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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOTO YpOBHS Ha YpPOBHE CPEIHEro oOIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yiabTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammsbl, mpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yd€toM ¢eaepaibHOH pabouell MporpaMMbl BOCHUTAHUS U
KOHILIETIIIUM TIpenojiaBanus yuyeOoHoro mpeamera «Duszuka» B 00Opa3oBaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepanuy, pEATU3YIOLINX OCHOBHEIE
o0pa3oBaTeNbHbIE TPOTPAMMBI.

Copepxanne mporpamMmbl MO (PU3UKE HaMpaBieHO Ha (opMmHupoBaHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvaronmuxcs 10-11 xmaccoB mpu
oOyueHuu ux (Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[Iporpamma mo ¢usuke coorBercTByeT Tpeboanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NIPEIMETHBIM W METANpPEeIMETHBIM pPe3yJbTaTaM
OOy4eHHMs, @ TaKXK€ YUYUTHIBAET HEOOXOAMMOCTb peANTM3alUN MEXIPEIMETHBIX
CBs3eM (PUM3MKM C €CTECTBEHHO-HAYyYHBIMU Y4YEOHbIMU IpeaMeTamMu. B Heil
OIIPENIEISAIOTCS OCHOBHBIE LIETM M3y4eHUs (U3UKH Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHusl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (PU3HKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThl IO roJlaM 00yUYEHUS;

e cojiepKaHHe yuyeOHOTO mpeamera «Du3nka» no rogaM oO0ydeHus.

du3zuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTyINas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMUM 00 okpyskaroriem mupe. [IIkonbHbIN Kypc GU3UKH — CHCTEMOOOPA3YIOIIHIA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PHU3HUECKUE 3aKOHBI
JexaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢buznyeckoir reorpadueit u acrpoHomuen. lcmonb3oBaHME W AKTUBHOE
OpUMEHEeHHe (U3MYECKUX 3HAHUM  OMNpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCAa, MOJYYEHHS] HOBBIX MaTEpPUalOB C 3a/JlaHHBIMU CBOMCTBAMHU WU APYTHUX.
N3yyenune ¢Gu3MKM BHOCUT OCHOBHOM BKJaA B (DOPMHUPOBAHHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouuxcsi, B (OpMHUpPOBAHUE YMEHHI NPUMEHSThH
HAyYHBIA METO]I TO3HAHUS NP BHITIOJHEHUN UMHU Y4€OHBIX NCCIICTOBAHMM.

B ocHoBy kypca ¢usmku uisi YpOBHSI CpEIHEro o0OIIero ooOpa3oBaHUs
NOJIOXKEH pAX MACH, KOTOpPbIE MOXHO pAacCMaTpuBaTh KAaK MPHUHLMIBI €ro
MOCTPOEHUSI.



Hoesa yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCS JIOTHUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCeX pa3fesioB (PU3MKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW maTepuan Kypca (U3UKH
o0OBeaUHEH BOKPYr (Qu3Mueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanumzamus IpeanoaraeT HCIOJIb30BaHHE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3U Pa3BUTUS
bu3MKK C pa3BUTHEM OOIIECTBA, a TakkKe C  MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMHU U KOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoess npuxnaomnoii  umanpasnennHocmu. Kypc usuku mnpeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
CONep KaHMsI, TIOCBSIIEHHBIX OJKOJOTHYECKHM MpoOJIieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM palioOHATBHOTO MPUPOIOTIONBE30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

CrepHEBBIMU dJIEMEHTAMU Kypca (PU3MKM Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus SBISAIOTCS (pusmdeckue Teopuu (HOopMHUpOBaHHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3UUECKOU TeOpUu, poiu GyHIAMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHHWS CCTECTBEHHO-HAYYHBIX SBICHHA W
MIPOIIECCOB).

CuCTeMHO-IeSITeIbHOCTHBIN TOAXO0A B Kypce (PU3MKH peanmu3yeTcsi MpexKie
BCETO 3a CYET OpraHU3AIMK AKCIICPUMEHTATBHOM ACATEIHPHOCTH OOYYarOIIMXCA.
Jns  GazoBoro ypoBHSI Kypca (U3UKA — OTO HCIOJIb30BaHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB W JTAOOpAaTOPHBIX padoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIUHEHBI B OOIIMN CIUCOK yUYCHUYECKHX
MpaKTUYECKUX paboT. BrljeneHne B ykazaHHOM TepeuHe JTabOpaTOPHBIX padoT,
MPOBOJUMBIX JUIS KOHTPOJSS M OIEHKH, OCYIICCTBISCTCS YYaCTHUKAMH
o0pa3oBaTeILHOTO TMpollecca UCXOMAsl W3 OCOOEHHOCTEW TIUIAHUPOBAHUS W
ocHameHuss kKaOumHera ¢usmku. Ilpm d>ToM  oOecreuynBaeTCs  OBJIAJICHHE
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC HM3MEPEHUS, HCCIIECIOBaHUS
3aBUCUMOCTEH (DM3MUECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEIIOKCHHBIX THITOTES.

Bonpimoe BHHMaHWE yACHSCTCS PEIICHUIO PACUYECTHBIX M KAaYECTBEHHBIX
3amad. [Ipu 3TOM 11 pacdy€THRIX 3a7a4 MPHOPUTETOM SIBJISIFOTCS 3a7a4Ml C SIBHO
3aJIaHHOM (PU3UYECKON MOJIETIBIO, TTO3BOJISIONINE MPUMEHSATh H3yUYCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOrO pasleia Kypca, TaKk U WHTETPUPYS 3HAHHUS U3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OoOBsICHEHHE TMpOTEeKaHusi (U3MYECKUX SIBJICHHM M MPOILIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyrolue BbIOOpa (QU3WYECKONW MOJEIM Uil CHUTyallud IPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanuamu DIOC COO k MaTepuasbHO-
TEXHUUYECKOMY OO0ECIEeUeHUI0 y4eOHOro mpoiiecca 0a30BbId YpPOBEHb Kypca
(bU3MKK Ha ypOBHE CpeHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aThbCsl B YCIOBUSIX
MpeIMETHOro KaOuHeTa (UM3UKU WIM B YCIOBUSAX HHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIAa. B kabwHeTe (U3UKHA TODKHO OBITH
HE0O0XouMoe J1abopaToOpHOE O0OOpYyAOBaHUE JJIS BBIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (U3MKe YICHHMUECKUX MPAKTHUECKUX padoT U JEMOHCTPAIIHOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyZoBaHUE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHIIUIIOM MUHUMAJIBHOM  JOCTATOYHOCTHM M 0OECIEYMBAET TOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe MO (HU3MKE KIIOUEBBIX JEMOHCTpAlUi IS
UCCIICIOBAHMSI  M3YYaeMbIX SBJICHMA ¥  TPOIECCOB, OMIHUPUYECKUX H
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaGopartopHoe 0O0OpyAOBaHHE [JIsl YYEHHYECKUX MPAKTHUECKUX paboT
dopMupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB U O0OECIeUMBAETCs B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJaromuxcs. TeMaTudeckue KOMILICKTHI
7abopaTopHOTO O00OpYyNOBaHUSL JOJDKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TaKKEe KOMIBIOTEPHBIX
WU3MEPUTETHLHBIX CUCTEM B BHJIC ITM(POBBIX JabopaTopuid.

OCHOBHBIMU LEJISIMUA U3y4YeHUs (PU3UKH B 00111EM 00pa30BaHUM SIBISIOTCS:

e (opmupoBaHue HHTEpeca U CTpeMJIeHUS OOyYaronIuXcsi K HAYYHOMY
W3YUYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIbHBIX M TBOPUYECKHX
CITIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (popMUpOBaHUE
MCCJIEIOBATEIHCKOTO OTHOMICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBanue yMeHMII OOBSCHITH SIBICHUS C HCIOJIH30BAHUEM
bu3MYeCcKuX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTABICHUNA O POIM (PUBMKU JJIS PA3BUTHS APYTHX
CCTECTBEHHBIX HAyK, TCXHUKU U TEXHOJIOTHH.

JlocTkeHHe ATUX Ieei 00ecTedrnBaeTCsl pElIeHHeM CISIYIONINX 3a1ad B

mpoliiecce n3ydeHus Kypca GU3nKu Ha YPOBHE CpeHEro 001Iero 0opa3oBaHus:



e TMpHOOpEeTEeHHWE  CHUCTEMBl  3HaHUH 00  o0mux  (U3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, BJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DU3UKH;

e (opMupoBaHue yMEHMII TPUMEHATH TEOPETUYECKHE 3HAHUS JJIA
OOBsICHEHUS (PU3NYECKUX SBICHUW B TMPUPOJE U s TPUHATHS
MMPAKTUYECKUX PEIICHUI B OBCEIHEBHOW KU3HU;

e OCBOEHME CIOCOOOB pEIICHHS pa3JIMYHBIX 3aJady C SBHO 3aJaHHOMU
bu3nueckoil MoOJeNnblo, 3aJad, MOJPa3yMEBAIOIIMX CaAMOCTOSITEIIbHOE
co3faHue (pU3NIecKord MOJEIH, aJleKBaTHON yCIOBUSAM 3aa4H;

e TMOHUMaHUE (PU3NUECKUX OCHOB M TPUHIIMIOB JACHCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYKAIOLLYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEJIHOIO IUIAHHUPOBAHUS W TIPOBEACHUS
bu3MUeCKuX SKCIEPUMEHTOB, aHalu3a W WHTEpHpeTanud HUH(opMmaiuu,
OIpPEENEHHS IOCTOBEPHOCTH MOJIYYEHHOTO PE3ybTaTa;

e CO3JIaHME YCJIOBHMI JJI1 pa3BUTUS YMEHUN MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE CpEIHEro OoOIIero
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

JlabopaTtopHble U MpaKTUYECKUE pabOThl, JAEMOHCTPAIIMOHHBIC OMBITHI
BBINIOJIHAIOTCS. B TOM 4YHCIE€ C UCIHOJIb30BaHUEM OO0OpYIOBaHMS LEHTpa
o0pa3oBaHMsI E€CTECTBEHHO-HAYYHOTO M TEXHOJOruueckoro mnpoduieid «Touka
pocTay.



COJAEPXKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usuka — Hayka o npupozac. HaydHble METOABI MO3HAHUSA OKPYXKAIOIIETO
Mupa. Ponp dkcrepuMeHTa M TEOpMHM B IIPOLECCE ITO3HAHUSA IIPUPOJBI.
DKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue ¢u3NUECKUX SBICHUM M mpoueccoB. HayuHble THmoTe3bl.
dusnyeckre 3aKOHbI U TEOPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u Mecro ¢usuku B (OpMHPOBAHUHM COBPEMEHHOM HAay4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABmKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKCHUS.
Cucrema orcué€ra. Tpaekropus.

ITepememnienue, CKOpPOCTh (CpeIHSII CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHUE MAaTEepUabHOW TOYKH, MX NPOCKIHWHU HA OCH CHUCTEMbI KOOPAHMHAT.
CnoxeHune nepeMenieHnuil u CJI0KEHUE CKOPOCTEN.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE ABMXKeHue. ['paduxu
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUS, MYTHU ¢ TEpPEeMEICHUs
MaTepUaIbHOW TOYKUA OT BPEMEHH.

CBoOosiHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonmuuennoe  nBuxeHue. JIBKeHHME  MATEpPUAIbHOM  TOYKH IO
OKPYKHOCTHU C IIOCTOSHHOMW IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIUHEHNHAS
ckopocTh. [leprnon u yacrora oOparenus. [LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOIICTBA W NPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JBH>)KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIepeaadH.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALMS KHHEMATUYECKUX XapaKTePUCTHUK
JBH>KCHUSL.

[IpeobpazoBanue ABUAKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3LyXe U B pa3peKEHHOM ITPOCTPAHCTRBE.

HaGnronenue aBukeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHus: CBOOOTHOTO MMaICHHUS.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydenne HEPAaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWICHUSI MEXIY IMYTSAMHU, MOPOWJACHHBIMH TEJIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEKYTKM BPEMEHH IMPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYAJIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenne nBUKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30HTAILHO.

Tema 2. lunamuxa

[Ipuauun  otHocurensbHOCcTH  [ammnes. IlepBwlii  3akoH  Hbrorona.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akoH HeroroHa
JUIsl MaTepualibHOM TOUKU. TpeTuit 3akoH HproTOHA 111 MaTepHalbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuna Tsoxkectu. llepBasg kocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus: CKOJIBKEHHUS U cuiia TpeHus nokos. KoaddumumeHT tpenus.
Cuita conpoTUBIIEHUS MPU IBU>KEHUU TEJA B dKUJKOCTH WUJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHNE a0COIOTHO TBEPAOTO TeTa.

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaimieHusa. [liedo cuibl. YcimoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHUE: TMOIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

U3smepenue cu.

CrioxeHune CHiL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBmxeHus: Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehopMariyi.

UccnegoBanne ycinoBUl paBHOBECUS TBEPJAOrO TeEla, HMMEIOUIET0 OCh
BpAILICHUA.

Tema 3. 3axoHbl cOXpaHeHUus 8 MexXaHuke

NmMnynbc MartepuaibHOM TOYKHM (Te€na), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHCHUsI HMITYJIbCa.
PeakTruBHOE IBHKEHUE.

Pa6Gora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprus marepuaibHOM Toukd. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[TorenunanbHas SHEprusl. [TorenuuanbHas SHEprus YIpPyTO
nepopMupoBaHHoil  mpykuHbl. [loTeHImanpHas HHEprus Tela  BOIU3U
MOBEPXHOCTHU 3€MJIH.

[ToTeHUManbHBIE U HENOTCHLUHAIbHBIE  CHIIBIL. CBs3b  paboThHI
HENOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXaHUYECKOW JHEPruu CHUCTEMBI TeEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexoa NOTEHIUATLHON YHEPTUU B KWHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

Uccnenosanue cBsizu pabOThI CUJIbI C U3MEHECHUEM MEXaHMUYECKON SHEpruu
TeJla Ha MIPUMEpE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJANHAMHUKA
Tema 1. Ocnoevt MoeKYNAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep ABHXKEHHUS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJEIM CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEJI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE TUX Mojeneil. Macca u
pa3mepsl Mosiekys. KonudectBo BemiectBa. [locTosiHHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopens  upeampHOro rasa. OCHOBHOE  ypaBHEHUE  MOJEKYJISIPHO-
KMHETHYECKOW TEOpUH HJcalbHOro Ta3a. AOCOJNIOTHAs TemIeparypa Kak Mepa
CpEIHEN KWHETHMYECKON SHEPTrMU TEIJIOBOTO JBWXKEHHs dvactul raza. [llkama
temnepatyp KeneBuna. ['a30Bbie 3akoHBL. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M3omporiecchl B UCaIbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. [ 'paduueckoe mpencTaBICHHE H3O0MPOIIECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTPONCTBA W NPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKAa3bIBAIOIINE IUCKPETHOE CTPOCHHME BEUIECTBA, (oTorpapuu
MOJIEKYJI OPraHUYECKUX COCIUHEHHM.

OnbiTel 110 U HY3UN KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO ABUKECHUS.

Mogens onsita lllTepHa.

OnbITHI, JIOKa3bIBAOIIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aIMOJIEUCTBHS.

Mojenb, WILTFOCTPUPYIOIIAsk MPUPOY AABIICHUS ra3a Ha CTCHKH COCy/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHUE COCTOSHHS UICAIBHOTO rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

Onpenenenue mMacchl BO3AyXa B KJIIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3ayXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKIY MTapaMEeTPAMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ochosvl mepmoounamurku

TepMoauHaMuueckass cucteMa. BHYTpeHHsIsT 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U criocoObI €€ n3meHenus. KonmnuecTBo TeIIOTH U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJEalbHOr0  Tra3a.  Buael  Temonepenauu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KosnmdecTBo TemnoTsl npu Tenjaonepeaaye.

[Tonsatue 06 amuabaTHOM mpouecce. [lepBbli 3aKOH TEPMOIUHAMHUKHU.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJUHAMUKH K H3ompolieccaMm. ['paduueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh IpoO1ieccoB B IPUPOJIE.

TemnoBble  mMammHbl.  [IpuHOUNBI ~ AEHCTBUS  TEMJIOBBIX  MAILMH.
[IpeoOpazoBanusi PHEPrUM B TEIUIOBBIX MamnHax. KoadduumeHT mone3Horo
nevictBus temoBod mammHbl. [lukn Kapao u ero kosdduimeHt mose3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.



TexHuyeckre YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPrUM Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCUCTBHEM CXATOTO BO3/yXa, HarpeBanue 3¢upa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALINSA).

N3MeHeHne BHyTpeHHEN SHEPIUM (TeMIepaTyphl) Tejla MpU TeIIonepeaaye.

OnpiT 1o aanabaTHOMYy pACIIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomuvl

N3Mmepenne yaenbHOM TEII0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoewvie nepexoonl

[Tapoo6pazoBanue u koHjaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIQXHOCTh Bo3Ayxa. HaceimeHHbld mnap. YjenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KATICHUSI OT 1aBJICHHUS.

Teépnoe Teno. Kpucranmnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Matepuaibl. [liaBieHue wu
KpUcTayuM3anus. Y aeibHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHuUE TEIIOBOTO OajiaHca.

TexHuyeckue yCTpPONCTBA U MPAKTHUUECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIIOTUU MOJTYUYECHUSI COBPEMEHHBIX MaTEpPUaIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl u3MepeHus BIAXXHOCTH.

HaGnronenue HarpeBanust v IIaBJIeHUs KPUCTAJUTMUECKOTO BEIIECTBA.

JleMoHcTpalusi KpUCTasioB.

Vuenuueckuii sxcnepumenm, rabopamopHvie pabomuwl

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXaA.

Paznen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
DJIeKTpU3alusl Tel. OJEKTpUYeCKUd 3apsan. JlBa BuAa SIEKTPUUECKUX
3apsanoB. [IpOBOJHUKM, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO0 3apsija.
B3aumopeiictBue 3apsoB. 3akoH KyioHa. TodeuHbIil 31€KTPUUECKUI 3apsil.
Onextpuyeckoe nosie. Hanpsok€HHOCTD anekTpudeckoro nmosis. [TpuHiun



CYyNEPIO3ULHAN BJIEKTPUUECKUX MOJieH. JIMHMM HanpsKEHHOCTH AJIEKTPUUYECKOTO
OJISL.

Pabora cun  snektpocrarnueckoro  mojsa.  [lorenmman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM W AUBIEKTPUKU B JIIEKTPOCTATUYECKOM  IIOJIE.
Jwusnextpruyeckasi MPOHULIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh IIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATopa.

TexHuyeckre yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3eMJICHUE 3IJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNNapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAIN IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

IIpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMAIIEKTPUKH B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIaJH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUIEKTPUUECKOU IIPOHUIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpuueckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpsixenue. 3akon Oma 1151 yyacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIBHOE CONPOTUBICHHUE BELIECTBA.
[TocnenoBaTenbHOE, APAILIEITBHOE, CMEIAHHOE COCIMHEHNUE IPOBOJHUKOB.

PaGota oanektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBHXKYIAs CHUJIa U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKA.
3axon Oma Ji71s1 OJTHOM (3aMKHYTOM ) AekTpuueckoi uenu. KopoTtkoe 3ambikaHue.

DJIEKTpOHHAsT ~ MNPOBOAMMOCTH  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpOBOUMOCTb.

DneKkTpu4yecKuid TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHas 151 MIpUMECHAS MPOBOJUMOCTD
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBEIE TIPUOOPHI.

ONEeKTpUYECKU TOK B  pacTBoOpax M  pacijiaBax  3JIEKTPOJIMUTOB.
DNEKTPOIUTHYECKAs! AUCCOIUALMS. DIEKTPOJIU3.



OnekTpudeckuii TOK B razax. CamMoCTOSTENbHBII W HECAMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuueckue yCTpOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETp,
BOJITMETpP, PEOCTAaT, HMCTOYHUKH TOKA, 3JIEKTPOHAIPEBATEIbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHHUS, BAKYyMHBIN THO/,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN 1O/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cruiipl TOKa U HAPSHKEHHUSL.

3aBUCHUMOCTb CONPOTUBIICHUS LIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

CmemaHHOE COeTMHEHNE ITPOBOHUKOB.

[Ipsamoe wu3MepeHHe DSIIEKTPOABMXKYIIEW cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS METAJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBo# paspsia U MPOBOAUMOCTE BO31yXa.

OxHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomuwl

N3ydenune cMemaHHOro COEAMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABMKYIIEH CHIIBI UCTOYHHKA TOKAa M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaOnronenue anexrposusza.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
Y4E€TOM COJAEP)KATEIBHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEMaTHKH,
OMoNoTNY, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C H3YyYEHHUEM METOAOB HAy4YHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbId (aKkT, TUIOTe3a, (U3MUecKas BEJIUYMHA, 3aKOH,
TeopHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHM, JHUHEWHas (YHKIMS,
napaboa, runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMH HA OCU KOOPJUHAT, CI0)KEHHE BEKTOPOB.

buonocus: mexanmdeckoe ABWIKEHHUE B KUBOW mpupoje, nuddysus, ocMmoc,
TEII00OMEH >KMBBIX OpPraHU3MOB (BUIbI TEILJIONEPEIayH, TEIIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPJBIX TEN, KUJIKOCTEN U



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTUYECKAS AUCCOLMALINS,
raJIbBaHHKA.

l'eocpaghus: BIaXXHOCTh BO3/TyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE ABM)KEHMH C HCIIOJIB30BAHMEM MEXAHU3MOB,
y4€T TpPEHUSA B TEXHHUKE, IOAIIMIHUKH, HCIOJB30BAHUE 3aKOHA COXPAaHECHUSA
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JpYrue), ABUTATENlb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHA, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAJIOB, B TOM YHUCJIC HAHOMATEpPUAIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTaTUYECKas 3allliTa, 3a3€MIIEHUE 3JIEKTpOnpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

IlocTossHHBIE  MarHuThl.  B3aumMoaeWcTBHME  IIOCTOSIHHBIX ~ MAarHHMTOB.
MarnutHoe mosie. Bexktop marHuTHOW wuWHAYKOWHU. [IpuHOUMI cynepno3umnuu
MarHUTHBIX MoJiek. JINHMKM MarHUTHOM WHAYKIMU. KapTuHa JMHUI MarHUTHOM
MHIYKIAH MOJISI HOCTOSTHHBIX MAarHuTOB.

MarauTHOe TmOJie MPOBOJHMKA C TOKOM. KapThHa JnMHUN WHIYKIIUU
MAarHWTHOTO TIOJIA JJIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaelcTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJib U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moy/b U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM IoJje. PaGota cunbl Jloperma.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKUuMH. [IOTOK BekTOopa MarHUTHOU
MHAYKIAW. OJIEKTPOJABWKYIIAs CUJIad WHAYKIMUA. 3aKOH DSJIEKTPOMArHUTHOMU
nHaykuuu dapanes.

BuxpeBoe »snexkTpuueckoe Tmose. DJIEKTPOABWKYIAS CUJIAa WHAYKUUHU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NupaykTuBHOCTH.  SIBJICHME CaMOMHAYKUIHMHM. OJNEKTPOJBHXKYIIAs CHUJIa
CaMOMHAYKIIHH.

DHEprusi MAarHUTHOT'O TOJISl KATYIIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTPOMCTBA W MPAKTUYECKOEC NPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJBUTATENb, YCKOPUTENH >SJIEMEHTAPHBIX
YaCTHUIL], UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOT'O MyYKa MATHUTHBIM TOJIEM.

JIuHYMM UHTYKIIUY MAarHUTHOTO TOJISI.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIEKTPOMAarHUTHOW WHIYKLUU.

IIpaBuino Jlenna.

3aBUCHUMOCTh 3JIEKTPOJBHXKYIIEH CHJIbI HHAYKIIMA OT CKOPOCTU MU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHue cCaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKIUU.

Pa3znen 5. Kore6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHUmMHble KOJ1e0aHUs

Konebarenbnast  cucrema. CBoOOaHBIE  MEXaHMYECKHE  KoJieOaHUs.
[Mapmonunueckue kosiebanus. Ilepuona, wacrora, ammauTyaa v (aza koyieOaHMil.
[Ipy>XMHHBIN MasTHUK. MaTeMaTUYECKUN MAsTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosebanwuii. [IpeBpareHue sHEpruu Npy TapMOHUYECKUX KOJTeOaHUSIX.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMU U
AIEKTPOMArHUTHBIMU KoJjieOaHusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPrUu B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBieHue o 3aTyxaroluX KojeOaHUsAX. BeIHyX/I€HHbIE MEXaHUYECKHE
kosie0anus. Pezonanc. BeiHyX1€HHbBIE 3JIEKTPOMarHUTHbBIE KOJICOaHMUS.

Ilepemennbiii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAYEHHE CHJIBI TOKAa H
HaIpsHKCHMUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada u MOTPeOICHUE IEKTPUIECKON
DHEPrur. DKOJIOTMYECKHE PUCKHU MpPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCITOJIB30BAHUS JIEKTPOSHEPTUH B IIOBCETHEBHOM KU3HU.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOIO TOKA, TUHUU 3JIEKTpOINEepeaay.

Jlemoncmpayuu

HccnenoBanune mapamMeTpoB KoOJeOATEIBHONW CHUCTEMBI (TPYKUHHBIA WA
MaTeMaTUYECKUI MasITHUK).



Hab6nronenue 3aTyxaromux KoeOaHuu.

HccnenoBanne CBOMCTB BIHYXKICHHBIX KOJIEOaHUH.

Hab6nronenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS] OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu 1ocCnenoBaTENbHOM COCAWHEHMM PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens JIMHUM 3JIEKTPOIIEpEIadn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnegoBanue 3aBUCMMOCTH NEPHOJA MAJBIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanne NEpeMEHHOr0 TOKAa B LENM M3 [OCIEI0BATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUnHble 60IHbL

Mexannueckrne BOJIHBI, YCIOBHSL pacnpoctpadenHus. llepuon. CxopocTh
pacrpoCTpaHeHuss W JJMHA BOJIHBL [lomepedHble W TPOJOIBHBIE  BOJIHBI.
WnTepdepenius u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHSI M3JIyYEHHsI JIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenTtanusa BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEJOMIICHUE, MOJspu3auus, Audpakuus,
uHTepdepenus. CKOpoCcTb 3JIEKTPOMAarHUTHBIX BOJIH.

[IIxkana 3JI€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMITBI paguOCBA3H U TeJIeBUIeHN. Paqnonokamus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEBI.

TexHuyeckre yCTpPOWCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas JMATHOCTHMKAa B TEXHUKE W MEIUIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecst Te10 Kak HICTOYHUK 3BYKa.

Habumoienue otpakeHus 1 IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsizu TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M U
4acTOTOM KOJIeOaHU.



HccnenoBanue  CBOMCTB ~ 3JEKTPOMArHUTHBIX — BOJIH: OTpa)K€HUeE,
npesioMJIeHUE, MoJspu3anus, Judpaxkuus, uHTephepeHITus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsAMOIMHENWHOE pacOpOCTpPaHEHHE CBETa B
ogHOopoaHOU cpene. JIyu cBera. TouedHbI HCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpakeHUs cBetTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenominenue cBeta. 3akOHBI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. IlonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yrojl IOJHOTO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcust ceeta. ClnoxHbIN cocTaB 6enoro cera. L{Ber.

ColOuparomyie u pacceuBaromiue JuH3bl. ToHkas JuH3a. DokycHoe
pacCTOSIHME W ONTHYECKas cuila TOHKOW JMH3blL. [locTpoeHne n3o0paxkeHuid B
COOMPAIOIINX U pacceuBaroluX JHH3aX. DopMyna TOHKOW JIMH3bI. YBEIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKOM ONITUKH.

BonnoBass ontuka. HWurepdepeniuss cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOOEHWS MAaKCUMyMOB M MHUHMMYMOB B HWHTEp(EpPEHIUOHHOU
KApTUHE OT JBYX CHH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cBera. JudpakunonHas pemérka. YclIoBUe HaOIIOIEHUS
[NIABHBIX ~MaKCUMyMOB TIpM  NAJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHHUecKHMe YCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHME: OYKH, JIyna,
doToamnmapar, TPOEKIIMOHHBIA armapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, MU (PpPaKIIMOHHAS PEIIETKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpsMONMHENHOE pPacHpOCTpaHEHUE, OTPAKEHHWE M MPEJOMIICHHE CBETA.
OnTuyeckue npuOOpBHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojellb CBETOBOA.

UccnenoBanue cBONCTB M300paKeHUN B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHIIny CBETA.

Hab6nronenue nudpakimm ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cuekTpa ¢ MOMOILIBIO PU3MBI.

[Tony4yenue cnektpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKY.

Ha6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, rabopamopmvie pabomoi



N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.
Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI crienAIbHON TEOPUHM OTHOCUTEIBLHOCTH
['panunbl  NPUMEHHMMOCTH  KJIAaCCHUYECKOM  MexaHuku.  [loctymartsl
CIEHUAIBHOW TEOPUM OTHOCUTENBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyMe, IIPUHIINI OTHOCUTEJIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OAHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAIllCHUE
JUTUHBI.
DHEPrus ¥ UMITYJIbC PEASATUBUCTCKON YACTHULIBIL.

CBsI3p MacChl C JHEPTUEH U UMITYJILCOM PEIIATUBACTCKON YaCTULIbL. DHEPTU
IIOKOS.

Pasznen 7. KBantoBasi puszuka

Tema 1. Dnemenmut KGAHM OGO ONMUKU

®otonsl. opmyna [Inanka cBa3u sHEPrUU POTOHA C €r0 YACTOTOU. DHEPTUs
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnegoBanue porodddexra. OnbiThl A. I'. CTosieToBa. 3aK0OHBI
dboroaddexra. YpaBHenue DinmreitHa s gotorddekra. «KpacHas rpaHunia»
dboToaddexra.

JlaBnenue ceera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckre yCTpPOMCTBa M NMPaKTHUUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTonaTuMK, COJIHEUHAas OaTapesi, CBEeTOAUO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToapdekTa.

Ceeroauon.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omnbitel Pesepdopna mo paccessHUIO o -4acTHIL.
ILmanerapnas moxens aroma. Ilocrymarel bopa. HM3nyyeHue u moryoiieHue
(GOTOHOB TpM TEpexoje aToMa C OJHOTO YPOBHS HSHEPTUM Ha Jpyro. Bumsr
cnekTpoB. CHEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactuu. Bonnel ae bpoiinsa. KopnyckynsipHo-BOITHOBOM
JTyaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JIyYEHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JIMHBI BOJIHEI JIa3epa.
Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, rabopamopmwvie pabomoi
Ha6nronenue muHeyaToOro CeKTpa.
Tema 3. Amomnoe sa0po
DKCHEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompedenieHHI0  cocTaBa
paavoakTuBHOrO u3daydeHus. CBoiicTBa anbda-, OeTa-, ramMma-U3JIy4eHUs.
BnusHue paail0aKTUBHOCTH HA KUBBIE OPraHU3MBbI.
OtkpeiTHEe npoTOHAa W HelTpoHa. HyknoHnHas Mopens sanpa IeiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio siapa. M30Tormsl.
Anbda-pacnaa. ODJIEKTPOHHBIM U TO3UTPOHHBIM Oera-pacnajn. [‘amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlegext maccel sapa.
SAnepnsbie peaknuu. Jlenenue u CUHTE3 SIEp.
Anepnsiii peaktop. Tepmosnepubiit cunte3. [IpobiemMbl U MEePCIEKTUBBI
AJIEPHON SHEPTETUKU. DKOJOTUYECKHUE aCIIEKThI IEPHON SHEPTETHKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertonabl HaOMIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
@yH1aMEeHTalIbHbIE B3aUMOJIeHCTBUA. EAMHCTBO U3NUeCcKOl KapTUHBI MUpA.
TexHHuecKre yCTpOiCTBa U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, KaMepa
Buinbcona, siiepHbIit peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CU€TunK MOHU3UPYIOIINX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopHuvle pabomoi
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM oTorpadusim).

Pa3znen 8. DieMeHThI aCTPOHOMMH ¥ ACTPOPUZUKHU

Otamnbl pa3BuTHs acTpoHoMuu. [IpukiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3mus, sSpkue 3BE3ABI, IUIAHETHI, WX BUIAMOC
JIBHOKEHHE.

Comnneunas cucrema.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruy CoJiHIIA W 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpajbHBIA KJlacc —
CBETHUMOCTEY». 3BE3IbI TJIABHOM IIOCIIENOBATCIHLHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTbB» JIJIsI 3BE3]1 TJITABHOM MOCIIEI0BATEIbHOCTU. BHYTpEeHHEE CTpoeHUE



3B€31. COBpEMEHHbIE MPEJCTABICHUS O MPOUCXOKACHUM W 3Boaounu ConHua u
3BE31. DTanbl )KU3HU 3BE3I.

Mneunstii [lyte — Hama I'anaktuka. [lonoxxenune m aBwxenue ConHia B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
TaJIAKTHK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa006ma. Paz0eranve rajiakTuk.
Teopus bonbiioro B3peiBa. PeMKkTOBOE U3TyYEHHE.

Macmrabnas ctpyktypa Beenennoit. MerarajnakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUHU.

Vuenuueckue nabnrooenus

HaGnroneHust HEBOOPYKEHHBIM TJIa30M C KCIOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUJIOKEHUH JJIs OTPEENICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11s1 CEBEPHOTo MOJyIIapus U IPKUE 3BE3/BI.

Ha6nronenus B Teneckon Jlynsl, uianer, Mieunoro Ilytu.

O0o0maroniee MOBTOPEHUE

Pony Qusuku u acTpoOHOMHUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMAJILHOM M 3TUUYECKOU cdepax NeaTeIbHOCTH YeIoBeKa, POJib U MECTO (DU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOMN HAy4YHOU KapTHHE MUPA, pOJib (PU3UUECKON TEOpUun
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NUECKOW KapTUHE MHUpPA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUIN O MPUPOIE.

MesknpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypCcamMud MaTE€MaTHKHU,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C M3YYEHHUEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHUWE, HAay4YHbId (haKT, TrUmnoresa, (pu3nyeckas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKHE
(GYHKIIMM: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO, BEKTOPHl U MX IPOEKIMU HA OCHU KOOPAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK TMOJ00US TPEYTroJbHUKOB,
OTIpeJIeNICHHE TUIOMAIN TUIOCKUX (puryp u 00bEMa Ted.

Buonocus: »nekTpuueckue SABIECHUS B JKUBOM NpUPOJE, KojeOaTerabHbIe
JBUKEHHS B )KUBOW IPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl O00pa30BaHUSl KPUCTAIUIMUECKON PEIETKH, CHEKTPaJIbHBIHI
aHaus.



l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
boToChEMKA 3eMHOM MOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonoeusi: NWHUU BJEKTPOIEpeay, TEHEpaTop TMEPEMEHHOIO TOKa,
ANEKTPOABUTATENh, WHAYKIMOHHAS TI€4Yb, pajap, PaauoNpUEMHUK, TEJIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIMOHHBINA ammapaT, BOJOKOHHAs OITHKA,
coJiIHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpeamera «®Pu3mka» Ha YpPOBHE CPEIHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHKEHUE CICTYIOUTUX
JMYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro mpeamera «Du3nuka» J0HKHbBI
OTpaxaTh TOTOBHOCTb M CIIOCOOHOCTh OOYyYaroImMXCsi PYKOBOJCTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEH MO3ULMEN JIMYHOCTU, CHUCTEMOUN IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIACHUW, COOTBETCTBYIOIINX
TPAJUIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIEeCTBa, pPacCUIUPEHUE >KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B IMPOLECCE pealN3alii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENBHON IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMN 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETIOBEYECKUX T'YMAaHUCTHUECKHX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECaX TIPakIAaHCKOIO
o0111ecTBa, y4aCTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU €SI TENBHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIIEHUE K TOCYHAapCTBEHHBIM CHMBOJIAM, IOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBEJICHUSI;

CITOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE€ B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
npucyero pu3n4eckon Hayke;



5) Tpya0BOr0 BOCTIMTAHUSI:

WHTEpPEC K Pa3IudHbIM chepaM TpodecCHOHATBLHON NeITeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC TIIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HH;

6) 3K0JI0rHYecKOr0 BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOM KYJIbTYpbI, OCO3HAHUE TJI00aTBHOIO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUI B OKPY>KAIOIIIEH cpejie Ha OCHOBE
3HAHMS 11eJIel YCTOWYUBOTO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHre OmbITa JEATCIIbBHOCTH SKOJIOTHYECKOW HaIlpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEHHOCTH HAYYHOTO TMO3HAHMSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UICCKON HAYKH;

OCO3HAHHE LIEHHOCTH HAYYHOH JESITEIbHOCTH, TOTOBHOCTH B TIPOIIECCE
u3ydyeHus: (UBUKU  OCYIIECTBISATh MPOEKTHYID UM HCCIEI0BATEIIbCKYIO
NEeATEeILHOCTh MHINBHIYAIBHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune aeiicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MNpoOJeEmMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENHN NIEITENIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TNPOTHUBOPEUYUS B  paccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMbl ¢ YYETOM aHAIM3a UMEIOITUXCS
MaTepUAIIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICITEIHLHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OIEHUBATh PUCKU MOCIIEICTBUIN IEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBIMIOJNHIATH PpabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUSI,;
pa3BUBaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eiiCTBUSL:
BJIaIETh HAYYHOU TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUIMHU U METOJIaMU
buznueckoil HayKu;



BJIa/IETh HABBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOMN N1EeATEIbHOCTH
B 00JaCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOro COJAEp)KaHUs, MPUMEHEHUIO Pa3IUYHbIX
METO/I0B IT03HAHUS;

BJAJETh BHUJAMU JIEATEIBHOCTU 110 IIOJIYyYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAaHUIO W IPUMEHEHHMIO B pa3IMYHbIX Y4EOHBIX
CUTYaIUsX, B TOM YHCJIE MIPY CO3/IaHUN YUEOHBIX MMPOEKTOB B 0071acTH (PU3HUKHY;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pEeLICHUs, HAXOAUTh apryMEHTHl ISl JOKa3aTesIbCTBA
CBOMX YTBEP KJICHUH, 331aBaTh [1apaMeTPbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh TIOMYYEHHBIE B XOJ€ pEIICHUs 3aJaddl pPe3yibTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B OOpa30BaTENbHOM
JESITEIbBHOCTH, B TOM YHCJIE IIPU U3YYEHUU (PUBHKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HAHMSA 10 (U3MKE B TMPAKTHYECKYI0 O00JIacTh
KHU3HECSITSIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00I1acTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEJIaraTb OPUTHHAIbHbIE IOAXO0/bI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIUE aJIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJa/IeTh HAaBBIKAMH MOJIy4€HUS MHGOPMaLUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHaJH3,
CUCTEMAaTH3allMI0 U WHTEpIpeTaluio HHOOPMALUK Pa3IUYHbIX BUAOB U (opM
MIPEICTaBICHNUS;

OILICHMBAThH JOCTOBEPHOCTH MH(OPMALINK;

UCIIONIb30BaTh  CpeACTBa WH(MOPMALMOHHBIX W  KOMMYHHUKAIMOHHBIX
TE€XHOJOTHM B PEUICHUH KOTHUTHMBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3aI[MOHHBIX
331a4 ¢ COOMIOJICHHEM TpeOOBaHUN SPrOHOMHMKH, TEXHHUKH OE€30IacHOCTH,
THTHUEHBI, PECypcoCOEepeKeHHs, TMPaBOBBIX M  JTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOT0 COJEP)KaHMUSI B pa3IMYHBIX (opmaTtax ¢
y4€TOM HazHaueHHs] HTHPOPMAIIUH U LEJIEBOU ayAUTOPHUH, BHIOMPAsi ONITUMAIbHYIO
(dbopMy mpencTaBiIeHUS U BU3yaIu3aluu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:
OCYIIECTBISATH OOILIEHHME Ha Yypokax (HU3MKM H BO  BHE-YPOUHOM
NEATEIBHOCTH;



pacrno3HaBaTh MPEANOCHUIKM  KOH(JIMKTHBIX CHUTyallMd H  CMsT4aTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB;

IOHMMAaTh M HCIIOJIb30BATh NMPEUMYIIECTBA KOMaHAHON M WHIAUBUAYAIbHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUI C Y4YETOM O0OIIUX
WHTEPECOB U BO3MOYKHOCTEN Ka)KJ0ro 4jeHa KOJUIEKTHBA,;

NPUHUMATh LM  COBMECTHOM  JI€ATEJIbHOCTH, OPraHH30BBIBaTh H
KOOPAMHUPOBATh JAEUCTBUA IO €€ JOCTHKEHHUIO: COCTABIIATh IUIAH JIEHCTBUM,
pacnpeneniaTb poid C y4€TOM MHEHHUIH YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa U KaXJOr0 Y4YacTHUKAa KOMAaHJIbl B
00U pe3yabTaT Mo pa3padOTAHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IMPOEKThI, OLEHUBAaTh HJEH C I[O3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh TO3UTHBHOE CTPATETMYECKOE T[OBEICHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO 1 BOOOpAKEHNE, OBITh HHUIIUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Camoopranusauus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MMO3HABATENbHYIO AESITENBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHHM, BBIABISATH NPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IJIAH PEIIeHUS PacdyE€THBIX M KaueCTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS TPAKTUYECKOM pabOThl C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

paclMpsaTh paMKH y4eOHOIro IpeiMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHI;

JeaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYIULIMU B 00JacTU
(GU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHANbHBIN HHTE/VIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHUBBI B JIESTEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIQJI€Th  HaBBIKAMU  [O3HABAaTEIbHOM  pEeQIIEKCHM  KaK  OCO3HAHMS
COBEpLIAEMBbIX JEHCTBUI M MBICIUTEIbHBIX MPOLIECCOB, MX pPE3YJIbTaTOB U
OCHOBaHMUI;



MCIIOJIh30BaTh MPUEMBI pe(IIEKCHH I OIEHKH CHUTYaIlid, BRIOOpA BEPHOTO
pelieHus;

YMETh OIEHWBATh PUCKH M CBOCBPEMEHHO NMPUHUMATh PEIICHUS 0 WX
CHU)KCHHUIO;

OpPUHUMATh MOTHBBI W apryMEHThl APYrMX MpH aHAIU3€ pe3ylIbTaToB
NEeSTEeIbHOCTH;

OpPUHUMATH ceOsl, MOHMMAasi CBOM HEJAOCTATKHU U JOCTOUHCTBA,

MPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TMPH aHaIW3e pPe3yJbTaTOB
NEeSATEeIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO IPYTHX HA OLUIMOKH.

B mpomecce mocTrkeHUST TMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe sl YPOBHS CpEAHEro oOIero o0pa3oBaHus y OOyYarolmuxcs
COBEpUICHCTBYETCS HMOIMOHAIIbHBIN UHTEJIEKT, MpeAnoararonmii
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CLIOCOOHOCTh MIOHUMATh CBOE SMOLMOHATILHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIIMOHAIBLHON C(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aJalnTHpPOBAThCS K
HYMOITMOHAIILHBIM U3MEHEHUSIM U MIPOSIBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JOCTHKEHHUIO IENd U
yCcrexy, ONTHMHU3M, WHHIIMATHBHOCTh, YMEHHE MEHCTBOBATh HCXOJNS U3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIFOUYAIOIIEH CITOCOOHOCTh MOHUMATh AMOITMOHAIIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATH HMHTEPEC M pa3periaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obyudenuss B 10 kjacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B Pa3BUTHU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUH, B IPAKTUYECKON IESITETIbHOCTH JIHOJIEH;

YUUTBIBATh TPAHULBI TPUMEHEHUSI M3YyYEHHbIX (U3UUYECKUX MOJIeIeH:
MaTepuaibHas TOUYKa, UHEpIUaIbHasl cCUCTeMa OTCUYETa, aDCOIIOTHO TBEPJOE TENO,
UJCaJbHBIN a3, MOJAEIN CTPOEHUS T'a30B, JKUAKOCTEH W TBEPABIX TEJN, TOUECUHBIN
AIIEKTPUUECKUH 3apsijl MpU pelieHun (PU3nYecKux 3ajay;



pacmo3HaBaTh (GU3MUYECKHE SIBJICHUS (TIPOIECCHI) M OOBSICHATHh X HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUSA BEIIECTBA U
AJEKTPOJAMHAMHUKHA: PAaBHOMEPHOE W  PABHOYCKOPEHHOE  MPSIMOJUHEHHOE
JIBI)KCHUE, CBOOOJHOE TMajJeHUE TeJ, JBHIKEHHUE II0 OKPYXXHOCTH, HHEPIHS,
B3auMoJIecTBUE Tel, T dy3us, OpPOYHOBCKOE ABUKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHUE 00BhEMA TeJl MPU HarpeBaHUM (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHE, HWCIApPEHHUE, KOHACHCAIMS, IUIABJICHHUE, KPUCTAJUIM3alvs, KUIICHHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MIPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBS3b MEXAY NapaMeTpaMHd COCTOSIHHSI Tras3a B  M3OIPOLECCax,
AIEKTPU3ALMSA TEJI, B3AUMOJCUCTBUE 3aPAJIOB;

OTHUCBHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIB3YSl (PU3MUECKHUE BEIUUYUHBI:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHua,
HMIYJIC TeJla, KWHETUYECKas dHEPrusi, MOTCHIHAIbHAS DHEPIUsl, MEXaHUUYECKas
paboTa, MexaHHW4YecKas MOIIHOCTb, IPU OIHMCAHUU IPABUIBHO TPaKTOBATh
(U3UYECKUIT CMBICT HCIOJB3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U CIAUHUIBI,
HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIMUUHAMU;

ONKCHIBATh M3YUYCHHBIEC TEIUIOBBIE CBOMCTBA TEM U TEIUIOBBIC SIBJICHUS,
UCIIONB3Yysd (HU3WUYECKHEe BEJIMYMHBI: JIaBJICHHUE Tra3za, TeMIleparypa, CpeIHss
KMHETUYECKasi SHEPrus XaOTUUYECKOro JBUKECHHUS MOJIEKYJI, CpEIHEKBaJpaTUUHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsSI HEprusi, paboTa rasa,
KOO(PPUIIMEHT TOJIE3HOTO JEHCTBUSI TEIJIOBOTO JBUTATENsA, MPU OIMHUCAHUHN
MPaBWJIBHO TPaKTOBaTh (DU3UUECKUH CMBICT HCIOIB3YEMBIX BEIWYHH, UX
0003HaYCHUST W CIWHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIHNE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIIEKTPUUECKUE
sBJICHUsL (TIPOLIECCHI), UCMONB3Ys (PU3MUECKUE BEIWYUHBL: AJICKTPUUYCCKUI 3apsi,
AIEKTPUYECKOE TOJIE, HANPSKEHHOCTD IMOJI, TOTEHIIMAJ, PA3HOCTh MOTEHIIUAJIOB;
Py  ONHCAHWHM TPABWIHHO TPAKTOBATh (U3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYCHHS W EAWHMIIBI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIIHE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMH BETUYUHAMH;

aHaJM3UPOBaTh (PU3NYECKUE TPOIIECCHl U SIBICHUSI, UCTOJIb3Ys (hU3NUECKUE
3aKOHBI ¥ MPUHIUNBL: 3aKOH BceMupHoOTro Tsarotenus, I, II u III 3akons HeroToHa,
3aKOH COXPAHEHHS MEXAHWUYECKOW OHHEPrHH, 3aKOH COXPAaHEHHS HMITYJIbCa,
MNPUHLNN CYNEPHO3ULUA CHUJI, MPUHLMUII PABHONPABUS WHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETHYECKOW YHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYJ C
a0COJIFOTHON TemmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3TOM pas3inuyaTh CIOBECHYIO



(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPAaHMIIB,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIBI JCUCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUS UX OE€30MACHOTO MCIOIb30BAHHS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCICAOBAHUIO (PU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIOJb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHM, MpPU HTOM
dbopmynaupoBaTh MpobieMy/3amady W THUNOTE3y YYeOHOTO OKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY H3 MPEIJIOKEHHOTO OOOpYyAOBaHHUS, MPOBOAUTH OMBIT U
bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBJISAThH MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYMH, TIPU
ATOM BBIOMpAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKHU MOTPEITHOCTEN U3MEPEHHUI;

HCCIENIOBATh  3aBHCHMOCTH  MEXIy  (U3UYECKUMU  BEIIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSIMBIX M3MEPEHUH, MpPU ATOM KOHCTPYHPOBATH YCTaHOBKY,
(buKCUpOBaTh PE3YNbTATHl TMOJYYCHHOW 3aBUCUMOCTH (PU3UYECKHX BEIUYUH B
BUJIe Ta0nuil U TpaduKOB, IeTaTh BHIBOBI 110 pe3yIbTaTaM UCCIIEIOBAHMS;

cobJroaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBaHUM B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4YEOHO-HUCCIENOBATENLCKOW M MPOEKTHOMN
JESATETLHOCTH C HMCIOJIB30BAHHUEM U3MEPUTETHHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
000opy1I0BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (PU3MYECKOH MOAEIbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIN3a YCIOBHS 3aaun
BBIOMpATh (PU3NYECKYI0 MOJEINb, BBIACIITh (PU3MUECKHE BEIMYUHBI U (HOPMYIIHI,
HEOOXOUMBbIEC NJisi €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UIESCKOW BEIIMUNHBI,

peraTh KaueCTBEHHBIE 33/1aUl: BBICTPAUBATh JIOTHYECKU HEITPOTHUBOPEUUBYIO
IENOYKY PacCyXICHHUU C OMOpPOHW Ha HM3y4eHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCECKHEC SBJICHNUS,

UCIIOJIb30BAaTh  TPHU  PEIIEHHMH  y4eOHBIX  3aJad  COBPEMCHHBIE
HH(OPMAITMOHHBIC TEXHOJIOTHH VIS TIOMCKA, CTPYKTYPUPOBAHHMSI, HHTEPIIPETAITUN
U TpeJICTaBICHNs Y4eOHON U HAYyYHO-TIOMYJISIpHOM MH(GOpPMAINH, MOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyto HH(pOpMaIIio;

MPUBOIUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apYOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HayKu, OOBICHEHHE TIPOIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUSA 1O (U3MKE B IMOBCEIHCBHOW >KU3HU
JUTsl o0ecriedeHus: 6e30MacHOCTH MpU 00paIieHU ¢ MPUOOpaMU U TEXHUYECKUMU



yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPY XKAIOILEeH Cpesie;

paboTaTh B TpyNIE C BBHIIOJHEHHEM pA3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PAMOHAIBHO pACIPEAENATh OOS3aHHOCTH H
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAAPTHBIX CUTYAIlUsIX, aJIEKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYIIIbBI B pEHICHUE pacCMAaTPUBAEMON MTPOOIIEMBI.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh C(POPMHUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTo (U3UKH B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4yHOW KapTUHbI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOU JEATEIBHOCTHU JIOJIEH, IEIOCTHOCTh U E€IMHCTBO
(bu3MYECKO KapTUHBI MUDA;

VYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (DU3UICCKUX MOJICIICH:
TOYEYHBIN AJIEKTPUUECKUM 3apsll, JIyd CBETa, TOUCUHBIA UCTOYHUK CBETA, SICPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpH PEeHIeHUH (PU3NIECKUX
3aj1ay;

pacro3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCHI) U OOBACHITh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DU3UKHU: AJNEKTPUUECKasi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHWUTHAasE WHIYKUWS, JEWCTBME MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsiji, dJEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSMOJIMHEMHOE pacIpoOCTpaHEHUE CBETa, OTPaKEHUE, MPEIOMIICHUE,
uHTepdepeHys, Aupakmus W MONApU3alMs CBeTa, AWCIEPCHs  CBETa,
dboTtoanekTpudeckuii 3pdext (hoTodddheKT), CBeTOBOE AaBiICHNE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aroMa BOJOPOJia, €CTECTBEHHAas U HWCKYCCTBEHHas
Pa0aKTUBHOCTH;

ONKCHIBATh W3YYCHHBIE CBOWCTBA BeEIIEeCTBA (DIEKTPUUYECKHE, MArHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTb  Pa3jUYHbIX  Cpel) U
AJIEKTPOMArHUTHBIC SBJICHUS (TIPOLIECCHI), UCMOJB3Yysl (PU3NYECKUE BEITUUNHBI:
AIIEKTPUYECKHUI 3apsij, CHJia TOKa, SJICKTPUYECKOE HANpPSKEHUE, AIIEKTPUUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs CUia, paboTa TOKa,
WHAYKIUS MarHATHOTO TOJs, cwia Awmrmepa, cuia JlopeHIa, WHIYKTHBHOCTH
KaTYIIKWA, SHEPTUsl DJEKTPUYECKOTO M MArHUTHOTO TMOJieH, MEepPUoJ W YacToTa
KoseOaHuM B KoyieOaTeNTbHOM KOHTYpe, 3apsii M CHila TOKa B IIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJIeOaHWU, (OKYCHOE pACCTOSHHE W
ONTHUYECKasi CHUJia JIMH3BI, TPU OIMUCAHUHM MPABWIBHO TPAKTOBaTh (HHU3MUECKHIA
CMBIC]T HCIIOJIb3YEMBIX BCIIMYWH, WX OOO3HAYCHUS W CIWHUIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEIMYUHY C JIPYTUMU
BEITUYMHAMU;



ONUCHIBATh M3YUYCHHBIE KBAHTOBBIE SBICHHUS M TIPOLIECCHI, HCIOIb3YS
bu3nueckue BEIUMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJbC (POTOHA, MEPUOJI TOJIypachaa, SHEPTUs CBSI3U
aTOMHBIX SIIEpP, NPU OINKUCAHUM TMPABWIBHO TPAKTOBATh (U3HUUECKUH CMBICI
WCITOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHMsS] W EAUMHUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONIUE JIAaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEIMYWHAMH,
BBIYHCIIATH 3HaU€HHE (PU3NYECKON BEIMYHUHBI;

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHMS, UCIONb3Ys (HU3UUECKUE
3aKOHBI ¥ MPUHLHUINBL 3aKOH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U NapaJUIEIbHOIO
COCMHEHUSI TPOBOJHUKOB, 3aKOH Jlxoyns—J/IeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKINH, 3aKOH MPSMOJMHEHMHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHIITEHHA Mid (oTodddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUs MacCOBOr0 4HWcia, MOCTyJaTel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3andyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAKEHUE W YCJIOBUSA (TpaHUIlbl, 00JacTH)
MPUMEHUMOCTH;

ONPENEIIATh HAIIPABICHUE BEKTOPA UHAYKIMH MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CHJIbl AMniepa u cuibl JIopeHna;

CTPOUTh W ONHCHIBATh HM300paKEHUE, CO37AABAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCIEPUMEHTHI MO HUCCICAOBAHUIO (DU3UYECKUX SIBICHUN W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHIl: TMPU 3TOM
dbopmynmupoBath TpobJeMy/3agady W THUIIOTE3y YYEOHOTO OIKCIIEpHMEHTAa,
coOMpaTh YCTAaHOBKY W3 MPEIJIOAKEHHOrO0 OOOpYyIOBaHUS, MPOBOJIUTH OIbBIT U
dbopMyIHpOBaTh BEIBOJIHI,

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOTPEMIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKUX BEJIUYMH C HCIOJIb30BAHUEM
OpSIMBIX  HM3MEPEHUM: MPU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYMH B BHUJE TaOJUIl U
rpaduKoB, 1eaTh BEIBOABI IO pe3yIbTaTaM UCCIIEIOBaHMUS,

coOmro/1aTh MpaBmiia 6€30MacHOT0 TpyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIBCKON W IMPOCKTHOM
JEATEIIbBHOCTH C HWCIIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000opy10BaHUS;

pemarh pacuéTHhIE 3a7a4dl C SBHO 3aJlaHHOW (DU3WYECKON MOJECIbIO,
UCIOJNTB3Ysl (PM3UYECKUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9u



BbIOHpaTh (PU3UYECKYIO MOJEINb, BBIACIATh (DU3MUECKHE BETUYUHBI U (DOPMYIIHI,
HEOOXOUMbIE JUJIsl €€ pelIeHUs, NMPOBOJUTh PACcUEThl M OLIEHWBATH PEaIbHOCTh
MOJIyYEHHOr'0 3HAa4eHUS (PU3MUECKON BEITUUUHBL;

pelIaTh KaueCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTUYECKH HEPOTHUBOPEUHUBYIO
LENOYKY PAacCyXICHHUH C OMOpPOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHUS;

UCIIONB30BAaTh  MPH  pPEIICHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU IS MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U MPECTABICHUS YYEOHON M Hay4YHO-TIOMYJIIpHOW MH(pOpMalLUK, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMaLUIO;

OOBSICHATh TPHUHIMIIBI JCHCTBUS MAaIlluH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUA WX 0€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

OPUBOJUTH IPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIEr0o MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHHS MO (U3MKE B TOBCETHEBHOW KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpU OOpAIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3/10POBbsSI U COONIOIEHNUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUA B OKPYKAIOUIEH Cpee;

paboTaTh B TpyHIe C BBIIOJHEHUEM paA3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PAIMOHATBHO pPACIPEACNATh OOS3aHHOCTH W
IUTAHUPOBATh JEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHsX, aJleKBaTHO OIICHHWBATH
BKJIaJ] K&KJIOTO U3 YYAaCTHUKOB I'PYMIbI B pEIICHUE pPacCMaTPUBAaEeMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uu(poBbIe
Ne n/m P Kourposbnublie | IIpakTuyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O TIO3HAHU S
bub6mnoreka [IOK
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O TO3HAHUS 2 0 0 https://m.edsoo.ru/7fALbF72
Uroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kutiemaritka > 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hurammica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubmuorexa [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoteka [IOK
2 1 1
3 OCHOBbI TEPMOAUHAMHKH 0 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 0 0 bubnuorexa [IOK

®da3oBbI€ MEPEXOIbI

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 pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bu6nmmorexa [IOK

41 MeKTpOCTaTIia 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B 12 bub6nuorexa LIOK

' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KITACC

KosaunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypcesbl
Paznen 1. QJIEKTPOJAUHAMUKA
11 MarunuTHoO€ 1osie. DIeKTpOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHIYKIHS https://m.edso0.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHuuyecKue 1 3JIeKTPOMarHUTHbIE 9 0 1 bu6mmoreka [IOK
' KoseOanus https:/m.eds00.ru/7f41c97c
99 MexaHu4ecKue U JIEKTPOMarHUTHbIC 5 1 0 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
23 Onriia 10 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Pa3nen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
OcCHOBBI CITeIMATTEHON TEOPUHT bubnmoreka [JOK
3.1 4 1 0
OTHOCUTEJIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DeMeHThI KBAHTOBOM ONTHKHU 6 0 0 https://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue aToma 4 0 0 bubnuotexa [JOK



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

ATtoMHoOE s1po

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DnEeMEeHTHI ACTPOHOMUU U aCTPOPUZUKHI 7 ﬁggﬁ;ﬁfg;gﬁ}; £4107¢
Hroro no pazgeny 7
Paznen 6. OBOBIAIOHIEE IOBTOPEHUE

6.1 O6o061matoniee MOBTOpEeHUE 4 ]t?tl;lrinlpllr(r)wfgsigr?/}; £41c07c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbBIE
ara u¢poBbie
Ne n/m Tema ypoka A i pp
Bcero U3ydeHust o0pa3oBaTte/ibHbIE
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnmnoreka [JOK
METO/Ibl MO3HAHMS OKPYKAIOLEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B GopMUpOBaHUI
2 COBpPEMEHHOM i)a HOI K(z IT)I/IHII; MHpa, B 1 bubmmorexa [JOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIbHOCTHU JIIOIEN
MexaHn4yeckoe JBHKEHUE.
3 OTHOCHTEIHFHOCTh MEXaHUUECKOTO 1 bu6mmoreka [IOK
nBwxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NPAMOJIMHENTHOE IBUKEHHUE 1 brbmmorexa [OK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSAMOIMHENHOE 1 bubnmnoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
5 CBobomHOe maieHne. Y CKopeHue 1 bubnuotexa [JOK
¢BOOOIHOTO ITaEHUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[Buxenue 1 bubmmoreka [IOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTHU https://m.edsoo.ru/ffOc3ada
[TpuHIIUTT OTHOCUTENBLHOCTH [ amuies.
8 WNueprmanbabie cucteMbl oTcueTa. [lepBoiid 1 bubmmorexa [JOK
Pl S Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca Tena. Cuna. [Ipunuun 1 bubnmoreka [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
https://m.edsoo.ru/ff0c3be8

cynepno3uiuu cuil. Bropoit 3akox
HprotoHa 11 MaTepuanbHOW TOYKH

https://m.edsoo.ru/ffOc3be8

10 Tperunii 3akoH HproTOHA 111 MaTepuanbHbIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCeMUPHOTO TsroTteHus. Cuia bubnmnoreka HOK
TsKecTu. [lepBas kocMuueckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduuuent tpenus. Cuna
13 COHpOTFI)/IBJIeHI/Iﬂ n;()il)/lq)aBI:/ImeHm/II) TeNna B bubnmorexa LOK
https://m.edsoo.ru/ff0c3f76
KUJKOCTHU WU ra3e
[ToctynaTenbHoe 1 BpalaTeibHOE
14 JIBIKEHHUE a0COJIFOTHO TBEPOTO TEa. bubnmnoreka [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
HNMnynec maTepuabHONM TOYKH, CHCTEMBI
15 MaTepUaIbHBIX TOYEK. MIMITyJIbC CHITBI. bubmuoreka [IOK
3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
Pabora u mouHOCTh cuibl. Kunetnueckas
16 ’HEprus MarepuaibHoi Touku. Teopema 00 bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHNU KHHETUYECKON YHEPIUH
[TorenumaneHas sHeprus. [lorennuansHas
17 SHEPTHs YIpyro aeGopMUpoBaHHON bubnuotexa [JOK
npykuHbl. [loTeHIManbHas SHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTU 3eMJIU
18 [ToTreHmuanbHble 1 HEMOTEHITUATILHbBIC bubmuorexa [JOK

cunbl. CBS3b pa6OTI)I HEMMOTCHIIMAJIBbHBIX

https://m.edsoo.ru/ff0c478c



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

CHJI C U3MEHEHHEM MEXaHUIECKOM OHEpPIrun
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOH OHEPIrun

19

JlaboparopHas pabota «lccrnenoBanue
CBSI3H pabOThI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM YHEPTUU Tella Ha MpUMepe
pacTsDKEHUS PE3UHOBOTO KIYTa»

20

KoHTposbHas pabota 1o Teme
«Kunemaruka. JInHaMuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKEY

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Anddysus

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep ABUKEHUS U B3aUMOACUCTBUSA
yacTul] BeuiecTsa. Moenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TeEll

23

Macca monekyin. KonmnuectBo BeniecTsa.
[TocTostHHas ABoraapo

24

TermmoBoe paBHOBecue. Temmeparypa u e€
usmepenue. lllkana remneparyp Llenbcus

25

HNneanpusni raz3 B MKT. OcHOBHOE
ypaBHeHne MKT

bu6nuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeaHel KUHETUYECKON SHEPTUM IBUKEHUS
MOJIEKYJI. Y paBHeHne MeHeneeBa-
Kunaneiipona

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. ['a30BBIC 3aKOHBI

28

Jlaboparopnas pabora «VccnenoBanue



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCUMOCTH MEXY ITapaMeTpaMu
COCTOSIHMS Pa3pEKEHHOIO raza

I/ISOHpOHCCCBI B HACAJIBHOM Ia3€ U Ux

bubmuorexa [JOK

29
rpaduveckoe mpeaCcTaBICHIe https://m.edsoo.ru/ff0c570e
BryTpeHHss sHEprus TepMOAMHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI.
30 KonuuecTBo TemioTel 1 paboTa bubmmorexa LIOK
p ) https://m.eds00.ru/ff0c5952
BryTpeHHSIsI SHEepTUs 0THOATOMHOTO
UJIeABHOTO Ta3a
bu6mmoteka [IOK
31 B
FARL TCTIOTepenatt https://m.edso0.ru/ff0c5c36
VnenpHas TEIIOEMKOCTD BEILIECTBA.
32 KonuuecTBo TEIIOTHI MpH TEIIONEpeaayue brbamorexa LOK
y P P ' https://m.eds00.ru/ff0c5c36
AnrabaTHBIN mporecc
33 [TepBbIit 3aKOH TEPMOJMHAMUKH U €TO bu6nuoreka [JOK
IIPUMEHEHUE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs nporieccoB B mpUpo/ie. bubmuoreka [IOK
Bropoii 3ak0H TepMOIMHAMUKHU https://m.edso0.ru/ff0c6230
35 [Tpunuun aeiicteus u KI1/] renosoit bu6nuoreka [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{
37 DKoJoru4yeckue npoodIemMsl
TEIUIOAHEPTETHKHU
38 O6o6maromuit ypok «MomnexkynspHas bubnuotexa [JOK
¢uznka. OCHOBBI TEPMOJAUHAMUKI) https://m.edso00.ru/ff0c6938
KonTtponpHas pabora mo Teme Eubs OK
39 «Momnekynspras pusuka. OCHOBBI nosmoreka L

TEPMOANHAMUHKHU)>

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c6230
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[TapooOpazoBanue u KOHIEHCALIMSL.

bubmuorexa [JOK

40
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS U OTHOCUTEIbHAS BIaKHOCTD bubnmoreka [JOK
BO31yxa. Hacelennslii nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
42 amop(HbIe Teraa. AHU30TPOIUS CBOMCTB bubnmnoreka HOK
KpUCTauioB. KUAKUE KPUCTAIIIBI. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepHAaIIbI
43 [InaBnenue u kpucramuM3anus. Y geabHast bubnmnoreka [JOK
TeruioTa miasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 YpaBHeHHE TEIIOBOTO OanaHca
P https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Te. DIEKTPUUECKUM 3aps/l. bubmuotexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3aPsA0B https://m.edsoo.ru/ffOc6bcc
[TpoBOTHUKH, TUIICKTPUKH H
46 H(I))J'I OBO,[[HI/J;[KI/I 3aljcr))H COXpaHEHUs bubmorexa LOK
yip ) P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsaa
47 Bsaumonericteue 3apsanoB. 3akoH Kynona. bubnmnoreka [JOK
To4YeuHBIN 2IEKTPUYECKHUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Harpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 [TpuHIIAO CYTIEPHO3UIINU DIEKTPUUESCKUX bubnnorexa LIOK
P . yrep N P https://m.edsoo.ru/ff0c6df2
nosnieit. JInaum HanpsKEHHOCTH
49 PaGora cui anexTpocTaTuueckoro moJs. bubmmoreka [IOK
[Torennuman. Pa3HoCTh NOTEHIHAIIOB https://m.edso0.ru/ff0c6f00
[TpoBOIHUKY U TUAIEKTPUKH B
50 3J1peKT OCTaTHYECKOM nolj1e bubmorexa [TOK
P ' https://m.edso0.ru/ff0c7018
JusnekTpudeckas IpOHUIIAEMOCTh
ol OnekrpoéMkocTb. Konaencarop bubnmoreka [JOK



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

https://m.edsoo.ru/ff0c7126

52

:‘)J'IGKTpOéMKOCTB IIJIOCKOI'O KOHACH CATOPA.
:‘)HepFI/Iﬂ 3apsAKEHHOTO KOHACHCATOpa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabora "U3mepeHue
ANEKTPOEMKOCTH KOHIeHCaTopa"

54

[IpuHmMn neRCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOIMUPOBAJILHOTO
arapara, CTpyMHOro NpHHTEpa.
DJIeKTpOCTaTUUYECKas 3alluTa. 3a3eMJICHUE
3JICKTPONIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymectBoBanus. [locrosunsiii Tok. Cuia

toka. Hanpsokenue. ConpotuBiieHne. 3akoH

Owma AJIg yJacCTKa Leun

56

[TocnenoBarenpHOE, TapaLuIeIBbHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOIHHUKOB.
JlaGopaTtopHast pabota «3yuenue
CMEIIAaHHOTO COeTMHEHHS PE3UCTOPOBY

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA.
3akon J[xoyns-Jlenma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa i1l TOJTHOM (3aMKHYTOH)
anekTpuyeckoit nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenne IJIC ncTouHMUKA TOKA U €0
BHYTPEHHET'0 COTPOTUBIICHUS

but6mmoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

DJEeKTPOHHAS TIPOBOMMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TeMIEepPaTypHl.
CBepxnpoBOAUMOCTb



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKkTpuuecKuil TOK B Bakyyme. CBolicTBa

60 1
3JICKTPOHHBIX ITyYKOB
ITonynpoBOOHUKH, NX COOCTBEHHAS U
61 I Hl\};gfﬂaﬁzrll oBOJMMOCTh. CBoO¥MCTBA p—N- 1 bubmorexa [JOK
P POBO ' P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DJIEKTPUUYECKHI TOK B PaCTBOpPax U
paciiaBax 3JIeKTPOIUTOB. bubnuotexa [JOK
62 1
DIEKTPOTUTHYECKAS TUCCOLIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIN3
DIIEKTPUYECKHI TOK B ra3ax.
. . bubnuotexa [JOK
63 CaMOCTOSTENbHBIN U HECAMOCTOSTEILHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DeKTpUYECKUE IIPUOOPEI U YCTPOUCTBA U
64 X II ;KTqucxoeI; I/nvf)eHeHZIe Ii'[ aBuJIa 1 bubmmorexa LOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
N bubmuorexa [JOK
65 O06006mmanmui ypok «IEeKTPOIUHAMUKA)» 1 httos://m.edsoo.ru/ff0c88be
KonTponbHnas pabora no teme
66 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnmnoreka [JOK
ANEKTPUYECKUI TOK. TOKM B pa3iIMyHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBHblit ypok. KonTponbHas pabota 1o 1 bu6mmoreka [{IOK
TeMme "DNeKTpoaIuHaMuKa" https://m.edsoo.ru/ff0c8c56
PesepBubIil ypok. O6001IaroNuil ypox mo but6mmoreka [IOK
68 1
TemaM 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tema ypoka Bcero Kontpoapueie | Ipakruueckue fl[:;‘?EHI/Iﬂ :)Ig[?a[;(():a:feﬂbﬂme
padoThI padoTshI
pecypchl
[TocTostHHBIC MAarHUTHI U UX

1 B3auMOJIecTBHE. MarHUTHOE IOJIE. 1 0 0 bu6nmorexa [HOK
Bekrop MaruuTHON MHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHOM UHYKLIUH
MarauTHoe 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 0 0 bubnuoreka [JOK
BzaumopeiicTBre NpoBOHUKOB C https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopatopHas pabota «3yuenue 1 0 1 bubnuoreka [JOK
MarHUTHOTO TOJIsI KATYIIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBEe MarHUTHOTO IIOJIS Ha
IPOBOAHMK ¢ TOKOM. Cnina Amnepa.

4 JlaGopaTtopHnast pabota 1 0 1 bubnuorexa [JOK
«HccnenoBanue neUcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleficTBHMEe MarHUTHOTO IOJIS HA

5 JBHKYILYIOCS 3apsDKCHHYIO YaCTHUILY. 1 0 0 bubnuoreka [IOK
Cuna Jlopennia. Pabota cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua
DneKkTpoMarHuTHas uHayKuus. [lotox

6 BEKTOpa MarHUTHOM MHIyKIwH. DJ[C 1 0 0

WHIYKIIUU. 3aKOH 3JIEKTPOMarHuTHOM



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

uHaykiuu Gapanes

JlaGopaTopHnas pabora
«HccnenoBanue siBICHUS
AIIEKTPOMATHUTHOU MHTYKITA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTH. SBIEHUE
camouHaykiuu. 9J1C caMOMHAYKIINH.
DHeprusi MAarHUTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHMuTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOIBUTaTEb,
YCKOPUTEIIHN IIEMEHTAPHBIX YACTHIL,
WHIYKINOHHAs I1eYb

10

Ob6o06maromuit ypok «MarautHoe
noJse. DIeKTPOMArHUTHAsE UHTYKIIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHnas pabora no teme
«MarHuTHoe 110J1€e.
3JI€KTpOMaFHI/ITHa$I I/IHI[}IKIII/H[»

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

12

CB0OOIHBIE MEXaHUYCSCKUE
konebanus. 'apmoHnyeckue
KoneOaHusl. YpaBHEHUE
TapMOHUYECKHUX KOJICOaHHIA.
IIpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabora
«Hccnenosanue 3aBUCUMOCTH
nepuoja MajiblX KoJebaHuii rpy3a Ha
HUTH OT JIJTUHBI HUTH U MacChl Tpy3a»

14

Koneb6arenbubiii KoHTYp. CBOOOAHBIC

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820



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

OJICKTPOMAardiuTHBIC KoJIeOaHMS B
nacaJIbHOM Koyie0aTeIbHOM KOHTYpC.
AmnHanorus MECXKAY MCXaHUYCCKUMU U
SJICKTPOMAariuTHBIMHA KOJICOQHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsSI SHEPTUH B UJCATHHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyxXaroMIUX
KoJieOaHusX. BbIHYXIeHHbIE
MEeXaHHYECKHE Koebanus. Pe3onanc.
BreiHyKIeHHBIC 3JIEKTPOMAarHUTHBIE
KoJieOaHus

bub6mnoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CUHYCOUJAIbHBIN
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JICUCTBYIOLIEE 3HAYEHNE CUIIBI TOKA U
HaIpsHKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoactso,
nepegaya u norpedieHue
JEKTPUYECKOMN dSHEPTUU

19

VYCTpoiCTBO M MPAKTHYECKOE
IIPUMEHEHHNE IEKTPUUECKOTO 3BOHKA,
reHepaTopa MEPEMEHHOTO TOKaA,
JIMHUU JIEKTpoIepeaay

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

20

DKOJIOTUYECKUE PUCKHU ITPU
IIPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnons3oBanus
3JIEKTPOIHEPTUHU B TOBCEIHEBHON
KHU3HU



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

MexaHHUEeCKUE BOJIHBI, YCIOBUS
pactpoctpanenus. [lepuon. Ckopocth

Bbub6morexa [JOK

21 pacnpoCTpaHEeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOJOIBHBIE BOJIHBI
99 3Byk. CKOpoCTb 3ByKa. ' poMKOCTH bubnmoreka [JOK
3ByKa. Boicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJIHBI, UX
23 cBoMcTBa U ckopocTh. [1lkana bubmorexa HOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJH
[IpuHMnIB paguocss3u U
24 TeyneBuieHus. Pa3BuTue cpeacts
cBsa3u. Paguonokanys
o5 KonTtponsnas padora «Konebanus u bubnuorexa LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpssMonuMHEHOE pacIpOoCTpaHEHUE
26 CBETa B OJTHOPOJHOM CpeIE. bubnuorexa [JOK
ToueyHsblii HICTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubamorexa LHOK
. https://m.edsoo.ru/ff0cd4e0
nU300pakeHHH B IIIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTpEeHHee oTpaxkeHue. [IpenenbHbIin bubnuoreka [IOK
YT'OJI TOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHHUS
29 JlaGopatopHas pabota «M3mepeHue bubnuoreka [IOK
MOKAa3aTeIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ffOcd67a
30 JIunzel. [loctpoeHune n3odpaxeHuii B bubmuorexa [JOK



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

nuH3e. Popmysia TOHKOM JIMH3BI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHnas pabora

31 «H ccmenoBanue CBOWCTB
U300payKeHH B IMH3AX»
Hucnepcus cBera. Ciio>XHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habiroienue nucriepcuu
CBETa»
33 WnTepdepennus ceera. Audpakius bubnuoreka [IOK
cBera. JIudpaknuonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyueckue npruOOpPbI U yCTPOUCTBA U
yCII0BHS UX O€30I1aCHOTO MPUMEHEHUS
I'paHu1Bl IPUMEHUMOCTH
36 KJIaCCUYECKOM MexaHuKH. [TocTynarsl bubnuoreka [JOK
CIICLIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEJIBHOCTH
OTHOCHTENBHOCTH OJHOBPEMEHHOCTH.
bu6mmoteka [IOK
37 3ame/yieHre BpEMEHH U COKpallleHue
https://m.edsoo.ru/ffOcfad2
JUTHBI
OHeprusi ¥ UMIYJIbC PEISITUBACTCKON
. bubmuorexa [JOK
38 gacTuIbl. CBSA3b MAaCChI C SHEPTUEH H
https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS MOKOS
Kontponbnas padora «OnTuka.
. bubmuoreka [JOK
39 OcHOBBI crielMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. Dopmyna [1nanka. DHeprus

Bbu6mmoreka [JOK

40
Y UMITYJIBC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE BuG 1OK
HOIHnoTEKA
41 .0 A.T.
pororpexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akousl horodddexra. YpaBHeHHE
42 3ﬁHIHT€§H3 nqs)[(p@omaq)qr))ema bubmmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» pororddexra
Hasnenue cBera. Onwite [1. H.
43 JlebGeneBa. XuMHUYECKOE NEHCTBUE bubmaorexa [IOK
' https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHu4eckue ycTpoucTBa u
MIPaKTUYECKOE TPUMEHEHHUE:
44
dboTorneMeHT, PoTOIATUHK,
coNTHeYHas OaTapesi, CBETOUO]T
45 Pemenne 3amay mo teme «JJIEMEHTHI bu6mmoreka [JOK
KBAHTOBOM ONTHKH) https://m.edsoo.ru/ff0d0302
Monens aroma TomcoHa. OnbBITE
46 Pesepdopna o paccesHuro o-gactu bubnmorexa [IOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHast MoAenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYHATR bopa https://m.edsoo.ru/ff0d0afa
W3nyuenne u nornoinenue GOTOHOB
48 o I/I}II'ITZ: exoJie aTOM;.-u co H(()l;o OBHSI bubnnorexa [IOK
p pexon . a P https://m.edsoo.ru/ff0d0Oafa
SHEPTHUH Ha Apyrou. Bumpl ciekTpon
BoaHoBEIe cBoiicTBa yacTuil. BoaHEBI
N bubmuotexa [JOK
49 ne bpoins. KopnyckynspHo-

BOJIHOBOU Jyann3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYXXICHHOC U3JIYUYCHUEC

50

OTkpbITHE PagOaKTUBHOCTH. OTBITHI
Pesepdopaa no onpeneneHuo cocrtaBa
PaauOaKTUBHOTO U3TYUECHUS

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

o1

CsoticTBa anbda-, 6era-, ramma-
u3JlydeHus. BiausHue
PaIMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacmar.
DJIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usiydenue

bub6mnoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

S nepuble peakuuu. AnepHbii
peaktop. [Ipo6iemsl, IEPCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI SIEPHOU
YHEPTEeTUKHU

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

54

DneMeHTapHbIe YacTullbl. OTKPBITHE
no3utpoHa. Meto el HaOIIOIeHUS U
pETUCTPALIMK JIEMEHTAPHBIX YACTHIL.
Kpyrasiii cton «@yH1aMeHTalIbHbIE
B3auMOAeUCTBUSA. ENMHCTBO
(bU3UYECKON KapTHHBI MHUPaY

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

55

Bun 38é3mH0r0 HeOa. Co3Be3aus,
HpKI/Ie 3Bé3)1])1, IIaHETHI, UX BUIUMOC
nBroxenue. ColIHEUHas cucreMa

56

Connue. ConHeyHasi akTUBHOCTb.
Hcrounuk sneprun ComHia u 3B€371



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
nocie0BaTenbHOCTU. BHyTpeHHee
cTpoenue 3B€311. COBpeMEHHbIE
IIPEJICTaBICHUS O IPOUCXOKICHUN U
sBotounu CosHIA U 3BE3]T

58

Muneunsiii [1yte — Hama ['anakTuxa.
[Tonoxenue u aBmxenue ConHua B
lNanmakruke. ['anaktuku. YE€pHeie
JBIPBI B SIAPAX TATAKTUK

59

Bceenennas. Pas0Oeranue rajakTHk.
Teopus bosbmoro B3peIBa.
PenukToBoO€ n3nydeHue.
MertaranakTuka

60

HepemeHHLIe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas pabora «dneMeHThI
ACTPOHOMHUU U aCTPOPHUIUKU»

62

Ob6o6maromuit ypok. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYCCKOM, COIMATLHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YelioBeKa

63

O6o6maromuit ypok. Posb u mecto
(bU3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MHUpa

64

O6o06matomuii ypok. Pois
buznueckoil Teopun B GOpMUPOBAHUHU
MIPEACTABICHHUH O PU3MUECKOU
KapTUHE MHUpa




O6o6maromuii ypok. Mecto
(bU3UYECKON KapTUHBI MUpa B 001IIEM

65 1
PSY COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABICHUMN O IPUPOJIE
66 Pe3epBHbIil ypok. MarHutHoe nosJe. 1
DNeKTpOMarHuTHast MHAYKIIHS
PesepBubliii ypok. Ontuka. OCHOBBI
67 CHelualIbHON TeOpuun 1
OTHOCHUTEIbHOCTH
Pesepnniit ypok. KBantoBas ¢usuka.
bub6mnoreka [IOK
68 DJIEMEHTHI aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. nmon
penaxiueit [TapdentreBoit H.A., Akiinoneproe o0miectBo «M3aaTenbeTBo
«ITpocsemieHue»

» ®usuka, 11 knacc/ Msxkumies I'.J1., byxosues b.b., Yapyrun B.M. nox
penakimueii [TapdpenTtreBoii H.A., AkiinonepHoe o0miecTBo «M31aTenbcTBO
«IIpocBemenue»
®dusuka, 11 knacc/ Kacbsinos B.A., O0111ecTBO ¢ OrpaHU4eHHOMN
OTBETCTBEHHOCTHIO «JJPODA»; AkimonepHoe obmiecTBo «M3marenscTBo

«IIpocsemenue»
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