxcs. B.: Yaurens,
2008.
8.I'.A. bennpukos, b.b. ByxoB1es u ap. 3aiaun no ¢pusuKe Ui MOCTYNAIOIIMX B BY3bl. M.:
«Hayxka»,1987 r.
9.I'.B. Menenun. ®usuka B 3agayax. M.: «Hayka», 1985 r.
10.H.U.T'onpadap6. CoopHUK BOMPOCOB U 3a7ay 1o ¢usnke. M.: «Briciias mxomia», 1982 r.
11. EI'D — 2009, ®usuka, M.: «Actpenby, 2008 r. (TecTsl).
12. .M. T'ensdrar, JI.O. I'engenmreiin, JI.A. Kupuk. 1001 3anaua no ¢pusuke. M.:
«nexcay», 2007 r.



13.A.B. Xyropckoii u np. Kak cTare ydeHbIM. 3aHATHS IO (PU3UKE CO CTAPIICKIACCHUKAMH.
M.: «I'mo6Gyc», 2007.

14.Camoe nosHOE U3JaHKE TUIIOBBIX BAPHAHTOB peanbHbIX 3aganuil EI'D 2009 ¢usnka
/Coct. A.B. Bepkos, B.A. I'pu6os. — M.: ACT: Actpens, 2009.

15. EI'D. YHuBepcanabHble MaTeprabl U MOAroToBKY ydamuxcsi. @usuka 2010/ ABT.-cocrT.
B.A. Opnos u np. M.: «Muremnexkrllentp», 2010.

16. ®usuka. [Toaroroska xk EI'D — 2023,2024

HUAU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCBI CETHU
1. http://lww1 http://nsportal.ru - conanbHas ceTb pabOTHUKOB 0Opa30BaHMUSI.

2. http://markx.narod.ru/pic/ - pusuka B mkose.

3. http://festival.1september.ru/articles/ - pectuBanb negarornyeckux uaeh
«OTKpBITBIN YPOK».

4. http://www.fizika.ru/ - caiit aist yaureneit GU3NKU 1 UX YICHUKOB.

5. http://www.physics.ru/ - maTepuabl o pu3sMKe.
6. www . ege .edu.ru - uadopmarmonnsiii mopran EI'D.
7. http :// school - collection . edu . ru / - equnas kosekuus [IOPoB
n
1. XKuBas usuka: oOyyaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku dusuku ¢ ucnoas3oBanneM Mutepuera. http://www.phizinter.chat.ru/
3.®wusuka.ru. http://www.fizika.ru/
4. ®uzuka: koJuiekus onbIToB. http://experiment.edu.ru/
5. dusuka: aeKTpoHHas KOJUICKIMS ombIToB. http://www.school.edu.ru/projects/physicexp
6. https://resh.edu.ru/
7. https://infourok.ru/
8. https://multiurok.ru/
9. https://nsportal.ru/

UHTEPHET

YYEBHOE OBOPYJIOBAHUE
Kowmmerotep, mynbTuMenuitnbiii mpoektop. Habop nmaboparopuoro obopynoBanus s
(bU3MYECKOTO IKCTIEPUMEHTA.

OBOPY IOBAHME /ISl [IPOBE/IEHUS JIABOPATOPHBIX, IPAKTHYECKHUX
PABOT, JEMOHCTPALMI1

udposas puszndeckas madboparopust
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