MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo o0pa3oBanusi 1 Hayku Hukxeropoackoii odsiactu
Ynpasiaenue od0pa3zoBaHus, CIIOPTA M MOJIOACKHOM MOJUTHKH

AIMUHHUCTPAIIUH ToHIIAaeBCKOro MYHHMIMIIAJIBHOI'0 OKpyra

MOY Ommmunckasa COII

YTBEPX/JIEHO

JTUPEKTOP

Anexceena H.JI.
[Tpuka3 Ne82-o11 ot «08»
aBrycra 2024 r.

PABOYASI IPOTPAMMA
(ID 2198451)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

¢. OmmMunckoe 2024



MHNOACHUTEJIBHAA 3ATIMCKA

[Iporpamma mo ¢Qusmke 0a30BOr0 YpOBHS Ha YpOBHE CpEIHEro o0mero oobpa3zoBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW TmporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€ToMm
denepanbHOi pabouell MporpaMMbl BOCIHTAHHMS ¥ KOHICHIUM TNPENOJaBaHUA Y4eOHOTO
npenmera «®@usuka» B oOpa3zoBarenbHbIX opraHuzanusax —Poccuiickont  ®enepanuu,
peayin3yoUuMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

CopnepxaHue MporpaMMbl MO (U3MKE HAMpaBIe€HO Ha (OPMUPOBAHUE ECTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyuarouiuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoTBETCTBYET
tpeboBanusaM PI'OC COO k mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3ynpraTaM OOyueHus, a TaKK€ YYUThIBA€T HEOOXOAMMOCTh peali3allii MEXIPEIMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU y4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1I€IM U3ydeHUs (U3UKH Ha YPOBHE CpeJHEro oOiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (QHU3UKU: JIMYHOCTHBIE, MeTalpeMETHble, INpeAMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIAaHUPYEMbIE Ppe3yNlbTaThl OCBOCHHS Kypca (u3umku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
MpeIMETHBIEC PE3yabTaThl MO roJiaM O0yYEeHHUS;
coziepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus.

dusnka Kak Hayka 0 HanboJjee 00ImuUX 3aKOHaX MPUPOJIbI, BEICTYIAsA B KaU€CTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
IkonpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIUil [ €CTECTBEHHO-HAYUHBIX YUEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIeXkKaT B OCHOBE MPOIIECCOB U SBJICHUHN, N3y4aeMbIX
xuMueHr, Ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Mcmonb3oBaHue W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUN OMNpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYyYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHpOBaHKE €CTECTBEHHO-HAYYHO! KapTHHBI MUpPa 00y4aroImuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAYYHBIM METO/ MO3HAHUS TPU BHIMIOJHEHUH UMHU Y4eOHBIX UCCIIEIOBAH UA.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obmero oOpa3oBaHus MOJIOKEH Pl UICH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICpKUT MaTepuall U3 BCeX pa3zesioB (PM3MKHU, BKIIOUAET KaK BOIPOCHI KIACCHUECKOM, Tak U
COBpEMEHHOM (PU3UKH.

Hoes eenepanuszayuu. B cooTBETCTBUU ¢ HEW MaTepHal Kypca (Gpu3uku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. Eé peamm3anua npeAnojaract MUCIOJIb30BAHUC T'YMAHUTAPHOT'O
IHoTeHIuajia (I)H3H‘-ICCK01>1 HAYyKH, OCMBICJIICHHUEC CBA3U pPa3BUTHUSA (I)I/ISI/IKI/I C pa3sBUTUEM O6IJ_I€CTBa,
a TaKKC ¢ MUPOBO33PCHUCCKMMHU, HPABCTBCHHBIMH U 5KOJIOTHYCCKUMU Hp06J'ICMaMI/I.



Hoes npuknaonou nanpaenrennocmu. Kypc Gu3uku npeamnonaraetT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX ITPUIIOKEHUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs IOCPEACTBOM BBEJICHHS DJJIEMEHTOB COJEpPIKaHHUA,
MOCBSIIEHHBIX 3KOJOTHYECKUM MpPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pPa3BUTHEM
TEXHUKHU ¥ TEXHOJIOTHH, a TaKXkKe 00CYXKIeHHS MPOOIIEM PAallMOHAIBHOTO MPUPOJIOTIOIE30BAHUS U
9KOJIOTMYECKOH 0€30M1aCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMH Kypca (DM3MKH HAa YPOBHE CpeIHEro oOmero oOpa3oBaHHS
ABIISIIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE MOCTPOCHHS
¢busnueckoil Teopud, poyin (YHIAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
NpEACTAaBJICHUAX O IMPUPOAC, I'paHUIaX MPUMCHHUMOCTHU TCOprI, IS OIMMCAaHUsA €CTECTBCHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBINA TOJX0 B Kypce (PU3HKHU peanu3yeTcsl MPexkae BCEro 3a CYET
OpraHM3alK 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(U3UKM — 3TO MCMOJIb30BAaHUE CHUCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
abOpaTOPHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke oOBeAMHEHBI B OONIUMN CIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BrineneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MMPOBOAMMEBIX IJId KOHTPOJIA M OLCHKHU, OCYHICCTBIIACTCA YYaCTHHKaMH O6pa3OBaTeJ'IBHOFO
rpolecca UCXo/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaObuHeTa gusuku. [Ipu 3Tom
obOecrieunBaeTcs OBJIaJiIeHHE OOy4JalONIMMUCS YMEHHMSIMH TPOBOAUTH KOCBEHHbBIE H3MEpEHUS,
HCCJI€e10BaHUA 3aBHCHUMOCTEMN q)HSquCKI/IX BCIIMYHMH W IOCTAHOBKY OIIBITOB IIO ITPOBEPKE
MPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHuE yhensercs pelieHuI0 pacyETHBIX M KaueCTBEHHBIX 3aaay. [Ipu stom
JUIA pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJAEIBIO,
MO3BOJISIIOIINE TPUMEHSATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelna
Kypca, TaK U UHTErpupys 3HaHUs U3 pPa3HbIX pa3aeioB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS 3a/laHusl Ha OOBSICHEHHWE NPOTeKaHWs (QUIUYECKUX SBJICHUM W TIPOIECCOB B
OKpY)Karolllel >KU3HH, TpeOyrouue BblOOpa (u3nueckoi MoJenu Ijs CUTyalluu IpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusmu PI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
obecrieueHnI0 ydyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOmiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBHSIX MPEIMETHOro kaOuHeTa (U3WKU WIH B
YCIOBUSX WHTEIPUPOBAHHOTO KabWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO LUKIa. B xabunere
(bu3HMKKN 10KHO OBITH HE0OX0aUMOE T1ab0opaTopHOEe 000PYIOBAHKE ISl BHIIOTHEHUS YKa3aHHbBIX
B ImporpaMMe Mo (GU3MKE YYECHHYECKHX TMPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JleMoHCTpaloHHOe 00opynoBaHue (opMupyeTcss B COOTBETCTBUM C TNPHUHIUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHeynBaeT MOCTAHOBKY MEPEUUCIEHHBIX B MPOrpamMMe 10
¢u3nKe KIIOUEBBIX JAEMOHCTpAalMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
SMIMUPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHHH.

JIaGopaTtopHoe 00OpyAOBaHUE Il YUEHHUECKUX MPAKTUYECKUX PaboT (opmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI JIabOpaTOpHOro OOOpYIOBAHHS JIOJIKHBI OBITH
MOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHI.



OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SBISIOTCS:

dbopmMupoBaHHE HMHTEpeca W CTPeMJICHHsS OOy4aromMXcs K HAaydHOMY H3YYEHHIO IPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE TIO3HAHHS U (POPMUPOBAHUE MCCIIEAOBATEIHCKOTO
OTHOIIEHHS K OKPYKAIOIINAM SIBJICHUSM;

(dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3YUeHHs] OCHOB CTPOCHHUS MAaTEepPHUU
1 GyHIaMEHTAIBHBIX 3aKOHOB (PHU3HKH;

dbopmupoBaHre yMEHHH OOBSICHATH SIBICHUS C WCIOJB30BaHUEM (PHU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIIbCTB;

(bopMuUpOBaHHE TIPEACTABICHUN O PO (U3UKU Ui PA3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJIOTHH.

JlocTiokeHre JTUX IIeJiel o0ecreunBaeTCsl pelIeHHuEM CIEAYIOINUX 3a7ad B IPOIecce
M3y4YeHUs Kypca (U3HKH HAa YPOBHE CPEHETO OOIIEero 00pa3oBaHus:

MpUOOpETEeHNE CUCTEMBI 3HAHUN 00 00IMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSIX,
BKJIIOUAsi MEXaHUKY, MOJIEKYJISpPHYIO (U3HKY, JIIEKTPOJAWHAMUKY, KBAHTOBYIO (GU3HMKY U
AIIEMEHTHI aCTPOPU3UKY;

¢dbopMHpoBaHHE YMEHHIl NPUMEHSATbh TEOPETUYECKHE 3HaHUS Uil OOBSCHEHHS (U3NYECKUX
SIBIIGHUN B IPUPOJIE U JUTSl IPUHATHUS MPAKTUYECKUX PEIIEHUH B IOBCEIHEBHOM KU3HU;
OCBOEHHE CIIOCOOOB PELICHUS PA3JIMYHBIX 3374 C SIBHO 3aJJaHHOHN (U3MYECKO MOJIENbI0, 3a/1ad,
MOJIPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3/1aHUE (PU3MYECKOM MOJAEIH, aJeKBATHOM YCIOBUAM
3aJauy;

[IOHMMaHUe (U3UYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS HAa OKPYXKAIOILYIO CPENy;

OBJIAZICHUE METOJAMHM CAMOCTOSITEJIbHOIO IUIAHMPOBAHUSA M NPOBEAEHUS  (PU3NUECKUX
SKCIIEPUMEHTOB, aHAIM3a W MHTEpIpeTaluuy HWHPOpMaluU, ONPEAETICHUs JOCTOBEPHOCTU
MOJIy4EHHOTO pe3yibTara;

CO3/laHME YCIOBUH M pa3sBUTHS YMEHHMM IPOEKTHO-HCCIIEA0BATENbCKOM, TBOPUYECKOM
NeATeNbHOCTH.

Ha m3yuenue ¢usukm (6a30BBI ypOBEHb) Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUs
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMMe 1o (u3uke nepedeHb 1ab0paTOPHBIX U MPAKTUYECKUX padboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEIb JE€JaeT BBIOOp MpOBeAeHHUS Tab0OpaTOpHBIX paboT U
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.



COJAEPKAHUE OBYYEHUA

10 KJIACC
Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS

®uszuka — Hayka o mnpuponae. Hayunele MeTonpl NO3HaHUSA OKpyXkKarwomero wmupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKeE.

MonenupoBanue pu3nyecKux sBiIeHUN U mpoueccoB. Hayunble runotessl. @u3nyeckue 3aKOHbI
U Teopuu. ['paHUIIBI IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHINIT COOTBETCTBUSI.

Pors m mecro ¢usuku B (GOpMUPOBAHHMM COBPEMEHHON Hay4yHOW KapTUHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Ananorosrsie U HI/I(l)pOBI)Ie HN3MEPUTCIILHBIC HpH60pBI, KOMIIBIOTCPHEBIC JATUNKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannyeckoe aBuxeHre. OTHOCHUTENBHOCTh MEXaHM4eCKoro ABMKeHHsA. Cuctema oTcyéTa.
Tpaektopusi.

[lepememienue, CKOpOCTh (CpemHsisi CKOpPOCTh, MI'HOBEHHAs CKOpPOCTb) U  YCKOpEHHUE

MaTepI/IaJIBHOﬁ TOYKH, X IMPOCKIOHUHU HAa OCH CUCTCMblI KOOpJAWHAT. Crnoxenue nepeMemeHI/Iﬁ u
CJIOKCHHC CKOpOCTCﬁ.

PaBHOMepHOE U pPAaBHOYCKOPEHHOE MpsMOJMHEWHOE [BUXeHHe. ['paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUs, IIYTH U MEepEMEIICHNUS MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoOe majienre. Y CKOpeHUe CBOOOTHOTO TaICHHMS.
KpuBonuneiinoe nsuxenue. J[BMkeHHE MaTepUAbHON TOYKH MO OKPYKHOCTU C MOCTOSIHHOM
[0 MOJYII0 CKOPOCThbIO. YTJIOBas CKOPOCTh, JIMHEWHas cKopocTh. llepmonm u wyactora

oOpartenus. LleHTpocTpeMuTENbHOE YCKOPEHUE.

Texanueckue yCTpOﬁCTBa U TPAKTUYICCKOC NPHUMCHCHUC: CIIUAOMCTP, ABHIKXCHUC CHAPAIOB,
OCIMHBIC U peMéHHLIe nepeaayu.

Jlemoncmpayuu
Mogenp cuctemMbl OTCUETA, MILTIOCTPALMS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeoOpazoBanue IBUKEHHI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

Ilagenue Ten B BO3YyX€ U B pa3spCKCHHOM IIPOCTPAHCTBC.



Habmroienue ABMKEHUS Tea, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPH30HTAIBHO.
N3mepenune yckopeHusi CBOOOHOTO MaJACHUsI.

HamnpaBiieHne CKOpOCTH MPH IBHKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHne HepaBHOMEPHOTO JBUKCHHS C IIEJIBIO OMPEICIICHUSI MTHOBEHHON CKOPOCTH.

I/ICCJIGI[OBaHI/Ie COOTHOILICHUA MCKAY IIYTAMH, HpOﬁILGHHBIMH TCJIIOM 3a MOCJICIA0BATCIIBHBIC

paBHbBIE MPOMEXKYTKH BPEMEHHM INPU PABHOYCKOPEHHOM JABMKEHUU C HAYaJbHON CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune nBUKEHN ApUKa B BA3KOU KHUJIKOCTH.
N3yuenue nBuxeHus teaa, OpOIIeHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['amunes. IlepBeiii 3axkoH HproroHa. MHEpumanmbHbIE CHUCTEMBI
OTCYETA.

Macca tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoit 3akon HeloToHa 1711 MatepualibHOM
Touku. TpeTuit 3aKkoH HproTOHA [71s1 MaTepUaIbHBIX TOYEK.

3akoH BceMUpHOro TaroteHus. Cuna Tsokectd. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Bunbl tpenust (mokos, cKoibxeHus, kadeHus1). Cuia tpenus. Cyxoe Tpenme. Cuna

TPEHHs CKOJIbXKEHUs U cuia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTUBICHUS MPU
JBUKEHHUH TeJa B )KUIAKOCTU WJIH rase.

HOCTyrIaTeJ'IBHOG H BpalllaTCJIbHOC IBUKCHHEC a0COII0OTHO TBépI[Ol"O TCIa.

MoOMEHT cujibl OTHOCHUTEJIBbHO OCH BpaliCHuA. IInedyo cunwl. YcnoBus PaBHOBCCHA TBép,I[Ol"O
TCIa.

Texuuueckue YCTPOﬁCTBa H  IIPAKTHYCCKOC IIPUMCHCHHC: IMOAIIHUIIHUKHW, JABHWIKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nHepLUU.

CpaBHeHHE Macc B3aMMOJIEHCTBYIOLIUX TE.
Bropoi1 3akoH HeroTona.

N3mepenue cui.



CrnosxeHue cuil.

3aBHCHUMOCTB CHJIBI YIPYTOCTH OT AepopmMariuu.

Hesecomocts. Bec Teina npu yCKOPEHHOM NOJABEME U NAJICHUH.
CpaBHEHHUE CHUJI TPEHUS TIOKOSI, KAUEHHSI U CKOJIBKECHUSI.
YcnoBus paBHOBecHs TBEPAOTO Tena. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
N3yuenue nsuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIKNX B MIPYKUHE W PE3UHOBOM O Opasiie,
OT uXx Aedopmariuu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

WNmnynsc MaTepuaabHOM TOYKM (Tesa), CUCTEMbl MaTepuajbHBbIX TouyeK. VMIynabC cuiibl U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAHEHMs UMITYJIbCca. PeakTHBHOE IBUKEHHUE.

PaboTa crnbsl. MOIIHOCTE CHJIBI.
Kunerndeckast sHEprusi MaTepuaibHON TOUkH. Teopema 00 M3BMEHEHNH KHHETHYECKON YHEPTUH.

[ToTentmaneHas sHeprus. lloTeHnumanbHas sHeprus ynpyro AeGOpPMUPOBAHHOUN MPYKUHBI.
[ToTenumanpHas 3Heprus Teia BOJIM3U MOBEPXHOCTH 3eMIIH.

HOTCHI_[I/IaJ'IBHI)Ie N HCINOTCHLHUAJIBHBIC CHIIBI. CBi13b pa6OTI)I HCIMOTCHIHUAJIBHBIX CHII C
H3MCEHECHHEM MEXaHHYSCKOM OHEPIUU CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHH4YeCKOM OHCPIruu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOWCTBa M IPAKTHYECKOE IIPUMEHEHHE: BOIOMET, KOIEp, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

H3y‘ICHI/IC a0COJIIOTHO HEYIIPYToro yJapa ¢ IOMOIIbIO JBYX OJAUHAKOBBIX HUTSIHBIX MAATHHUKOB.



HccnenoBanue cBs3u pabOThl CUJIbI C U3MEHEHHUEM MEXAaHMYECKOM 3HEPIUM Tejla Ha MpUMEpe
PacTsLKEHUS pE3UHOBOIO KIYTa.

Pa3nen 3. MoaekysipHasi puznka u TepMoIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIO)KEHHUSI MOJICKYJISIPHO-KMHETUYECKONW TEOPUU M MX OIBITHOE OOOCHOBAaHHE.
bpoynoBckoe mgBwxkenue. Jduddys3us. Xapaktep ABMKEHHS ¢ B3aUMOJICHCTBUSI YaCTHIL
BemiecTBa. MoJIeTl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3ITUX Mojenerd. Macca u pasmepsl Mosekyn. KonudecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ namepenue. llkana remneparyp Llenbcus.

Mogens wuaeanbHOro raza. OCHOBHOE YypaBHEHHE MOJIEKYISIPHO-KHHETUUECKOW TEOPHH
UJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KHUHETHYECKOW SHEPTHH
TEeIUIOBOrO JABWKEHHWS dvactui rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. | paduueckoe MmpeacTaBiIeHHe H30TPOIIECCOB: U30TEPMa,
M30X0pa, u3obapa.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JIOKa3bIBalONIME JUCKPETHOE CTPOCHHE  BeElecTBa, (Qororpaduu  MOJEKYI
OpraHMYECKUX COCAMHEHUN.

OmnbrTel 10 AU GY3UN KUTKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKCHHSI.

Mopgaens onbiTa [lTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMOICUCTBUSI.
Mogenb, WUTIOCTpUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OMBIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UICATBHOTO I'a3a, H30MPOLECCHI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OHpeI[eJ'IeHI/IC MacCChbl BO3yXa B KJIaCCHOM KOMHATE€ Ha OCHOBE H3MepeHHfI 00BEMa KOMHAaThI,
AABJICHUSA U TEMIICPATYPBI BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MCKAY IMapaMCTpaMU COCTOSAHUA pA3pCKCHHOTO ra3a.

Tema 2. Ocnoevt mepmoounamuxu



TepmonuHaMmuueckass cucreMa. BHYTpeHHSS OSHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
ciocoObl e€ m3mMeHenus. KoiamuecTBo TemnoTel U paboTa. BHyTpeHHSS SHEprus 0JHOATOMHOTO
HJICAIBHOTO Ta3a. Bupl Temonepenayu: TEIONPOBOAHOCTb, KOHBEKIMS, U3IIydeHUe. Y JelIbHAast
TEIUIOEMKOCTB BelecTBa. KomMuecTBo TEIIOThI IPU TEIUIONEpe1aye.

[Tonartue 06 agmabatnom mporecce. [lepBriit 3akoH TepMmoauHaMuku. [IpumeHneHnue mnepBoro
3aKOHA TEPMOJMHAMHUKH K U3omporieccaM. I padudeckast HHTepIpeTaus padboThl rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTuMOCTh TPOLIECCOB B IPUPOJIE.
TemoBbie Mamunbl. [IpuHLKIB IeHCTBUS TeIUIOBBIX MamMH. [IpeoOpa3oBaHus sHepruu B
TEIUIOBbIX MamuHax. Koagdumnuent noneznoro aeiictsus teroBoil Mammubl. [ukn Kapho u

ero K03 QUIMEHT MM0JIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMBbI TEIIOIHEPTE€TUKH.

TexHnueckue ycTpolcTBa M INPAKTHYECKOE NPHUMEHEHME: JBUTATEb BHYTPEHHETO CrOpPaHWs,
OBITOBOW XOJIOUJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEH SHEPTHH Tejia TPU COBEPIIIEHUU PaOOTHI: BBIJIET MPOOKHU M3 OyTHUIKH
oj JeMCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue 3>(Qupa B JATYHHOU TpyOke NyTéM TpeHus
(BUIIEOIEMOHCTpAITHS).

N3menenne BHyTpeHHEH sHepruu (TeMIepaTypbl) Teja Mpu Terionepeaaye.

OnpIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3Mepenne yaenbHOM TeI0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Dazoevie nepexoovt

[TapoobOpa3zoBanue u konaeHcauus. Vcnmapenue u kumneHue. AOCONIOTHAs U OTHOCHUTENIbHAS
BIIQXKHOCTh BO31yxa. HacklmeHHbIil map. YiaenbHas TeuioTa mapooOpa3oBaHHs. 3aBUCHMOCTD
TEeMIIepaTyphbl KUTICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrammumyeckne u amopdHbie Tena. AHHU30TPONUS CBOWCTB KPHUCTAJUIOB.
Kunkue xpucramnel. CoBpeMeHHbIE MarepHuanbl. [lnaBneHume u Kpuctaiuzanus. Y aeabHas
TeruioTa riasnenus. Cyonumanus.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckre YCTpPOIICTBA M TNPAKTUYECKOE TMPUMEHEHHE: TUTPOMETP M  ICUXPOMETP,
KaJIOPUMETP, TEXHOJOTMM TOJYYEHHMs] COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE
HaHOMAaTepHUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CsoiicTBa HACBhINICHHBIX ITapOB.



Kurenue nmpy MOHM>KEHHOM JIaBIICHUH.

CriocoObl M3MEpEHUs BIAKHOCTH.

Habnronenue HarpeBaHus v IUIaBJICHUS KPUCTAUTMUECKOTO BEIIECTBA.
JleMOHCTpaius KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HBMepeHI/Ie OTHOCHTCIBHOM BIAXKHOCTH BO3ayXxa.

Pazjen 4. DiaekrpoamHnamMuka
Tema 1. Dnekmpocmamuka

OnekTpu3anus Tesl. DIEKTpUYeCKUd 3apsAn. JBa BHIa sieKTpuueckux 3apsnaoB. [IpoBogHuKH,
JTUBJIEKTPUKHU U TOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPHUUECKOI0 3apsa.

B3aumopericteue 3apanoB. 3akoH Kymona. TodeuHbId 3EKTPUYECKUN 3apsij. DJIEKTPUUECKOE
nosie. Hanpsox€HHOCTD MeKTprueckoro nojs. [IpuHIun cynepno3unuu 3J1eKTpUYECKUX MOJIEH.

JIuHUY HanpsHKEHHOCTH JEKTPUYECKOTO TOJIS.

Pabota cun snexkrpocrarrdeckoro mosst. [lotenmman. Pasnocts norennuanos. [IpoBoaHuky u
JUDJICKTPUKH B JICKTPOCTATHYECKOM ToJIe. J(uanekTpudeckas mpoHUIIaeMOCTb.

OnextpoéMkocTs. KonpaeHcaTop. DJeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEprus
3apsHKEHHOTO KOHEHCATOPA.

TexHuueckre yCTpOCTBA W NPAKTUYECKOE NPUMEHEHHUE: JJIEKTPOCKOMN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allliTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHIEHCATOP, KOMHUPOBAJIBHBIM
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu
VYCeTpoiCTBO U IPUHLMIT JEHCTBUSA 3IEKTPOMETPA.

B3aumoelicTBre Ha3IEKTPU30BAHHBIX TEJl.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOAHMKY B 31EKTPOCTATUUECKOM MOJIE.

DneKTpocTaTU4ecKas 3aluTa.

I[I/IBJ'ICKTpI/IKI/I B JJICKTPOCTATUYCCKOM IIOJIC.

3aBHCHMOCTh BHCKTPOéMKOCTI/I IJIOCKOTO KOHACHCATOpa OT IJIOMAaAr IUIACTUH, PAaCCTOSHUSA
MCXKIY HUMHU U I[HBHCKTpH‘lCCKOﬁ IMPOHUTTACMOCTH.



OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwiit Inekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHUSA AJIEKTpUUYECKOTO ToKa. Mcrounuku Ttoka. Cuia
ToKa. IIoCTOIHHBIN TOK.

Hamnpspkenue. 3akon Oma 1 ydacTka 1emn.

DNeKTpUYEeCKOe COINMpPOTUBJIEHHE. YIEIbHOE CONMpOTHUBIEHUE BeulecTBa. [locnenoBarenbHoe,
napajuiesIbHOE, CMEIIaHHOE COEMHEHHNE TPOBOHHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPUYECKOTO TOKa.

DNEKTPOBMKYIINAsl CHJIA W BHYTPEHHEE COINPOTHUBIICHHE HCTOYHHKA TOKa. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) d7eKTprueckoi nenu. KopoTkoe 3aMpIkaHueE.

DNEeKTpOHHAas NPOBOJUMOCTb TBEPIABIX METAJUIOB. 3aBUCUMOCTbH COINPOTHUBIIEHHUS METAIIIOB OT
Temmneparypsl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonympoBoaarku. CoOCTBEHHAsI M IPUMECHAS TPOBOIUMOCTH TTOJTYIPOBOIHUKOB. CBOMCTBA P—
n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

BHGKTpI/ILIeCKI/Iﬁ TOK B paCTBOpax M paciiiaBax 3JICKTPOJJIHUTOB. 9J'IeKTpOJ'II/ITI/I‘IeCKaH
JUuCcoluanus. :‘)J'ICKTPOJ'II/I?).

DJIeKTpUYEeCKHil TOK B razax. CaMOCTOATENIbHBIA W HECAMOCTOSTENbHBIA pa3pan. MoJiHusl.
IIma3zma.

TexHnueckre yCTpOWCTBAa M IMPAKTHUYECKOE NPUMEHEHHUE: aMIEpPMETP, BOJBTMETP, PEOCTar,
HWCTOYHUKHA TOKA, SJEKTPOHArpeBaTelibHble NPHUOOPHI, 3JIEKTPOOCBETUTEIBHBIC MPHUOOPHI,
TEPMOMETpP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPHI U  (POTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIN IMOJ, TalbBaHUKA.

Jlemoncmpayuu

I/ISMepeHI/IC CHJIBI TOKA U HAIIPSAKCHUA.

3aBHCHMOCTh COIIPOTUBJICHUA  HNUWIMHAPUYCCKHUX TPOBOJHUKOB OT JJIMHBI, IIJIOIAAA
MOMEPCHYHOTO CCUYCHUA U MaTCpHUaJIa.

CwmemranHoe COCAMHCHHUC TPOBOJHUKOB.

HpHMOC HU3MCPCHUC 3JICI(TpOI[BPI)Ky’LHCI71 CHIJIBI. KOpOTKOe 3aMbIKaHHUEC TaJIbBAHHYCCKOI'O
OJICMCHTA U OICHKA BHYTPCHHCTO COIIPOTUBJICHUS.



3aBUCUMOCTb COIIPOTHUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB DJIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IPOBOAUMOCTb BO3AYXa.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomol

N3yuenne cMEmaHHOTrO COEAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABUKYIIEH CHJIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COIPOTUBIICHHUSL.
HabGnronenue anexkrponusa.

Me:xnpeameTHble CBSI3U

W3yuenne kypca ¢usuku O6a3zoBoro ypoBHsS B 10 Kkiacce oOCyIIeCTBISETCS € Y4YETOM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Meswcnpeomemuvie nonsmus, CBSI3aHHbIE C U3yYEHUEM METOJO0B HAYYHOTO TO3HAHUS: SBIICHUE,
Hay4dHbIH (akT, TUMOTE3a, PU3NUecKas BEIMYMHA, 3aKOH, TEOPHs, HAOII0IeHNEe, SKCTICPUMEHT,
MOJIETUPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHue CUCTeMbl ypaBHEHHH, uHelHas QyHKius, napadoia, runepdoia, ux
rpaduky M CBOMCTBA, TPUTOHOMETpHUUECKHE (DYHKIUU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbl M UX MNPOEKUHWH Ha OCH KOOpAMHAT,
CII0KEHHE BEKTOPOB.

buonocus: Mexannueckoe JABMKEHUE B KUBOU Mpupoae, AMPPy3usi, 0CMOC, TEIIIOOOMEH KUBBIX
OpraHu3MoOB (BHJbI TEIIONEpeauu, TEIUIOBOE PABHOBECHUE), JICKTPUUYECKUE SBIICHUS B JKUBOI
IpHUpoJIE.

Xumus: AUCKPCTHOEC CTPOCHHUE BCUICCTBA, CTPOCHUC aATOMOB U MOJICKYJI, MOJIb BCIICCTBA,
MOJIIpHad Macca, TCIIJIOBBIC CBOIMCTBa TBépI[LIX TCII, JKUJIKOCTEN U ra3oB, OSJICKTPHYCCKHUC
CBOICTBa MCTAJUIOB, SJICKTPOIHUTHUYCCKAA JUCCOLHAINA, I'aJIbBAHUKA.

l'eoepaghus: BIaXXHOCTH BO3/AyXa, BETPhI, OapoMeTp, TEPMOMETD.

Texnonoeus: peoOpazoBaHUe JBIKEHUI C HCHOJIb30BAHMEM MEXAaHHU3MOB, Y4ET TpEHHUS B
TEXHUKE, MOJIINIHUKH, HCHOJIb30BAaHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHUKE (pakeTa,
BOJAOMET W JIpyrue), JBUTaTeNb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOH
XOJIOIMJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJIy4E€HUSI COBPEMEHHBIX MAaT€pHaAJIOB, B TOM YHUCIIE
HAaHOMATEepUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3aIluTa,  3a3€MJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM NpHUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TIPUOOPHI, TaJIbBAHHUKA.



11 KJIACC

Pazjen 4. DiekTpoamnamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHpIE MarHuThL. B3anMojelcTBHE MOCTOSIHHBIX MarHUToB. MarHutHoe moJsie. Bekrop
MarHuTHOM HMHAYKUMH. [IpuHIMD cynepnosuumMyM MarHUTHBIX Iojed. JIuHMM MarHUTHOM
uHaykiuy. KapTrHa nTuHU MarHUTHOM MHIYKIIUU TIOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTHoe TOJIe TMPOBOJHHMKA C TOKOM. KapTuHa IMHMA WHAYKIHMH MarHUTHOTO TIOJIA
JUIMHHOTO TIPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.

OmneiT Opcrena. BzaumoaeiicTBre MPOBOHUKOB C TOKOM.

Cuna Amrniepa, €€ MOYJb U HalpaBJICHUE.

Cuna Jlopenua, e€ Monynb W HampaBjeHue. JIBMkeHHe 3apsHKEHHOW YacTUIBI B OJTHOPOJIHOM
MarHutHoM noJie. Pabota cuner Jlopena.

SBneHue  SNEKTPOMArHUTHOM  WMHAYKIUHU. [IoTOK  BeKTOpa  MarHUTHOM  MHAYKIHH.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTpoMarHuTHON nHaykunu dapanes.

BuxpeBoe »snexTpuueckoe 1mosie. OJEKTPOABIKYILAs CHJIA MHIYKIHUH B TPOBOJHHUKE,
JBUKYIIEMCS TIOCTYNATENIbHO B OJTHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.
NuaykTuBHOCTD. SIBIEHNE CAMOMHAYKIIUHU. DJIEKTPOABIKYIIAS CHJIa CAMOUHIYKIUH.
DHeprus MarHUTHOTO TOJISt KATYLIKU C TOKOM.

BHGKTpOMaFHI/ITHOG IIoJIC.

Texuuueckue YCTPOﬁCTBa u IMPAaKTHYCCKOC IMPUMCHCHUC: IIOCTOSAHHBIC MarHurThl,
QJICKTPOMATrHUTHI, SJICKTPOABUI'ATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUL], MHAYKIIUOHHAA I1CYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE DIIEKTPOHHOTO IIy4Ka MAarHUTHBIM IIOJIEM.
JIMHUYM MHIYKIMA MarHUTHOTO TOJIS.
B3aumoneiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.



SIBneHue MIEKTPOMArHUTHOM UHAYKIIUH.
IIpaBuiio Jlenna.

3aBUCHMOCTh I-)JICKTpOIIBI/I)KYH_[ef/’I CHJIbl HMHAYKIIHUU OT CKOPOCTHU HU3MCHCHHA MArHuTHOI'O
IIOTOKAa.

SIBneHMe CaMOWHTYKITHH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3ydeHre MarHUTHOTO TIOJIST KATYIITKA C TOKOM.

HccnenoBanue neHCTBUS IOCTOSTHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBIICHUS 2JI€KTPOMAarHUTHOW MHTYKIUH.

Pa3nen 5. Koje6anus 1 BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomazHummHvle Koae0anus

KonebarenpHas cuctema. CBoOOHBIE MeXaHWYECKHE KoyieOaHus. ["apMoHHUeckue KoieOaHus.
[Tepuon, ywactora, ammmtyna u ¢daza xonebanuid. [IpyKWHHBIH MasTHHK. MartemMaTUYeCKHUMA
MasTHUK. YpaBHCHHE FapMOHHUYECKHX Kosiebanuii. [IpeBpaiienne sHeprun nmpu rapMOHUYECKHUX
KOJICOaHMIX.

Konebarenbubiit  koHTyp. CBOOOAHBIE 3JNEKTPOMArHUTHBIE KoJieOaHHS B  UACaIbHOM
KoJeOaTebHOM KOHType. AHAJOTUsS MEXIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS! SHEPTUU B UACATHLHOM KOJeOaTelIbHOM
KOHTYpe.

HpeI[CTaBJ'IeHI/IC 0 3artyxaromux KOJICOaHHIX. BBIHY)K,HGHHHG MeXaHUYEeCKHe KoJIeOaHHUs.
Pe3onanc. BBIHY)KIICHHBIG QJICKTPOMAIrHUTHBIC KoJieOaHus.

HepeMeHHHﬁ TOK. CI/IHYCOI/I,I[aJ'IBHHﬁ HepeMeHHLIfI TOK. MOIIHOCTh MNEPEMCHHOI'0 TOKaA.
AMHJ'II/ITyI[HOC u HeﬁCTBYIOIHee 3HAYCHHC CUJIbl TOKA U HAIIPSIKCHHA.

Tpanchopmarop. I[IpousBojacTBo, mepepaya U HOTPEOICHUE DIEKTPUUECKONW DHEPrHH.
DKOJIOTMYECKME PHUCKU TP MNPOU3BOACTBE 3ieKTpodHepruu. KynbTypa wHcnosib3oBaHus

QJICKTPOOHEPTUU B MMOBCEIHEBHOM JKU3HH.

Texanueckue yCTpOﬁCTBa U TPAKTUYCCKOC IMPUMCHCHUC!: SHCKTpI/I‘{eCKI/Iﬁ 3BOHOK, T'CHCPATOP
MEPpEMEHHOTO TOKA, JIMHUH JJICKTPOIICpEaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJeOaTenbHOW CHCTEMBI (TIPYKUHHBIM WM MaTeMaTHYeCKUN
MasiTHUK).



Habmonenue 3aTyxaromux KojaeOaHui.
HccnenoBanue cBOMCTB BRIHYKICHHBIX KOJICOAHUHA.
Habmonenue pe3onanca.

CB00OIHBIE AEKTPOMArHUTHBIE KOJICOAHMS.

OcmwnorpaMmsl — (3aBUCUMOCTH ~ CHJIBI  TOKa WM HANpsDKEHHUS  OT  BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pesonanc mnpu mnocienoBaTEIbHOM COEAVMHEHUM PE3UCTOPA, KATYIIKH HWHIAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb TMHUY 3JIEKTpoIepelauH.
Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

HccnenoBanue 3aBUCUMOCTH NEpUOAA MallbIX KojeOaHUM rpy3a Ha HUTHU OT JJIMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanne NepeMEHHOTO TOKa B LIENH M3 MOCIENOBATENBHO COEAMHEHHBIX KOHJEHCATOPA,
KaTYIIKW U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHvle 60IHb

MexaHndeckre BOJIHBI, ycloBHUsl pacnpocTpaHeHusa. [lepuon. CkopocTh pacnpoCTpaHEHHUS U

uinHa BosHbl. [lomepeunble ¥ mponosibHble BOJHBL. MHTepdepenuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. ['pomMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
DNEeKTPOMarHUTHBIE BOJHBL. YCIOBUS M3IY4YE€HUS JJIEKTPOMArHUTHBIX BOJH. B3anmHuas

opueHTanus BekTopoB E, B, V B anexkrpomarnutHOi BonHe. CBOHCTBa 3JIEKTPOMArHUTHBIX

BOJIH: OTpaX€HHUE, IMpeioMIIeHHue, Noispusanus, audpakius, uHrepdpepenuus. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 3meKTpOMarHUTHBIX BOJIH. [IpMeHeHne 3IeKTpOMarHuTHBIX BOJH B TEXHUKE U OBITY.
[TpuHIHUIIBI pPaIMOCBS3U U TEJICBUACHU. Paaromokarusi.
DIEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IIPUMEHEHUE: MY3BbIKAJbHbIE HWHCTPYMEHTHI,
YIBTPa3ByKOBAsl JUArHOCTUKA B TEXHMKE U MEIWILIMHE, pajgap, PaauONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu
OO6pazoBaHue U pacIpoOCTPaHEHNE TIOTIEPEYHBIX U MPOA0THHBIX BOJH.

KOJ'IC6J'IIOH_ICCC$I TCJIO KaK UCTOYHUK 3BYKaA.



HaGnronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habmonenue naTepdepeHnu U Jupakini MEXaHHIYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

HaGmoienue cBsi3u TPOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUTUTYIOW U 9aCTOTON KOJICOAHHIA.

HccnenoBanue CBOWCTB 2JEKTPOMArHUTHBIX BOJIH: OTpPa)KEHUE, NMPEIOMIICHUE, MOJApPU3aLus,
madpaxys, nHTepdEpeHIus.

Tema 3. Onmurka

I'eomerpuueckas ontuka. [IpssMmonHENHOE pacIpOCTPAHEHNE CBETA B OJTHOPOJHOM cpene. Jlyu
cBeTa. To4ueUHbI HICTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n300pakeHui B TUIOCKOM 3epKajie.

[Ipenomiienne cBeta. 3aKOHBI MPETOMIICHHS CBETa. AOCOJIFOTHBIM TOKA3aTeNb MPETOMIICHHUS.
[TonHoe BHyTpeHHEE oTpakeHne. [IpenenbHbIi yroJl OJHOrO BHYTPEHHETO OTPaXKEHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oeoro ceera. LBer.
Colwuparorue u paccenBaroniye JuH3bl. ToHKas auH3a. OKYCHOE pacCTOSHUE M OMTHYECKas
cuna ToHKOW JuH3BL. [locTpoeHne m300pakeHW B COOMpAIOIMIUX M PACCEUBAIONIUX JIMH3AX.
dopmysia TOHKOH JUH3BL. Y BEIMYEHUE, TaBAEMOE JTMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

Bonnosas ontuka. Mutepdepenuust ceera. KorepeHTHbIE UCTOYHHUKH. YCIOBHSI HAOMIONEHUS

MaKCUMYMOB U MUHUMYMOB B UHTeP()EPEHIIMOHHOM KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceta. Judpakuuonnas pemérka. YcinoBue HaOMIOACHUS TIaBHBIX MaKCHUMYMOB
MIPH MMaJICHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEUIETKY.

HOHHpI/ISaI_[I/ISI CBCTa.

Texnuueckre ycTpoiicTBA M NPAKTHUECKOE MPHUMEHEHHME: OYKW, Jiyma, ¢oToarnmnapar,
MPOEKIIMOHHBIM ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAS ONTHUKA, IU(PaKIUOHHAS
peuéTka, MoJsipouI.

Jlemoncmpayuu

[IpsiMonuHeitHOe pacpocTpaHeHHe, OTpaKeHHE U MpesioMiieHre cBeta. OnTuyeckue npuoopsbl.
[TonHoe BHyTpeHHEE OTpakeHrne. Moienb CBeToBOA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenu MHKpPOCKOIIa, TCJICCKOIIA.



Habmonenue naTepdepeHnnn cera.

Habmonenue nudpakiuu ceera.

Habmonenue nucniepcun cBera.

[MonyueHue crieKTpa ¢ MOMOIIBIO TPHU3MBI.

[MonyueHue criekTpa ¢ MOMOLIBIO TUPPAKIIMOHHOM PEIIETKH.
HaGmroieHne mosisipu3aiim cBera.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomul
H3mepenune nmoka3aress IpeIOMIICHHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

HaGnronenue aucnepcun ceTa.

Pa3znen 6. OcCHOBBI cienAJILHONH TEOPHUH OTHOCUTEILHOCTH

['paHuubl OPUMEHUMOCTH KJIAacCUYECKOM MexaHukd. [locTymarsl crenuanbHOW TEOpHH
OTHOCUTEJIbHOCTH: HMHBApUAaHTHOCTh MOJYJS CKOPOCTH CBe€Ta B BaKyyMme, MPUHIUI
OTHOCHUTEIILHOCTH DUHILITEIHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHH U COKPAIIEHHUE JITUHBI.

9HeprI/I5I U UMITYJIbC peHHTHBI/ICTCKOﬁ qaCTHUIIBI.

CBs13b MaccCHI ¢ BHCpFHefI U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUIbI. BHeerﬁ IIOKO4.

Paznen 7. KBantoBasi pusznka
Tema 1. Dnemenmovl KeanmMoeou ONMUKU

®otonbl. ®opmyna [lnaHka cBsi3u dHepruu (HOTOHA C €ro0 YaCTOTOW. DHEPrHsl U UMITYIIBC
¢doToHa.

OtkpeiTHe u uccnenoBanue ¢orodppexra. Onbitel A. I'. CroneroBa. 3akoHbl GoTOdhDeEKTa.
VYpaBuenue DifHirelHa it poTorddexra. «KpacHas rpanuna» Gotorddexra.

Nasnenue ceera. Onbitel [1. H. JIeGenena.

XUMHNYECKOE JIENCTBUE CBETA.



TexHuueckre yCTPOWCTBA M TMPAKTHYECKOE MpPHUMEHEHHe: (OTOIEMEHT, (OTOAATUHK,
CoOJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu

®oT03PeKT HA YCTAHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3ak0HOB BHEMIHETO (oTodhheKTa.
Ceeroauo.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa nmo paccesuuto o -gactuil. [ImanerapHas Moaenb
atoma. [loctynarel bopa. M3nydyenue u norunoimienrne (poToOHOB IpU MEPEX0ae aroMa ¢ OJHOTO
YPOBHS SHEPruu Ha Apyrou. Bunel cnektpoB. CrieKTp ypoOBHEW dHEPTHH aTOMa BOAOPOAA.
BonnHoBsie cBoMicTBa yacTull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM Tyann3M.

CrionTanHoe u BBIHYXK/ICHHOC U3JIYYCHHE.

TexHuueckue ycTpoicTBa U MPaAKTUUECKOE MPUMEHEHHUE: CTIEKTPAJIbHBIN aHaIN3 (CIIEKTPOCKOT),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogenb omnbiTa Pezepdopaa.

Onpenenenye IJIMHBI BOJIHBI Jla3epa.

HaGnronenue nuHEHYaThIX CIIEKTPOB U3TyYCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi
HaGnronenue muHERYaTOro CrieKTpa.

Tema 3. Amomnoe a0po

9KCHepI/IMCHTH, JAOKa3bIBAOMINUE CJIOKHOCTh CTPOCHUA s1pa. OTKpLITI/Ie paaunOaKTUBHOCTH.
OnbIThI Pe3ep(1)opna o OIPCACICHUIO COCTaBa PAJUOAKTHUBHOTO HU3JTYUCHUS. CsoiicTBa anbtba-,
6eTa-, raMmma-usJIydcHus. Bausaue pPaaAuOaKTHBHOCTHU HA JKUBBIC OPIraHU3MBIL.

OTtkpeiTHe TpoToHa W HeWTpoHa. HykinonHas mozaens snpa I'elizenOGepra—lBanenko. 3apsn
anpa. Maccosoe uncio aapa. M3oromnst.

Anba-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIM OeTa-pacmajn. [amma-usnydeHue. 3akoH
paZroaKTUBHOTO pacnaja.



DHeprust CBA3M HYyKJIOHOB B siipe. SnepHbie cuutbl. JleekT Macchl spa.
SAnepHblie peakuuu. JleneHue U CUHTE3 SAEP.

Snepusiii peaktop. TepMosinepublii cunTe3. [IpobiemMbl U MEPCIEKTUBBI AAEPHONW YHEPTETUKU.
DKOJIOTUYECKHE aCHEKTHI SIIEPHON IHEPTETUKHU.

OnemeHTapHble YacTUlbl. OTKPBITHE NO3UTPOHA.
Metoabl HAOMIOACHHUS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTaabHble B3auMoieiicTBus. EqMHCTBO (pu3nueckoi KapTHHBI MHUpa.

Texnuueckre yCTpOHCTBa W MpPAaKTUYECKOE NpPUMEHEHHE: [03UMETp, Kamepa BuibcoHa,
SJIEPHBIN pEeaKkTop, aToMHast OomoOa.

Jlemoncmpayuu
CuéTYnK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM GoTorpadpusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU

Oransl pa3BUTUA acTpoHOMHUU. [IpukiiagHOe 1 MUPOBO33pEHUECKOE 3HAYCHHE aCTPOHOMMH.

Bun 3Bé3anoro ne6a. Co3pe3ausi, sipkue 3BE3/bl, INIAHETHI, UX BUTUMOE BUKCHHE.

ConneyHnas cucrema.

Connue. Conneuynast akTuBHOCTh. VMcTounuk sneprum ConHua u 3BE31. 3BE3/bl, UX OCHOBHbIE
XapaKTEepUCTUKU. JluarpaMMa «CHEKTpaJIbHbIM KJIAaCC — CBETUMOCTBY». 3BE3/Abl TIJIABHOU
MOCJE0BATENILHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETUMOCTbY» sl 3BE3J  IJIaBHOM
nocienoBarenbHOCTU. BHyTpenHee crpoeHue 3BE3A. CoBpeMeHHbIE MPEACTABICHUS O

MPOMCXOXKACHUH | 3BoJrorrK COJIHIIA 1 3BE3]T. DTambl )KU3HHU 3BE3]T.

Mneunsiii [lyte — Hama ['anaktuka. [lonoxenue n npmwxenue ConHna B ['amaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBaszapbl. YEpHbIE IBIPHI B SAPAX TaTaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa06mna. Pa3zoeranue ranaktuk. Teopust bossmioro
B3pbIBa. PeMKTOBOE H3ITydeHHUE.

MacmtabHast ctpyktypa Beenennoil. MeraranakTuka.
Hepeménnsie mpo6aemMbl aCTpOHOMUH.

Yuenuueckue nabarooenus



HaGnronenuss HEBOOPY)KEHHBIM TJIa30M C HCHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUN UIS
OTIpe/ieNIeHUs] TIOJI0XKEeHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOTo noymapus U sipkue 3BE3/bL.

Habmonenus B Teneckon JIynsl, mianer, Miewyroro [lyru.
O0o0maroniee NOBTOpPeHUE

Ponb ¢pu3ukm u acTpOHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHUECKOMW, CONMATBHON M STHYECKOU
cdepax nesITeTBHOCTH YEIOBEKa, POJIb U MECTO (PM3UKH M aCTPOHOMHUU B COBPEMEHHOW HAyYHOM
KapTHHE MHpa, pPoib (U3NYECKOH Teopuu B (OPMHPOBAHUHU TPEICTABICHUN O (PU3MUECKOU
KapTUHE MHUpa, MECTO (pU3MUECKON KapTHHBI MUpPa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJCTABICHUN O IPUPOJE.

Me)l(l'[pe)_IMeTHble CBHA3N

N3yuenne kypca ¢usuku 06a3oBoro ypoBHS B 11 Kimacce OCymecTBIsIETCs € y4€TOM
COJIEpXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHUKH, OWOJIOTHH, XHUMUH,
reorpadyu U TEXHOJIOTHH.

Meosicnpeomemnule nonamus, CBsI3aHHbIE C U3yYEHHEM METOJIOB HAYyYHOTO MO3HAHMS: SIBIICHUE,
HaydHbIH (akT, TUMOTE3a, PU3NUecKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJACHUE, YKCIIEPUMEHT,
MOJENTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMBbl YpaBHEHHM, TpUTOHOMETpUYeckrue (YHKIUU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJAECTBO, BEKTOPHI U HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOM3BOJHBIE DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU N0100USI TPEYTOJILHUKOB, OIIPEIEIeHNE TUIOIIAIU TUIOCKUX GUryp u o0béma Ted.

Buonoeus: OJICKTPUYECKHUE SABJICHUSA B JKUBOM mnpuponae, KoJIeOaTeIbHbIE JABUKCHHUSA B JKHUBOM
IprUpoac, ONITUYCCKUE ABJICHUA B JKUBOH IIpupoac, HeﬁCTBHe paguanyy Ha J)KUBBIC OpraHu3MBbl.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKasi CTPYKTYpa TBEPIBIX TEJ, MEXaHU3MBI
00pa3oBaHUs KPUCTATUINYECKOMN PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE TIONIFOCa 3€MJIM, 3aJIeKU MArHUTHBIX pyd, (poTochéMKa 3eMHOMN
MOBEPXHOCTH, IIPECKA3aHNE 3eMIICTPSICEHUH.

Texnonocus: TMHAM SJEKTPOIIEpeiad, TEeHepaTop IEPEMEHHOTO TOKa, JJICKTPOJBHUIATElb,
WHIYKIIUOHHAS Te4b, pajap, paJuoONpuéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meun,
MPOCKIIMOHHBIN anmapar, BOJIOKOHHAs OINTHKA, COJTHEUHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

OcBoenune yueOHOro mpeamera «®Pusnka» Ha ypoBHE CpeaHero oomero oOpa3oBaHHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHMs ydeOHoro mpenMera «®dusuka» JOIKHBI OTpa)kaTb
TOTOBHOCTh U CIIOCOOHOCTH OOy4arOIIMXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPUEHTAlMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJAULHMOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M ONbITa JESITENbHOCTH B IPOIIECCE pean3aliid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIHUTAHHUSI:

cOpPMUPOBAHHOCTh ~ TPAKIAHCKON TMO3MIMU  OOydaromerocs Kak AakTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUICKOT0 OOIIECTBA;

MPUHATAE TPATUIIMOHHBIX OOIIECYETIOBEUESCKIX TYMAHHCTHYECKHUX M JIEMOKPATHUUYECKHUX
IIEHHOCTEH;

TOTOBHOCTb BE€CTH COBMECTHYIO OCATCIBHOCTHL B HMHTEPECAX I'PAXAaHCKOI'O 06H_ICCTBa,
y4aCTBOBAaTh B CAMOYIIPaBJICHUU B 06p330BaTeHBHOﬁ OpraHH3aluun;

YMEHHE B3aHMOJCHCTBOBATh C COLMAIBHBIMM HWHCTUTYTAaMH B COOTBETCTBHUHM C HX
(GYHKIUSAMHE 1 Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTApHOHN U BOJOHTEPCKON NESTENbHOCTH;
2) NaTPHOTHYECKOr0 BOCTIMTAHMSI:
c(hOpMUPOBAHHOCTH POCCUMCKOM I'paXkIaHCKON UACHTUYHOCTH, MATPUOTU3MA;

HEHHOCTHOC OTHOIICHHUE K TIOCYHAPCTBCHHLIM CHMBOJIAM, JOCTHIKCHUAM pOCCHfICKPIX
y‘{éHLIX B o0jacTu (1)I/I3I/II(I/I U TCXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSI:
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OLICHUBATL CUTYallUIO U NMPUHHUMATb OCO3HAHHBLIC PCIICHUA, OPUCHTHUPYSACH
Ha MOpPaJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTHU, B TOM YUCJIC B ACATCIILHOCTHU y‘IéHOI‘O;



0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYMBOTO OYAYILETo;
4) 3CTeTHYECKOr0 BOCIIUTAHMS:

DCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYast SCTETUKY HAYYHOIO TBOPYECTBA, IPUCYILETO
¢bu3nveckoit Hayke;

5) Tpy/10BOr0 BOCIIUTAHUSI:
WHTEpEC K pa3Iu4HbIM cdepaM TpoPecCHOHATBLHON IEATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oymylien

npodeCcCuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTU (PU3UKH HA
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYeCKOr0 BOCIUTAHHUSI:

cOpPMUPOBAHHOCTh SKOJIOTHUECKON KYIBTYPbhI, OCO3HaHHWE TJIOOANIBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

IJJAHUPOBAHUE M OCYIIECTBIIEHHWE NEHCTBUHM B OKPYXAIOLIECH Cpele Ha OCHOBE 3HAHUS
LeJIeN yCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

paciiupeHue OmbITa JEATEIbHOCTH HKOJOTMYECKOW HampaBlIEHHOCTH Ha OCHOBE
HUMEIOLIUXCS 3HAHUM 10 (PU3UKE;

7) HEHHOCTH HAYYHOI' O MO3HAHUSI:

c(OpPMUPOBAHHOCTH ~ MHUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HAaHHUC ICHHOCTHU Hay‘IHOfI ACATCIIBHOCTH, TOTOBHOCTH B IIPOLECCE U3YUCHUSA (1)I/ISI/IKI/I
OCYIICCTBIIATH MPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIbHOCTE HHANBUAYAJIIBHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOATENIbHO (POPMYIMpPOBaTh M aKTyaIM3UpOBaTh MpobdiIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONpCACIIATD LCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMETPhbl U KPUTCPHUU UX NOCTUIKCHUS



BBISIBJIATH 3aKOHOMEPHOCTH U TPOTHBOPEUHS B PACCMAaTPUBAEMBIX (DU3UYECKUX SBICHUSIX;

pa3pabaTbIBaTh IUIaH peIIeHHs TPOOIeMbl ¢ YUETOM aHaJIM3a UMEIOMINXCS MaTepUaIbHBIX
Y HEMATepUaJIbHBIX PECYPCOB;

BHOCHUTL KOPPCKTUBLBI B ACATCIBHOCTb, OLCHHMBATHL COOTBCTCTBHUEC PE3YJIbLTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ’ICI{CTBI/Iﬁ JACATCIIBHOCTH,

KOOPJIMHUPOBAaTh W BBINOJHATH padOTy B YCJIOBHUSIX pPEANbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

Ppa3sBUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUU JKU3HCHHBIX HpO6J'ICM.
ba3oBbie HCCJIEA0BATECIbCKHUE I[eﬁCTBI/[H:

BJIaICTH HaquOﬁ TepMI/IHOJIOFI/IGfI, KIIFOYEBBIMU TIOHATUAMHU KW METOAaAMU (1)I/ISI/I‘~I€CKOI\/’I
HAyKH;

BIIQJICTh HABBIKAMH YUEOHO-HCCIICIOBATEIBCKOW W MPOCKTHOW JEATEILHOCTH B 00IacTH
CbI/ISI/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIbHOMY IMOUCKY MCTOJIOB PCIICHUA 3a1a4d
CbI/ISI/I'-IeCKOFO CoZCpKaHus, MPUMECHCHUIO PA3JIMYHBIX MECTOJIOB ITO3HAHUA

BJIAJICTG BUJAAMH ACATCIBHOCTU II0 IOJIYYCHHWIO HOBOI'O0 3HAaHHWA, €ro HMHTCPIIPETAlNHU,
npeoOpa3oBaHUI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX YYEOHBIX CHTYalHUsAX, B TOM 4YHCIE TpPU
CO3/ITaHWHU Y4EOHBIX TPOCKTOB B 00J1aCTH (PU3UKH;

BBISBJISATh TPUYMHHO-CJICIICTBEHHBIC CBSI3M M aKTyaJH3UpOBaTh 3a/ady, BBIJBHTaTh
TUIOTe3y €€ peIIeHHs, HAXOJWUTh AapryMEHTBhI Ul JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,

3aJlaBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XO0A€ PCHICHUSA 3aJa4d PE3YIIbTAThl, KPUTUYCCKHU OLICHUBATH
HUX JOCTOBEPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTeIbHON ACITEIbHOCTH, B TOM
qyclie IPU U3YUYEeHUU (DU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;
YMETh IIEPEHOCUTh 3HAHUS 10 (PU3UKE B IPAKTUUYECKYIO 001aCTh )KU3HEEATEIbHOCTH;
YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEU, TIPEUIaraTh OPUTMHAJIBHBIE MIOAXObI U PELICHNUS;
CTaBUTb MPOOIEMBI U 33J]auHl, JOMYCKAIOIINE albTePHATUBHBIE PELICHMUS.
Padora ¢ undpopmanueii:
BJIaJIeTh HABBIKAMM TOJydeHHs] WHGpOpMAMK (U3UUECKOTO COJEPKAHUSA M3 HCTOYHHKOB

pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEpHpeTannio HHPOPMALIUU Pa3IUUHBIX BUJOB U (OPM MpeICTaBICHHUS;



OILICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJb30BaTh CpPEACTBA HWH(POPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHM3alMOHHBIX 3agad C COONIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJCpKAaHWS B PA3IUYHBIX QopMmarax ¢ y4eTom

Ha3HauYeHUs WHPOpPMAIMKM W LEJNEeBOM  ayAMTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMYy
IIPEACTABIICHUS U BU3YaIU3allAH.

KoMMmyHHKaTUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eliCTBUSA:
OCYIIECTBJISTH OOIIEHNE HAa ypOKax (PM3UKU U BO BHEYPOUHOU JCSATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKH KOHMIMKTHBIX CUTYaIlui U CMATYaTh KOH(QIUKTHI;

pa3BEPHYTO M JIOTHYHO H3J1araTh CBOIO TOYKY 3PEHHUS C HCIOJB30BAHHEM SI3BIKOBBIX
CPEICTB;

TMOHUMATh U UCIIOJIH30BATh MIPEUMYIIIECTBA KOMAHIHOW M MHIUBUAYAIBHOW pabOTHI;

BBIOMpATh TEMAaTUKy U METOAbl COBMECTHBIX IEMCTBHM C y4yé€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

INpUHKUMATh [CIIN COBMECTHOH ACATCIIBHOCTH, OPraHU30BBIBATH KW KOOPAWMHHUPOBATH
HeﬁCTBHH no €€ JOCTHXKEHHIO: COCTaBIISTh ILIAH HeﬁCTBHﬁ, pacupeacisite pojin C y‘léTOM

MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOET0 BKJIA/Ia U KaXKJIOTO YYaCTHHKA KOMaH[bl B OOIIMI pe3yibTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npemiiaraTb HOBBIC IIPOCKTBI, OLCHHMBATHL HACU C IIO3MIMUKW HOBU3HLI, OPUTHMHAJILHOCTH,
npaKTqucxoﬁ 3HAYHUMOCTH,

OCYIICCTBJIATh TO3UTUBHOC CTPATCTHYCCKOC IIOBCACHUC B PA3JIMUYHBIX CUTyallUAaX,
IPOABJIATb TBOPUCCTBO U B006pa)KeHI/Ie, OBITh HWHHUIINATHBHBIM.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranm3anus:

CaMOCTOATCIIbHO OCYHICCTBJIATL I[MO3HABATCIIbHYIO ACATCILHOCTL B o0actu (I)I/IBI/IKI/I u
ACTPOHOMMHU, BBISBJIATD Hp06J'ICMBI, CTaBUTb U (pOpMYJ]I/IpOBaTB COOCTBEHHBIE 3aaa4u,



CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELICHUS PACUETHBIX M KA4ECTBEHHBIX 3aJad, IUIAH
BBITIOJIHEHUSI TIPAKTHYECKOW paboOThl € y4ETOM MMEIOIIUXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paciupsATh paMKH yueOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHU;

JieTaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JSPYIULMH B 00JacTH  (U3HKH,
MTOCTOSIHHO MOBBIIIATh CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

JaBaTb OLCHKY HOBBIM CUTYyallMAM, BHOCHUTH KOPPCKTUBLEI B JACATCIBbHOCTb, OLICHHBATDH
COOTBETCTBUEC PEIYJILTATOB LECJISAM;

BJI1aJJ€Th HaBbIKaAMH IMO3HABaTEIILHOM pe(i)ﬂeKCI/II/I KaK OCO3HaHHs COBEPIIACMBIX HCﬁCTBHﬁ
1 MBICIIUTCIIBHBIX MTPOLECCOB, UX PE3YJIbBTATOB U OCHOBaHI/II\/’I;

HCII0JIb30BaTh MPUEMBI peiIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHUXKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E PE3yJIbTaTOB ACIATEIbHOCTH;

MPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIIU3€ Pe3yJIbTaTOB JAESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIIUOKH.

B nmpornecce noCTHKEHUST TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI 1O (PU3UKE IS
YPOBHSI CpeHero oo1ero o0pa3oBaHus y oOy4yaroUIUXCs COBEPIICHCTBYETCS SMOIMOHAIbHBIN

HHTCIICKT, Hpe,HHOJIaFaIOH_II/Iﬁ C(i)OpMHpOBaHHOCTLZ

CaMOCO3HaHus, BKIOYAaroIICro CIIOCOOHOCTh MOHUMATEL CBOE SMOIOHMOHAJIBHOC COCTOAHUC,
BUJCTH HAIIPABJICHUSA PA3BUTHA COOCTBEHHOM SMOIIMOHAILHOM C(l)epbl, OBITH YBCPCHHLIM B 0666;

CaMOpCTYJIIMPOBAaHU, BKJIIOYAromicro CaMOKOHTPOJIb, YMCHUC IIPpUHUMATDH
OTBETCTBEHHOCTh 3a CBOE IIOBCJICHHUC, CIOCOOHOCTh aIallITUPOBATBECA K SMOIMOHAJIBHBIM
HU3MCHCHUSAM U IIPOSABIIATH I‘I/I6KOCTB, OBITh OTKPBITBIM HOBOMY,

BHYTpCHHeﬁ MOTHBAIIUH, BKJIIOYAIOIIEH CTPEMIJICHUC K MJOCTHMIKCHHIO HCIIN U YCIICXY,
ONTUMU3M, MTHUIIUATHUBHOCTL, YMCHHC JIENICTBOBATh UCXOJS U3 CBOUX BOSMOX(HOCTCﬁ;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHMMATh OMOIHOHAJIBHOC COCTOAHUC JOPYI'UX,
YUYHUTBIBATH €0 IPH OCYIICCTBICHUA OGH.IGHI/IH, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHUIO,



COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTH BBHICTpAMBATh OTHOILEHUS C IPYTUMHU
JOABMU, 3a00THTHCS, IPOSBIISATH MHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HNPEIMETHBIE PE3YJIbTATbBI

K koHny obyuenus B 10 kiacce npeiMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHH:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MeCTO (U3UKH B (POPMHPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOMN
NIeSATEIILHOCTH JIFOJIEH;

YUUTBHIBATh TPaHUIBI NPUMEHEHHsS] W3YYEHHBIX (QHU3NYECKHX MOJIeNel: MaTepuaibHas
TOYKA, MHEpLUAJIbHAs CUCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, UICAIBHBIA ra3, MOJEIU
CTPOEHHMS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIN AICKTPUYECKHUM 3aps] NpHU pEUICHUU
¢buznueckux 3anay;

pacrio3HaBaTh (HU3WYECKUE SBJICHUS (TMPOIECCHI) U OOBICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KHHETHYECKOW TEOPHHM CTPOCHHUS BEIIECTBA W DJICKTPOJWHAMHKH:
paBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BIKEHHE, CBOOOJHOE TMaJeHUE Tel,
NBIDKEHUE TIO0 OKPYKHOCTH, WHEpIHUs, B3auMojeicTBre Tei, auddy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOCHHUE XUAKOCTEH M TBEPIBIX TeNl, M3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(OXJaXICHUH ), TETUIOBOE paBHOBECHE, HCIIAPEHHE, KOHICHCAIUS, TUTaBJICHHE, KPUCTAIUTH3AIINS,
KUTICHHUE, BIAXKHOCTh BO3JlyXa, MOBBIINICHUE JABJICHUS ra3a IpPU €ro HarpeBaHWU B 3aKPBITOM
COCyJle, CBsI3b MEXKIY MapaMeTpaMH COCTOSIHHS Ta3a B HW30IMPOLECCaX, AJICKTPHU3AIUS Tell,
B3aMMO/ICHCTBHE 3aPsI/IOB;

OIMHMCbIBATh MEXAaHHUYCCKOC IBMIXCHUC, HCIIOJIB3Yys (1)I/I3I/ILI€CKI/IG BCIIMYMHBI: KOOpAWHATA,
IIyTh, INEPEMCHICHUE, CKOPOCTh, YCKOPCHUE, MacCCa TECja, CHUJia, UMITYJIbC TCJIa, KHMHCTHYCCKasd
OHCPIrusA, IMNMOTCHLHAJBbHASA OJHEPIuUus, MCXaHHUYCCKasa pa60Ta, MCXaHHUYCCKasd MOIIHOCTbL; IIpU
OIIMCAHHMU IIPABUIIbBHO TPAKTOBATb (1)H3H‘l€CKPII>i CMBICJI UCIIOJIB3YEMbIX BCJIIMYHUH, HUX
0003HAYEHHS U CAWHUNIIBI, HAXOOUTH (I)OpMy.]'ILI, CBA3BIBAOMIUC TAHHYHRO (1)I/ISI/IIIGCKYIO BCJIIMYUHY
C ApYrviMHU BCINYNHAMU,

ONHCBIBATHL H3YUYCHHBIC TCIIJIOBBIC CBOMCTBAa TEI U TEIJIOBEIC SABJICHUSA, MUCIIOJIb3yd
(I)I/ISI/ILICCKI/IC BCJIMYUHBI: MHABJICHUC Ta3a, TEMIICpaTypad, CPCAHASd KHUHCTUUCCKAss OSHCPIUsd
Xa0THYCECKOT'O0 ABMXKCHHUA MOJICKYII, CPCAHCKBAApATHYHAA CKOPOCTb MOJICKYJ, KOJWUYCCTBO
TCIIJIOTBI, BHYTPCHHSSA JHCPIUA, pa60Ta rasa, KOS(I)(I)I/H_H/IGHT MMOJIE3HOIO JCWCTBHUS TEILIOBOIO
ABUTATCIIA; IIPU OITMCAaHHUU ITPABUJIBHO TPAKTOBATH (I)HSH“IGCKPII’I CMBICJT UCITIOJIB3YEMBIX BCIIMYHH,
UX O00O3HAYCHHS U CAWHUIBI, HAXOJHUTb (I)OpMy.]'ILI, CBA3bIBAIOIIUC JTAHHYIO (I)I/ISI/I‘ICCKYIO
BCIIMYNHY C APpYIT'MMHU BCINYHNHAM

ONHUCBIBATL HU3YUYCHHBIC JJICKTPUYCCKUC CBOIMCTBa BeIIECTBA U QJICKTPUYICCKHUC SABJICHUA
(HpOHCCCLI), HCIIOJIb3YA (I)I/I3I/I‘-IGCKI/IG BCIIMYHHBI: BJICKTpI/I‘-ICCKI/Iﬁ 3apsn, IJICKTPUYICCKOC II0JIC,
HaHpH)KéHHOCTB noJjrs1, MOTCHIHAJI, Pa3sHOCTb IIOTCHLIUAIOB, IIpU OIHWCAHUU TPABUIIBHO



TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJB3YEMBbIX BEIWYMH, WX OOO3HAUCHHS W EAMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3MUECKYIO BETMUUHY C IPYTUMH BeIMUUHAMH;

aHATM3UPOBATh (PU3MUYECKHE TMPOLECCH M SIBICHHS, UCHONB3YS (U3NUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BceMHpHOro TtsaroreHus, |, Il u 11l 3akonsl HploToHa, 3aKOH coxpaHeHus
MEXaHUYECKOM 3HEpruu, 3aKOH COXPAaHEHHS MMITYJIbCa, IPUHLUII CYNIEPIO3UIUHN CUJI, TPUHLIMIL
paBHONPABUSI HHEPLHUAIBHBIX CUCTEM OTCUYETA, MOJEKYISIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [a30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETMYECKOW HHEPIMU TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ ¢ a0COJIOTHOM TEeMIIepaTypoi, MEpBBIA 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHCHHS
ANMEKTPUUECKOTO 3apsna, 3akoH KymoHa, mpu 3TOM pas3iauyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE ITPUHIIMIIBI AEUCTBUS MAlllMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTth yCIOBHUS UX OE30MaCHOTO HCIOIb30BaHMSI B IOBCEHEBHOM KU3HU;

BBIINIOJIHATE SKCICPUMCHTBI 110 HMCCICIO0BAHUIO (1)I/I3I/I‘~IGCKI/IX SIBJIEHUU U mponeccoB €
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
nmpobseMy/3ajady W THUIOTE3y y4eOHOTO OKCIepUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPeI0KEHHOT0 000PYA0BAHUS, TPOBOAUTH OTIBIT U (OPMYITMPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpSAMbIE M KOCBEHHbIE H3MEpeHUs (GU3NYECKUX BEIUYMH, MPHU STOM
BBIOMpATh ONTUMAbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKH
MTOTPEITHOCTEN U3MEPEHUI;

HCCIeA0BaTh 3aBUCUMOCTH MEXTY (PU3NUECKUMH BETUIMHAMU C UCTIOJIb30BaHUEM TTPSIMBIX
W3MEPEHUH, TP STOM KOHCTPYMPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3YJIbTATHl TOJYy4EHHON
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAC Tabmui W rpaduKOB, IENaTh BBIBOJBI IO
pe3ynbTaTaM UCCIICIOBAHMS;

coOnrofarh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENIOBAaHUI B paMKax
y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH C
HCI0JIb30BAHUEM U3MEPHUTENLHBIX YCTPOUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

peuaTrb paC‘IéTHBIe 3aJa4yu C SBHO SaﬂaHHOﬁ (1)H3HHCCKOﬁ MOICIIbIO, HCIIOJIb3Yys
(1)I/I3I/I‘{GCKI/IC 3dKOHBI W IIPUHOUIIBI, HA OCHOBC aHaJIW3a YCJIOBUA 3aaa4r BBI6I/IpaTB (1)I/I3I/ILI€CKYIO
MOACIIb, BBIACIATH (1)I/I3I/I‘IGCKI/Ie BCINYHNHBI H (l)OpMy.]'ILI, HCO6XOI[I/IMBIC s e€ peIcHus,
IIpOBOAUTDH paC‘IéTBI " OLCHUBATH PCAJIbHOCTD INOJTYUYCHHOI'O 3HAYCHUA CI)PI?»PI‘ICCKOﬁ BCINYHNHBI,

peuiaTh KauC€CTBCHHBIC 3aJladr: BBICTPAMBATHL JIOTHYCECKHU HCIIPOTHBOPCYHUBYIO LCIIOYKY
paCCY)KI[GHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U q)HSI/I‘leCKI/Ie SIBJICHUA,

HCIIOJIb30BATL IIpU  PCHICHUU y‘le6HBIX 3alady COBPCMCHHbLIC I/IH(i)OpMaI_II/IOHHBIC
TEXHOJIOTUU IS TMOUHCKA, CTPYKTYPHPOBAHHA, UHTCPIIPECTAlUA U NPCACTABICHUA yqe6H0171 u
HaquO'HOHYHHpHOﬁ I/IHCI)OpMaI_II/II/I, nonyquHoﬁ U3 PA3IMYHbIX HMCTOYHUKOB, KPUTHUYCCKHU
AHAIIU3UPOBATD MOJIYYaCMYHO I/IHq)OpMaI_II/IIO;

MPUBOANTH NMPUMEPHI BKJIAZA POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 10 (U3MKE B TOBCEIAHEBHOW IKH3HM JUIs
oOecrieyeHns 6€30MAaCHOCTH MPU 0OpALIEHUN C TPUOOpPAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3JI0POBbsSI U COOJIIOJICHUSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B rpyIiIie ¢ BHIIOJIHEHUEM PA3IMUHBIX COIUAIBHBIX POJICH, MIIaHUPOBATH PAOOTY
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYalUsX, aJCKBATHO OLICHMBATh BKJAJ KaXXJOI'O M3 YYaCTHUKOB IpYIIIBI B
pelIeHNnEe pacCMaTPUBAEMON ITPOOIIEMBI.

K koHnmy obOydenus B 11 kjacce nmpeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONINXCS YMEHHI:

JIEMOHCTPUPOBATH Ha MPHUMEPAX POJb U MECTO (HU3UKU B (OPMHPOBAHUHM COBPEMEHHOM
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IIPAKTUYECKOH
JEeATETbHOCTH JIFOJIEH, IEJIOCTHOCTh U €AUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS M3YyYEHHbIX (U3MUECKUX MOJENeld: TOYEeUHBIN
JNEKTPUYECKUHN 3apsijl, Jyd CBETa, TOYEUYHBIM MCTOYHHK CBETa, sJEpHAs MOJENIb aToMa,
HYKJIOHHAsl MOJIE€JIb aTOMHOTO Apa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (DU3UYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB
ANIEKTPOIMHAMHUKN W KBAHTOBOW (DM3WKHU: DIICKTPUUYECKAsl MMPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XHMMHYECKOE, MAarHUTHOE JICHCTBUS TOKAa, B3aMMOJICHCTBHE MArHHWTOB, JJCKTPOMArHUTHAs
WHIYKIHS, JCWCTBHE MAarHUTHOTO TIIOJISI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIC KOJIEOAHUSI M BOJIHBI, TPSIMOJIMHEMHOE PacIpOCTPAHEHNE CBETA, OTPAKECHHUE,
npenomiieHne, uHTepdepeHnns, aUPpaKus ¢ TOJSIpU3AIUsS CBETa, AWCIEPCHS CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHNne, BOZHUKHOBEHUE JTMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/JIa, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBATh M3y4YCHHBIE CBOMCTBA BeIleCTBA (DJIEKTPUYECKUE, MArHUTHBIEC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DJIEKTPOMArHUTHbIE SBJIEHUS (IIPOLIECCHI),
UCHoJIb3ysl (U3NYECKUE BEIMYMHBL: DSJICKTPUUYECKUM 3apsj, Cuila TOKa, DJIEKTPUUECKOe
HaMpsHKEHUeE, IIEKTPUYECKOe COTPOTHUBIIEHUE, Pa3HOCTh OTEHIIMANIOB, JIEKTPOIBIKYIIAs CHUIIa,
paboTa TOKa, MHAYKIUS MarHUTHOro mojs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYILIKH, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO IOJIeH, MEpUOJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B IMPOLIECCEe TaPMOHUYECKHUX SJIEKTPOMArHUTHBIX
KojeOaHuil, (QOKyCHOE pacCTOSIHME€ M ONTHYECKash CHUjla JIMH3bI, IPU OINKCAHUU IPABUIBHO
TpakToBaTh (UIWYECKUI CMBICT HCHOJIb3YEMbIX BEJIWYMH, MX OOO3HAYEHHS] M EIUHUIIBL,
yKa3bIBaTh (hOPMYIIbI, CBSI3bIBAIONINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C APYTUMU BEIMUYNHAMMY;

ONHCBIBATL H3YUYCHHBIC KBAHTOBBIC SBJICHUA W IPOLCCCHI, HCIOJIb3YA (1)I/ISI/IIIGCKI/16
BCIIMYMHBI: CKOPOCTb OJJICKTPOMAIHHUTHBLIX BOJIH, JIMHA BOJIHBI M YaCTOTa CBCTA, SHCPIUus U
HUMITYJIBC (I)OTOHa, nepuoa nmoJypacmnaga, 3SHEPrusa CBsA3UM ATOMHBIX ANCP, I[IPU OIMCAHUUN
IIpaBUJIIbHO TPAKTOBATb (bHSH‘IGCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYUH, HX 0003HaYEHHUS U
CAWHUIDBI, YKa3bIBATb (1)OpMyj'IBI, CBA3bIBAIONIUC JAHHYIO (I)I/I3I/I‘ICCKYIO BCINMYHNHY C APYIrUMH
BCIIMYMHAMU, BBIYUCIIATH 3HAUYCHUC (I)HSHHGCKOﬁ BCIIMYHHBI;

aHAIM3UPOBATh (UBUYECKUE TPOLECChl U SBIEHUS, HCMOIB3ysd (PU3UYECKUE 3aKOHBI U
OpUHOHMBL: 3akoH OMa, 3aKOHBI TOCIEAOBATENBHOTO U MAPAJIEIBHOTO  COCTUHEHUS
MPOBOJHHUKOB, 3akoH JDkoyns—JIeHna, 3akoH 9JEKTPOMArHUTHOM  WHAYKIMH, 3aKOH
MPSMOJIMHENHOTO PAaCIpPOCTPAHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETAa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OWHIITeWHa s (oToddderTa, 3aKOH COXpaHEHUS DHEPrUH, 3aKOH
COXpaHEHHUs HMITyJIbCa, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHCHHUS
MaccoBOTO 4YHCIa, TOCTynaaTel bopa, 3aKOH paJiMOaKTUBHOTO pacmaia, MpH STOM pa3audvaTrh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTEeMAaTUYECKOE BBIPAKEHUE U YCIOBHS (TpaHUIIBL,
001acTi) IPUMEHUMOCTH,



ONpCACIIAThL HAIIPAaBJICHUC BCKTOpAa MHAYKIHWHW MArHUTHOI'O IIOJISI MPOBOAHHKA C TOKOM,
cwiibl Amnepa u cuisl Jlopenia;

CTPOUTH U OIIMCHIBATh N300paKEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH301;

BBITIOJTHATh JKCIIEPUMEHTBHI 10 HMCCIENOBAHUIO (DM3WYECKUX SBICHUH W TPOIECCOB C
HCIOJIb30BAHUEM  MPSAMBIX W KOCBEHHBIX HW3MEpEHWil: Mpu 3ToM  (opMylInpoBaTh
npobiemy/3agady M TUNOTE3y Y4EeOHOTO OKCIEPHUMEHTa, COOHpaTh YCTaHOBKY W3
MIPEUI0KEHHOTO 000pYAOBaHUS, IPOBOAUTH OIBIT U (DOPMYIUPOBATH BHIBOJIBI,

OCYIIECTBIISITH MPSIMBbIE W KOCBEHHBIE HW3MEPEHUS (PU3MUECKMX BEIUYMH, TPH STOM
BBIOMpATh ONTUMAJIbHBIA CHOCOO HM3MEpPEHUs M MHCIOJb30BaThb W3BECTHBIE METOIbl OIEHKH
MIOTPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYUH C UCIOJIb30BAHUEM IMPSMbIX U3MEPEHUN!
P 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (DMKCHPOBATH PE3YyIbTATHI MOJTYYEHHOH 3aBUCHUMOCTH
¢u3nyecKkux BEIMYMH B BUAE TabmuIl M TrpaQuUKoOB, JelaTh BBIBOABI IO pe3yibTaTaMm
HCCIIEA0BAHUS;

coOmoiaTh MpaBmiIa 0E30MAaCHOTO Tpy/Aa NPH TNPOBEACHHM HCCIECIOBAaHHHA B paMKax
y4eOHOTO SKCHEepHMEHTa, Yy4eOHO-MCCIEeOBATENbCKOH W  IMPOEKTHOW JESTENbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemath pacy€THbIE 3aJauyd C SBHO 3aJaHHOM (U3MUYECKON MOJeNblo, HUCHOJb3Ys
(uznyeckue 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHalIM3a YCJIOBUSA 33Ja4d BHIOUPATh (GU3NYECKYIO
MOJENb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (GOpMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOJUTH PACUYEThI U OLICHUBATh PEATIbHOCTH MOTyYEHHOTO 3HaYeHUsI PU3NUYECKON BEIUUMHBI,

peiiaTb KauCCTBCHHBIC 3aJadHr: BBICTPAHMBATH JIOTHYCCKHW HCEIMPOTUBOPCUUBYIO LECIIOYKY
paCC}/)KI[eHI/Iﬁ C OHOpOI>'I Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (1)1/131/1qu1<1/16 SABJICHUA,

WCIIOJIb30BaTh MpPH pelleHHH Y4eOHBIX 3aJad COBpEeMEHHbIe WH(GOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAlMU U MpPeJICTaBICHUs y4eOHOU u
HAyYHO-TIONYJISIPHONH HMHGOpPMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIy4aeMyto HH(POPMALIUIO;

O0OBACHATH IIPUHIUIIBI HeﬁCTBHH MalllMH, HpI/I60pOB 1 TCXHUYCCKHX YCTpOﬁCTB, pasiimyaTtb
YCJIOBHUSA UX 0€e30MacHOro MCIOJIL30BaHUS B MOBCEIHEBHOU KH3HU,

MIPUBOJIUTh MPUMEPHI BKJIA/la POCCUICKUX U 3apyOeKHBIX YYEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHl;

UCIOJb30BaTh TEOPETUUYECKHE 3HAHUS 1O (U3MKE B TIOBCEIHEBHOW KH3HM JUIs
oOecrieyeHns 6€30MaCHOCTH MPU OOPALEHUHU C TPUOOPAMU U TEXHUUECKUMH YCTPOUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEIEHUS B OKPYKAIOLIEH cpene;

pa6OTaTL B I'pylIi€ ¢ BbIIIOJIHCHHUEM PA3JIMYHBIX COLUAJIBHBIX pOJ'ICfI, IJIaHUPOBATH pa60Ty
IpyiIibl, paluoOHAJIBHO pacClnpeacCiiiaThb 0053aHHOCTH U IUIaHUPOBATh  ACATCIBHOCTH B
HCECTAHIAPTHBIX CUTyalUAX, aICKBATHO OLCHUBATH BKJIAJ KAXXAOTO M3 YYACTHUKOB I'PYHIIBI B
peUICHUC paCCManHBaCMOf/'I Hp06J'ICMBI.



TEMATUYECKOE IINIAHUPOBAHHUE
10 KJIACC
Ne HavMeHOBaHUe pa3/ie/ioB U TEM KosimyecTBO 4acoB JnekTpoHHbIe (UPOBbIE)
n/n nporpamMMmbl Bcero|| KonTposbHbIe lpaKTHYecKue 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
|Pas,ae11 1. PU3UKA U METOAbI HAYYHOTI'O IO3HAHHUA
1.1 ||[Pu3uka 1 MeTO/ bl HAYYHOTO 2 [[BubaunoTeka [JOK
NIO3HAHUA https://m.edsoo.ru/7f41bf72]]
|I/IT0F0 0 pa3jeny || 2 ||
IPazgen 2. MEXAHMKA
2.1 ||[KunemaTuka 5 [[BubaunoTeka [JOK
https://m.edsoo.ru/7f41bf72]]
2.2 ||AuHamuka 7 [[BubanoTeka LOK
https://m.edsoo.ru/7f41bf72]]
2.3 ||3aKkoHbI COXpaHEHUs B MEXaHUKE 6 1 1 [[BubanoTexka LLOK
https://m.edsoo.ru/7f41bf72]]
|HTOI"O 110 pasjeny || 18 ||
|Pa3/1e11 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJJUHAMUKA
3.1 ||OcHOBBI MOJIEKYJISIPHO- 9 1 [[BubanoTeka LOK
KHHETUYECKON TeOPUHU https://m.edsoo.ru/7f41bf72]]
3.2 ||OcHOBBI TEPMOJIMHAMHUKH 10 1 [[BubanoTeka LLOK
https://m.edsoo.ru/7f41bf72]]
3.3 ||ArperaTHble COCTOSIHHMS BelleCcTBa. 5 [[BubanoTeka LLOK
da3oBble nepexo/bl https://m.edsoo.ru/7f41bf72]]
|I/IT01"O 10 pasjeny || 24 ||
|Paaae11 4. 3JIEKTPOAUHAMHUKA
4.1 ||9/1eKTpocTaTHKa 10 1 [[BubanoTeka LLOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Ne HavMeHOBaHUe pa3/iesioB U TEM | KosimyecTBO 4acoB | JnekTpoHHbIEe (UPPOBbIE)
n/n nporpamMMmbl Bcero|| KonTposbHbIe lpaKTHYecKue 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
| Il | |Ihttps://m.edsoo.ru/7f41bf72]]
4.2 ||[locTOSAHHBIN 3JIEKTPHUUECKUH TOK. 12 1 [[BubaunoTeka [JOK
Toku B pa3/IMyHBIX cCpefiax https://m.edsoo.ru/7f41bf72]]
|I/ITOI‘O 110 pasjesy || 22 ||
|Pe3epBHoe BpeMs || 2 || || ||
OBLIEE KOJIMYECTBO YACOB I10 68 3 3
[TPOTPAMME
11 KJIACC
Ne || HanmeHoBaHMe pa3/iesioB U TEM KosinuectBo yacos JneKTpoHHbIE (LU POBLIE)
n/m nporpaMMbl Bcero| KonTpo.ibHbIe TpakTHYecKue obpasoBaTesIbHbIE pecypChl
paboThl paboThl
|Pa3,ae11 1. 3JIEKTPOANHAMHKA
1.1 |[MarHuTHOe noJe. 11 1 3 [[BubanoTeka LLOK
JJIeKTpOMarHUTHasi UHAYKIUS https://m.edsoo.ru/7f41c97c]]
|I/IToro 110 pasjeny || 11 ||
|Pa3,ae11 2. KOJIEBAHHUA U BOJIHbBI
2.1 ||MexaHuueckue 1 9 [[BubanoTeka LLOK
3JIEKTPOMArHUTHbIE KOJIeOaHUS https://m.edsoo.ru/7f41c97c]]
2.2 ||MexaHuueckue 1 5 1 [[BubanoTeka LLOK
3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41c97c]]
2.3 ||OnTHKa 10 [[BubanoTeka LLOK
https://m.edsoo.ru/7f41c97c]]
UToro no pasgeny || 24 ||

Pasaen 3. OCHOBBI CIIELIMAJIbHOM TEOPUU OTHOCUTE/IBHOCTH



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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Ne || HaumeHOBaHMe pa3/ie/iOB U TEM KosmyecTBO 4acoB | JnekTpoHHbIEe (U POBbIE)
n/n nporpamMMmbl Bcero|| KonTtposbHbie lpaKTHYecKue 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
3.1 ||OcHOBBI cieMaIbLHOM TEOPUHU 4 1 [[BubaumoTeka LLOK
OTHOCHTEJIbHOCTHU https://m.edsoo.ru/7f41c97c]]

|I/ITOI‘O 110 pasjeny || 4 ||

|Pa3,ae11 4. KBAHTOBAfl ®U3UKA

4.1 ||3/1eMeHTbl KBAHTOBOM ONTUKHU 6 [[BubaunoTeka [JOK
https://m.edsoo.ru/7f41c97c]]

4.2 ||CTpoeHue aToMa 4 [[BubaunoTeka [JOK
https://m.edsoo.ru/7f41c97c]]

4.3 ||AToMHOE€ pO0 5 [[BubanoTeka LOK
https://m.edsoo.ru/7f41c97c]]

|I’ITOFO 110 pasjieny || 15 ||

|Pa3,ae11 5.3JIEMEHTbI ACTPOHOMHWHU U ACTPOPHU3UKHU

5.1 ||9;1eMeHTbl aCTPOHOMUH U 7 1 [[BubanoTeka LLOK

acTpodU3UKHU https://m.edsoo.ru/7f41c97c]]

|HTOI"O 10 pasjeny || 7 “

|Pa3,ae11 6. OGOBLIAIOLIEE IOBTOPEHUE

6.1 |O6o0611atolee TOBTOPEHUE 4 [[BubanoTeka LLOK
https://m.edsoo.ru/7f41c97c]]

|]/ITOI‘O 110 pasjeny || 4 ||

|Pe3epBHoe BpeMs || 3 “ || “

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[TPO'PAMME



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

10 KJIACC
Ne Tema ypoka KosinyectBO 4acoB | Jata JyieKTpOoHHBIE U POBbIE

n/n Bcero|| Koutposbhbie || TpakTHueckue | A3V 1€HHA 06pa3oBaTesIbHbIE PECYPChI

paboThI paboThI

1 |[[[®Pu3uka — Hayka o npupoje. HayuyHbie || 1 [[BubanoTeka LLOK
METO/bl IO3HAHUS OKPY>KarolUlero https://m.edsoo.ru/ff0c32e2]]
Mupal]

2 ||[[Posb 1 MecTO GU3HKH B 1 [[BubanoTeka LLOK
dbopMHUpPOBAaHUHY COBPEMEHHON HAayYHOM https://m.edsoo.ru/ff0c33e6]]
KapTHUHBbI MUPA, B IPAaKTUYECKON
JlesiTeJIbHOCTH JitoJieH ] |

3 |[[[MexaHUYeCKOE ABUKEHHE. 1 [[BubanoTeka LLOK
OTHOCHUTENIbHOCTh MEXaHUYECKOTO https://m.edsoo.ru/ff0c3508]]
ZB>keHus. [lepeMeleHre, CKOPOCTb,
yckopeHue]|

4 (|[[[PaBHOMEepHOE NpPSIMOJIMHENHOE 1 [[BubanoTeka IOK
JIBU>KeHue] | https://m.edsoo.ru/ff0c3620]]

5 ||[[PaBHOYCKOpEHHOE TPSAMOJIMHENHOE 1 [[BubanoTeka LLOK
JBU>KeHUe] | https://m.edsoo.ru/ff0c372e]]

6 |[[[CBo6oaHOE MajieHUuE. YCKOpeHHe 1 [[BubanoTeka LIOK
CBOOOJHOTO MajieHUs || https://m.edsoo.ru/ff0c39cc]]

7 ||[[KpuBoJMHENHOE NBUMXKEHHE. 1 [[BubaunoTeka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE

n/n Bcero|| KouTtposbHbie || IpakTHueckue | A3V 1€HHA 06pa3oBaTesIbHbIE PECYPChI

paboThI paboThI
JIB1>KeHM e MaTepUaJbHON TOYKH MO https://m.edsoo.ru/ff0c3ada]]
OKPYHOCTH] |

8 ||[[TIpuHUMI oTHOCUTeNbHOCTU [anues. 1 [[BubaunoTeka [JOK
MHepuyaibHble CUCTEMbI OTCYETA. https://m.edsoo.ru/ff0c3be8]]
[TepBbIit 3aKoH HbtoTOHA] ]

9 ||[[Macca Tena. Cuaa. [IpuHIUI 1 [[BubaunoTeka [JOK
CyINeprno3uluu cui. Bropoit 3aKoH https://m.edsoo.ru/ff0c3be8]]
HbloTOHa AJ11 MaTepuabHON TOUKH] |

10 ||[[[TpeTuii 3akoH HbroTOHA A1 1 [[BubanoTeka LLOK
MaTepHuaJbHbIX TOYEK] | https://m.edsoo.ru/ff0c3be8]]

11 ||[[3ak0oH BceMupHOro TsAroreHus. Cuia 1 [[BubanoTeka LLOK
Tsi>KecTH. [lepBasi KocMU4YecKas https://m.edsoo.ru/ff0c3d00]]
CKOpPOCTh]]

12 ||[[Cuna ynpyrocTu. 3akoH ['yka. Bec 1 [[BubanoTeka LLOK
Tesal| https://m.edsoo.ru/ff0c3e18]]

13 ||[[Cuna Tpenus. KoapdpuiyeHT TpeHuUs. 1 [[BubanoTeka LLOK
CuJ1a cOonpOTHBJIEHUS NP JBUXKEHU U https://m.edsoo.ru/ff0c3f76]]
TeJia B )KUJIKOCTU UJIM Ta3e]]

14 ||[[TlocTynaTesbHOE M BpalllaTeJbHOE 1 [[BubanoTeka IOK
JIBUPKeHU e abCOIIOTHO TBEPAOTO TeJa. https://m.edsoo.ru/ff0c41a6]]
MomeHT cuJbl. [leqo cuiel YcaoBusa
paBHOBecHs TBEPAOTO Tesal]

15 |[[[MMny/1bC MaTepUaJbHON TOYKH, 1 [[BubanoTeka LLOK

CHUCTEMbI MaTepHUa/bHbIX TOYEK.
Umnysibc cuibl. 3aKOH COXpaHEeHUA
uMIyJabca. PeakThuBHOe JBUXeHUeE] |

https://m.edsoo.ru/ff0c43d6]]
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Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE

n/n Bcero|| KouTtposbHbie || IpakTHueckue | A3V 1€HHA 06pa3oBaTesIbHbIE PECYPChI

paboThI paboThI

16 |[[[PaboTa 1 MOIIHOCTb CHJIBL. 1 [[BubamoTeka LIOK
KuHeTu4eckast 3Heprus MaTepyaJbHOU https://m.edsoo.ru/ff0c4502]]
ToukU. TeopemMa 06 U3BMeHEHUH
KMHETUYeCKOU sHepruu|]

17 ||[[TloTeHyManbHasA 3HEPrHUs. 1 [[BubamoTeka LLOK
[ToTeHIMa/IbHASA 3HEPTUS YIIPYTO https://m.edsoo.ru/ff0c461a]]
JlebOopMHUPOBAHHOM NPYKHUHBI.

[ToTeHUMaNbHAs SHEPTUSA TeJia BOIU3U
OBEPXHOCTH 3eMJiH]|

18 ||[[IloTeHUMaIbHbIE U HENOTEHIAATbHbIE 1 [[BubanoTeka LLOK
cuJbl. CBA3b pabOThI HEMOTEHUATbHbIX https://m.edsoo.ru/ff0c478c]]
CUJI C U3BMEHEHUEM MeXaHUYeCcKou
39HEPTruU CUCTEMBbI TeJl. 3aKOH
COXpaHEHMUS] MEXaHUYECKOU 3Hepruu]|

19 ||[[/TabopaTopHas paboTa «MUccnenoBanue| 1 1 [[1]

CBsI3U pabOThI CUJIbI C ©3MEHEHUEM
MexaHUYeCKOU 3Hepryuu TeJsa Ha
IprUMepe pacTs>KeHHs1 pe3WHOBOTO
XKryTar]]

20 ||[[KoHTpOoJsibHas paboTa o TeMe 1 1 [[BubanoTeka IOK
«KrnnemaTuka. JluHaMuKa. 3aKOHbI https://m.edsoo.ru/ff0c4b74]]
COXpaHeHMs B MeXaHUKe»]]

21 ||[[OcHOBHBIE MOI0KEHUS MOJIEKYJISIPHO- 1 [[BubanoTeka LLOK
KUHETHU4YeCKON Teopuu. BpoyHoBckoe https://m.edsoo.ru/ffOc4dc2]]
nBuxenue. [ludoysus]|

22 ||[[XapakTep ABUKEHUS U 1 [[1]

BSHI/IMO,ELGI;’ICTBHH 4aCTuL, BeleCTBa.



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ne
n/n

Tema ypoka

KoJsinyecTBO 4acos

KonTposbHsle || [IpakTHyYeckue

paboThl

V3y4YeHHus

JJIeKTpOHHbBIE U POBbIE
06pa3oBaTesIbHbIE PECYPChI

Mogenu cTpoeHus ra3os, XXUJKOCTEN U

TBEP/bIX Te||

23

[[Macca monekyJ1. KosnruecTBo
BelecTBa. [locTosiHHas ABora/ipo]]

[[1]

24

[[TenioBOe paBHOBecue. TeMnepaTtypa u
eé nsMmepenue. lllkana remneparyp
Lenbcus]]

[[1]

25

[[MpeanbHbId ra3 B MKT. OcHOBHOE

ypaBHeHue MKT]]

[[BubanoTeka LLOK
https://m.edsoo.ru/ff0c4fde]]

26

[[A6costoTHas TeMIepaTypa Kak Mepa
cpeAHeN KUHETUYECKOU SHEPTUHU
JIBMDKEHH S MOJIEKYJI. YpaBHEHHE
MengeneeBa-KianeiipoHal]

[[BubanoTeka LOK
https://m.edsoo.ru/ff0c511e]]

|[[3aKOH JlanbToHa. ['a30Bble 3aKOHBI] |

[

28

[[/TabopaTopHas paboTa «HcciegoBaHue
3aBUCUMOCTHU MeX/y NapaMeTpamMu
COCTOSIHUSI Pa3pPeXXeHHOro rasa»||

[[1]

29

[[M30ompolLiecchl B uiea/IbHOM Trase U UX
rpadudeckoe npeacraByeHue] |

[[BubanoTeka IOK
https://m.edsoo.ru/ff0c570e]]

30

[[BHYyTpeHHsis1 sHEprUs
TE€PMOJAMHAMHUYECKON CUCTEMBI U
crnoco6bl eé u3MeHeHus. KosnyectBo
TEIJIOTHI U paboTa. BHyTpeHHsIs
3HepPrus 0JTHOATOMHOTO U/l€aJTbHOTO
rasal]

[[BubanoTeka IOK
https://m.edsoo.ru/ff0c5952]]

31

[[Buabl Temonepenayuu]]

[[BubanoTeka LIOK
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Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE
n/n Bcero|| KouTtposbHbie || IpakTHueckue | A3V 1€HHA 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
| || || ||https://m.edsoo.ru/ff0c5c36]]
32 ||[[YZienbHas TEMJIOEMKOCTb BellleCTBa. 1 [[BubamoTeka LLOK
KosinuecTBO TENMJIOTHI TPU https://m.edsoo.ru/ff0c5c36]]
Temionepezaye. AiuabaTHbIN npoiecc]]
33 ||[[[lepBbIit 3aKOH TEPMOAMHAMHUKHU U €TO 1 [[BubaunoTeka [JOK
npUMeHeHHe K u3onpoieccam] | https://m.edsoo.ru/ffOc5efc]]
34 |[[[Heo6paTUMOCTb MpolLeccoB B pupoge.|| 1 [[BubanoTeka LLOK
BTopoii 3aK0oH TepMOAMHAMUKH] | https://m.edsoo.ru/ff0c6230]]
35 ||[[[[Tpunuun gevictBus u KI1/| TenyioBoi 1 [[BubanoTeka LOK
MallXHbI] | https://m.edsoo.ru/ff0c600a]]
36 |[[[Lnkn Kapro u ero KIA] 1 [ ([
37 ||[[9kosorHYecKre Npob6aeMbl 1 [[1]
TeNnJI03HEPreTUKHU] |
38 ||[[O6061wmatomuil ypok «MoJsiekyasipHast 1 [[BubaunoTeka JOK
¢usuka. OCHOBbI TEPMOJUHAMUKU»] | https://m.edsoo.ru/ff0c6938]]
39 |[[[KoHTpoJsibHas paboTa o TeMe 1 1 [[BubanoTeka LLOK
«MounekynsipHas ¢usuka. OCHOBBI https://m.edsoo.ru/ff0c6a50]]
TepMOJAUHAMUKU»] |
40 |(|[[TTapoo6pa3oBaHre U KOHAEHCALIUS. 1 [[BubanoTeka IOK
Hcnapenue u kuneHue] | https://m.edsoo.ru/ff0c63b6]]
41 |(|[[A6contoTHaAst U OTHOCUTEJIbHASA 1 [[BubanoTeka LLOK
BJIXKHOCTb BO3/lyxa. HachlleHHbIN https://m.edsoo.ru/ff0c64d8]]
nap]]
42 |(|[[TBépnoe Teso. KpucTaninyeckue u 1 [[BubanoTeka LLOK
amMmopdHble Tesa. AHU30TPOIUS CBOMCTB https://m.edsoo.ru/ff0c65f0]]



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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
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https://m.edsoo.ru/ff0c65f0

Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE

n/n Bcero|| KouTtposbHbie || IpakTHueckue | A3V 1€HHA 06pa3oBaTesIbHbIE PECYPChI

paboThI paboThI
KpucTa/10B. )Kuikue KpucTasbl.
CoBpeMeHHble MaTepuabl||

43 ||[[[TlnaBneHHE U KPUCTAIU3ALIUS. 1 [[BubamoTeka LLOK
YaenbHas TenioTa MJiaBJeHUsI. https://m.edsoo.ru/ff0c6708]]
Cy6aumanus]]

44 ||[[YpaBHeHUEe TemoBOro 6asaHcal] 1 [[BubamoTeka LLOK

https://m.edsoo.ru/ff0c6820]]

45 ||[[91iekTpu3anus Tesa. JJeKTPUIeCKUn 1 [[BubaunoTeka [JOK
3apsz. /lBa BU/ia 3JIEKTPUYECKUX https://m.edsoo.ru/ff0c6bcc]]
3aps0B]]

46 |(|[[TTpoBOAHUKH, AUIJIEKTPUKHU U 1 [[BubanoTeka LLOK
NOJIyIPOBOJHUKH. 3aKOH COXpPaHEHHU https://m.edsoo.ru/ffOc6bcc]]
3JIEKTpUYecKoro 3apsaal|

47 |(|[[B3aumogercTBUE 3apsi0B. 3aKOH 1 [[BubanoTeka LLOK
KysioHa. ToyeuHbIH 3/IeKTPUIECKU U https://m.edsoo.ru/ff0c6ce4]]
3apan]]

48 |(|[[Hanmps»kEHHOCTb 3JIEKTPUYECKOTO 1 [[BubanoTeka LLOK
noJid. [IpuHIMN cynepno3uuu https://m.edsoo.ru/ff0c6df2]]
3JIEKTPUYECKUX NoJsiel. IMHUU
HaNps>KEHHOCTHU ] |

49 |(|[[PaboTa cu.J 3/1eEKTPOCTATUYECKOTO 1 [[BubanoTeka IOK
noJig. [loTreHuasn. PasHoctb https://m.edsoo.ru/ff0c6f00]]
NOTeHLHa0B]]

50 ||[[TTpOBOAHUKU U AUIJIEKTPUKH B 1 [[BubanoTeka LIOK

3JIEKTPOCTATUYECKOM TOJIE.
JMaieKTpruYecKasi IPOHUIIAEMOCTB] ]

https://m.edsoo.ru/ff0c7018]]



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE
n/n Bcero|| KouTtposbHbie || IpakTHueckue | A3V 1€HHA 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
51 ||[[9.1ekTpoéMKocTb. KonaeHcaTop]] 1 [[BubamoTeka LIOK
https://m.edsoo.ru/ff0c7126]]
52 ||[[21eKTpOEMKOCTb MJIOCKOTO 1 [[BubaunoTeka [JOK
KOH/IeHCAaTopa. JHePTHs 3apsIP)KEHHOTO https://m.edsoo.ru/ff0c72c0]]
KOH/JleHcaTopa]]
53 ||[[/labopaTopHas paboTa "U3MepeHue 1 1 [[1]
3JIEKTPOEMKOCTH KOoHieHcaTopa"]]
54 |[[[IIpyHLMI JelCTBUSA U IPUMEHEHUe 1 [[1]
KOH/IEHCaTOPOB, KOMUPOBaJIbLHOTO
arnmnapara, CTpyHHOro npuHTepa.
JJIeKTpOCTaTHUYecKas 3alUTa.
3azeMJieHHE 3JIEKTPONPHUO0POB] |
55 ||[[3/1eKTpUY€eCKUU TOK, YCJOBHUSA €TO 1 [[1]
cyuectBoBaHusA. [locTosiHHBIN TOK. CUia
Toka. Hanps>kenue. ConpoTUBJieHHE.
3akoH OMa aJ1g yyacTka 1enu]|
56 ||[[[TocnenoBaTebHOE, TapaJljiesibHOE, 1 [[BubanoTeka LLOK
CMelllaHHOe Coe/IJUHEHHE TPOBOJHUKOB. https://m.edsoo.ru/ff0c74£0]]
JlabopaTtopHas paborta «H3yueHune
CMeUIaHHOTO COeIMHEHUs
pe3rcTOpoB»|]
57 ||[[PaboTa 1 MOIIIHOCTb 3JIEKTPHUUYECKOTO 1 [[BubanoTeka LLOK
ToKa. 3akoH /[xoysa-JleHual| https://m.edsoo.ru/ff0c7838]]
58 ||[[3akon Oma fJis1 mOJIHOM (3aMKHYTOM ) 1 [[BubanoTeka LLOK

asleKTpUdeckou nenu. Kopotkoe
3aMbIKaHUe. JlTabopaTopHas paboTa

https://m.edsoo.ru/ff0c7ae0]]



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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Ne
n/n

Tema ypoka

KoJsinyecTBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
H3y4eHUs

JJIeKTpOHHbBIE U POBbIE
06pa3oBaTesIbHbIE PECYPChI

«HU3mepenune 3/IC MCTOYHUKA TOKA U €r0

BHYTPEHHETr0 CONPOTHUBJIEHUA»]]

59

[[3/1eKTpoHHasA MPOBOAUMOCTb TBEPABIX

MEeTaJIJIOB. 3aBUCUMOCTDb
CONPOTUBJIEHUS METAJIJIOB OT
TeMIepaTypbl. CBEpXIPOBOAUMOCTH] |

[[1]

60

[[3/1eKTprUYecKU TOK B BaKyyMe.
CBOMCTBA 3JIEKTPOHHBIX MyYKOB] ]

[[1]

61

[[[Tos1lynpOBOJHUKH, KX COOCTBEHHAsA U
npuMecHas NpoBoAMMOCTb. CBOMCTBa
p—n-nepexoza. [loslynpoBoHUKOBbIE
npu6opsel]]

[[BubanoTeka LLOK
https://m.edsoo.ru/ff0c84ael]]

62

[[2/1ekTpUYecKrH TOK B pacCTBOpax 1
pacriaBax 3J1eKTPOJIUTOB.
JJIEKTPOJIMTHY eCKast AU CCOLUALIUS.
JneKkTposus]]

[[BubanoTeka LOK
https://m.edsoo.ru/ff0c82ba]]

63

[[2/1ekTpUyYecKri TOK B ra3ax.
CaMocTosSITe/NIbHBIN U

HEeCcaMOoCTOSITebHbIN pa3pdn. MoJiHus.

[Tnazmal]

[[BubanoTeka LLOK
https://m.edsoo.ru/ff0c84ae]]

64

[[21ekTpuyeckre NpUbOPbI U
YCTPOWCTBA U UX MPAKTUUYECKOE
npuMeHeHue. [IpaBuia TEXHUKU
6e30macHOCTH]]

[[BubanoTeka IOK
https://m.edsoo.ru/ff0c86fc]]

65

[[O6o6uaomuil ypok
«JJIEKTPOMHAMUKa»]]

[[BubanoTeka LIOK
https://m.edsoo.ru/ff0c88be]]



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE
n/n Bcero|| KouTtposbHbie || IpakTHueckue | A3V 1€HHA 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI

66 ||[[KoHTposibHas paboTa 1o TeMe 1 1 [[BubaunoTeka [JOK
«JJieKTpocTaTUKa. [IocTOssHHBIN https://m.edsoo.ru/ff0c8a8a]]
3JIEKTPUYECKUN TOK. TOKU B Pa3JIMYHBIX
cpenax»]|

67 ||[[Pe3epBHbII ypok. KoHTpo/IbHAsA 1 [[BubaunoTeka [JOK
paboTa o TeMe "JeKTpoAuHAMUKA"]] https://m.edsoo.ru/ff0c8c56]]

68 ||[[Pe3epBHBbIi ypok. 06061IAIOIIMNA YPOK 1 [[BubaunoTeka [JOK
no TemaMm 10 kuacca]] https://m.edsoo.ru/ff0c8f6c]]

OBILIEE KOJIMYECTBO YACOB IO 68 3 3

[TIPOTPAMME

11 KJIACC

Ne Tema ypoka KosinyecTBO YyacoB | Jara J/IeKTpOHHbIE IIUPPOBLIE
n/n Bcerol|| KontposbHeie || IpakTiueckue || A3YI€HHA 06pa3oBaTesIbHbIE PECYPChI
paboThl paboThl

1 ||[[TlocTOsIHHBIE MAarHUTHI U UX 1 [[BubanoTeka LLOK
B3auMo/JelicTBHe. MarHUTHOE MoJIe. https://m.edsoo.ru/ff0c9778]]
BeKkTop MarHMTHOW UHAYKUUH. JINHUU
MarHUTHON UHAYKIMH] |

2 ||[[MarHuTHOE noJie MPOBOJHHUKA C TOKOM. || 1 [[BubanoTeka IOK
OneIT dpcTena. B3aumogencreue https://m.edsoo.ru/ff0c98fe]]
NPOBOJAHUKOB C TOKOM] |

3 |[[[/labopaTopHas paboTa «H3yueHne 1 1 [[BubaunoTeka JOK
MarHMTHOTO M0JISl KaTyIKU C TOKOM»|] https://m.edsoo.ru/ff0c98fe]]

4 |[[[[e¥icTBMEe MAarHUTHOTO MOJISI HA 1 1 [[BubanoTeka LIOK
NPOBOAHUK € TOKOM. Cus1a AMnepa. https://m.edsoo.ru/ff0c9ac0]]
JlabopaTopHas paboTta «McciesoBaHue



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
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Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE

n/n Bcero|| KouTposbHbie || lpaktudeckue || A3Y1eHHs 06pa3oBaTesIbHbIE PECYPChI

paboThI paboThI
JleCTBUSA MOCTOSTHHOTO MarHuTa Ha
paMKy C TOKOM»] |

5 |[[[[eHcTBMe MarHUTHOTO MOJISA HA 1 [[BubamoTeka LLOK
JIBIDKYILYIOCS 3apsI?)KEHHYI0 YaCTHILY. https://m.edsoo.ru/ff0c9df4]]
Cuna Jlopenua. Pa6oTa cuiibl JlopeHnal |

6 |[[9n1exTpomMarHuTHas UHAYKLHKA. [loTOK 1 [

BEKTOpa MarHUTHOM MHAYKIMU. I/IC
UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON
uHaykuuu @apazes]]

7 ||[[/TabopaTopHas paboTa «MccnemoBanue | 1 1 [[BubaunoTeka LJOK
sIBJIEHUS 3JIEKTPOMAarHUTHOM https://m.edsoo.ru/ff0cal50]]
UHIAYKLUU»]]

8 ||[[[MHAyKTUBHOCT®D. fIBJIeHUE 1 [[BubanoTeka LOK
caMOUHAYKIMHU. 3/IC cCaMOUHAYKIIMH. https://m.edsoo.ru/ff0ca600]]
JHepryus MarHUTHOIO MOJISA KaTyLIKH C
TOKOM. JJIEKTPOMarHuTHOE 1noJie]]

9 ||[[[TexHMYeCKHE YCTPOUCTBA U UX 1 [[1]

IpUMeHEeHHeE: IOCTOSIHHbIe MAarHUTHI,
3JIEKTPOMAarHuThl, 3JIEKTPOJBUTATEb,
YCKOPHUTEJH 3JIeMeHTapHbIX YaCTHUL,
WH/JYKIMOHHAs Nevb] |

10 |[[[O6o6wawmuil ypok «MarnuTHoe noJe.|| 1 [[BubaunoTeka JOK
JJieKTpOMarHMTHass UHAYKIUA»|] https://m.edsoo.ru/ff0cab82]]

11 ||[[KoHTposbHasA paboTa 1o TemMe 1 1 [[BubanoTeka LLOK

«MarnuTHoe 1noJie. 3J1IeKTPOMarHuTHas
UHAYKIUA»]]

https://m.edsoo.ru/ff0cad58]]



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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Ne
n/n

Tema ypoka

KoJsinuectBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
H3y4eHUus

JJIeKTpOHHbBIE U POBbIE
06pa3oBaTesIbHbIE PECYPChI

12

[[CBOGOAHBIE MEXaHUYECKHE KOJIEOAHUSI.
['apMoHUYecKue KosiebaHUsl. YpaBHeHUE
rapMOHUYECKHUX KOJIeOaHU .
[IpeBpaleHue sHepruu||

[[BubamoTeka LIOK
https://m.edsoo.ru/ff0caf06]]

13

[[/TaBopaTopHast paboTa «HMcciegoBanue
3aBUCUMOCTHU NEPUOJA MAJBIX
KoJie6baHU U Tpy3a Ha HUTH OT JJIMHbI
HUTHU U Macchl rpy3a»]|

[[1]

14

[[KonebaTenbHbll KOHTYP. CBOGOHbIE
3JIEKTPOMarHUTHbIE KoJiebaHUs B
UJlea/IbHOM K0Jie6aTeJbHOM KOHTYPE.
AHanorust Mexay MexaHU4eCKUMHU U
3JIEKTPOMArHUTHBIMU KoJiebaHUSAMU] |

[[BubamoTeka LLOK
https://m.edsoo.ru/ff0cb820]]

15

[[®opmyna TomcoHa. 3aKOH cOXpaHEHUS
3HEPruU B UZieajibHOM K0Jie6aTelbHOM
KOHTYype]]

[[BubanoTeka LOK
https://m.edsoo.ru/ff0cb9c4]]

16

[[(TpencTaBsieHUE O 3aTyXaKOLUUX
KoJie6aHUsX. BbIHYK/IeHHbIe
MexaHU4YecKue KosiebaHus1. PesoHaHC.
BbIHY>K/IeHHbI€ 3JIEKTPOMarHuTHbIE
KoJiebaHus| |

[[BubanoTeka LOK
https://m.edsoo.ru/ff0cbb86]]

17

[[(TepeMeHHBbIN TOK. CUHYCOUIA/IbHBIN
nepeMeHHbIH TOK. MOIIHOCTb
epeMeHHOT0 TOKa. AMIIMTYHOE U
JleHCTBYyIOIlee 3HAaYEeHUE CUJIbl TOKA U
HanpspxkeHus ||

[[BubanoTeka IOK
https://m.edsoo.ru/ff0cbd34]]

18

[[TpancpopmaTop. [IpousBoaCcTBO,

[[1]



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE
n/n Bcero|| KouTposbHbie || lpaktudeckue || A3Y1eHHs 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
nepejayda v norpebJeHue
3JIEKTPUYECKOW 3HepTUH] |
19 |[[[YcTpoHCTBO U IpaKTHUYECKOE 1 [[BubaunoTeka [JOK
NpUMeHeHHe 3JIeKTPUYECKOro 3BOHKA, https://m.edsoo.ru/ff0cc324]]
reHepaTtopa NepeMeHHOr0 TOKa, IUHUHU
aJiekTponepesay]|
20 |[[[9xos10THMYECKHE PUCKH IPU 1 [[1]
IPOU3BO/CTBE 3JIEKTPOIHEPTUH.
KysibTypa ncnoJsib30BaHuUs
3JIEKTPO3HEPTUH B NOBCEHEBHOM
*KU3HH]|
21 |[[[MexaHUYeCKHE BOJIHBI, yCJIOBUS 1 [[BubanoTeka LOK
pacnpocTtpaHnenus. [lepuoa. CkopocTb https://m.edsoo.ru/ff0cca54]]
pacnpocTpaHeHus U AJIMHA BOJIHBI.
[TonepeyuHblie U NPOAOIbHBIE BOJIHBI] |
22 |[[[3Byk. CkopoCTb 3BYKa. ['poMKOCTb 1 [[BubanoTeka LLOK
3ByKa. BbicoTa ToHa. Tem6p 3ByKa] | https://m.edsoo.ru/ffOcccOc]]
23 ||[[91eKTpOoMarHUTHbIE BOJIHbI, UX 1 [[BubanoTeka IOK
CBOMCTBA U CKOpPOCTb. llIkana https://m.edsoo.ru/ffOccfe0]]
3JIEKTPOMArHUTHBIX BOJIH] |
24 |[[[(TpruHLMOBI PaAHUOCBA3H U 1 [[1]
TeJieBUieHUs1. Pa3BUTHE Cpe/ICTB CBSI3H.
Paavosokanus]]
25 ||[[KonTposibHas paboTa «Kosebanus u 1 1 [[BubaunoTeka JOK
BOJIHBI»] | https://m.edsoo.ru/ffO0cc6f8]]
26 |[[[TTpssMonHeliHOe pacipoCTpaHeHHEe 1 [[BubanoTeka LIOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE

n/n Bcero|| KouTposbHbie || lpaktudeckue || A3Y1eHHs 06pa3oBaTesIbHbIE PECYPChI

paboThI paboThI
CBeTa B OAHOPOAHOM cpejie. ToueuHbIN https://m.edsoo.ru/ff0cd350]]
MCTOYHUK cBeTa. JIyy cBeTa]]

27 |[[[OTpaxxeHue cBeTa. 3aKOHbI OTpakeHusd || 1 [[BubamoTeka LLOK
cBeTa. [locTpoeHue U306pakeHUH B https://m.edsoo.ru/ff0cd4e0]]
IJIOCKOM 3epKaJie]]

28 ||[[TpenomaeHue cBeTa. [TosiHOE 1 [[BubamoTeka LLOK
BHYTpeHHee oTpakeHue. [IpesieibHbIH https://m.edsoo.ru/ff0cd7f6]]
yroJl HOJIHOI'0 BHYTPEHHETO
oTpakeHHUs| |

29 |([[[/TabopaTopHas paboTa «Mi3MepeHune 1 1 [[BubaunoTeka LJOK
noKasaTeJisi IpeJOMJIeHUs CTeKIa»] | https://m.edsoo.ru/ff0cd67a]]

30 ||[[/Tun3sl. [locTpoeHHEe H306paKEHHH B 1 [[BubanoTeka LOK
JuH3e. PopmyJsia TOHKOHN JIMH3HI. https://m.edsoo.ru/ff0cdd1e]]
YBesinueHue JIMH3bI| |

31 ||[[/TabopaTopHas paboTa «MccnemoBanue | 1 1 [[1]

CBOMCTB U300pa’KEHUU B JINH3aX» ] |

32 ||[[Aucnepcus cBeTa. C/IOXKHBIN COCTaB 1 1 [[1]
6esioro cBeTa. l|BeT. JJabopaTopHas
paboTa «HabstogeHue aucnepcuu
cBeTa»||

33 ||[[MuTepdepeHnus cBeTa. Jludpakius 1 [[BubanoTeka IOK
cBeTa. luppakuoHHas peméTkal| https://m.edsoo.ru/ff0ced22]]

34 ||[[ITonepe4yHOCTb CBETOBBIX BOJIH. 1 [[BubanoTeka LLOK
[Tonsspusanus ceetal] https://m.edsoo.ru/ff0cf02e]]

35 |[[[OnTu4eckre npubOPHI U YCTPOUCTBA U 1 [[1]

yCJ0BUS UX 6€30MacHOr0 NpUMeHeHu ||



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE

n/n Bcero|| KouTposbHbie || lpaktudeckue || A3Y1eHHs 06pa3oBaTesIbHbIE PECYPChI

paboThI paboThI

36 |[[[TpaHuLbl TPUMEHUMOCTH 1 [[BubaunoTeka [JOK
KJ1aCCU4eCKOM MexaHUKHU. [locTynaTel https://m.edsoo.ru/ff0cf862]]
CHeLMaJbHOM TEOPUH
OTHOCHUTEJIbHOCTH ]

37 ||[[[OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 1 [[BubaunoTeka [JOK
3aMe/JieHHe BpEMEHU U COKpallleHue https://m.edsoo.ru/ffOcfa42]]
JUINHBI] |

38 ||[[OHeprus u uMnysibC peJsiTUBUCTCKOMN 1 [[BubaunoTeka [JOK
yacTullpl. CBSI3b Macchl C SHEPTUEN U https://m.edsoo.ru/ffOcfc68]]
HMMIYJIbCOM. JHEPTHS NMOKOs|]

39 ||[[KonTposbHas paboTa «OnTHKA. 1 1 [[BubaunoTeka LJOK
OCHOBBI cieliMaJIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0]]
OTHOCHUTEJIbHOCTHUY] |

40 |([[[®oToHBl. ®opMysia [I1aHKka. IHEeprUa u 1 [[BubanoTeka LLOK
UMIyJibC GOTOHA]] https://m.edsoo.ru/ffOcfe16]]

41 |(|[[[OTKpBITHE M UCcCAeAOBAHUE 1 [[BubanoTeka LLOK
doToadpPekTa. OnbiThl A. I'. CTos1eToBa]] https://m.edsoo.ru/ffOcffc4]]

42 |[[[Bakonbl doTO3dPekTa. YpaBHEHHE 1 [[BubanoTeka IOK
JuHIITEWHA A5 doToadPeKTa. https://m.edsoo.ru/ff0d015e]]
«KpacHas rpanuna» potoadpdekral]

43 |[[[1aBneHue cBeTa. OnbIThI I1. H. 1 [[BubanoTeka IOK
JlebeeBa. XuMHU4eCKOe JIeUCTBUE https://m.edsoo.ru/ff0d04a6]]
cBeTa]]

44 |[[TexHuyeckue yCTpOWCTBA U 1 [[1]

MMpaKTH4Y€eCKOoe IPUMEHEHH e
(1)OT03J1€MEHT, (l)OTOAaT‘{I/IK, COJIHEYHadA



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Ne Tema ypoka KosimyecTBO 4acoB | Jarta JJIeKTpPOHHbIE IUPPOBHIE
n/n Bcero|| KouTposbHbie || lpaktudeckue || A3Y1eHHs 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
| [lsarapes, caerommon] | [ |
45 ||[[Pewrenue 3azja4 0 TeMe «IJE€MEHTHI 1 [[BubamoTeka LLOK
KBAaHTOBOM ONTHUKU»]| https://m.edsoo.ru/ff0d0302]]
46 | [[Mogmenb aToma ToMcoHa. OnbIThI 1 [[BubanoTeka LLOK
Pe3epdopaa no paccessHUIO A-4aCTHUII. https://m.edsoo.ru/ff0d091a]]
[l1aHeTapHas Mo/iesib aToMa] |
47 |[[[MocTynaTsl Bopal]] 1 [[BubanoTeka LLOK
https://m.edsoo.ru/ff0d0Oafa]]
48 |[[A3n1yyeHHe u noTyioleHHEe GOTOHOB 1 [[BubanoTeka LOK
NpU Nlepexo/ie aToMa C OZJHOTO YPOBHS https://m.edsoo.ru/ff0dOafa]]
3HepPTUHM Ha Apyrou. Buabl cnekTpos]]
49 ([[[BosiHOBBIE cBOMCTBA YacTUll. Bosnbl ge || 1 [[BubanoTeka LLOK
Bpouss. KopnyckyisipHO-BOJTHOBOM https://m.edsoo.ru/ff0d0ca8]]
Ziyanrn3M. CHOHTaHHOE U BbIHYK/IEHHOE
n3jay4deHue]|
50 ||[[OTKpbITHE paHOAKTUBHOCTH. ONBITHI 1 [[BubanoTeka LLOK
Pesepdopaa o onpejie/ieHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2]]
PaZJlM0aKTUBHOTO U3JIy4eHUs]]
51 ||[[CBoiicTBa anbda-, beTa-, raMMa- 1 [[1]
u3JydeHus1. BiusiHue paJUOaKTUBHOCTH
Ha >KMBbl€ OPTaHU3Mbl| |
52 ||[[OTKpbITHE NPOTOHA U HEUTPOHA. 1 [[BubanoTeka LLOK
H3oTonbl. Anbda-pacnaj. J1eKTPOHHbIN https://m.edsoo.ru/ff0d1162]]
Y MO3UTPOHHBIN 6eTa-pacnaf. 'amma-
u3Jy4yeHue]]
53 |[[[9Heprus cBA3U HYKJIOHOB B si/Ipe€. 1



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

Tema ypoka

KoJsinuectBO 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4eckue
paboThl

Jarta
H3y4eHUus

JJIeKTpOHHbBIE U POBbIE
06pa3oBaTesIbHbIE PECYPChI

AnepHble peakyyu. 1epHbIN peakTop.
[Ipo6JieMbl, MEPCIEKTUBHI,
JKO0JIOTUYEeCKHE aCleKThl AZlepHOU
HepreTUKH]|

54

[[31emMeHTapHbIe YacTUlbl. OTKpPbITHE
N03UTpoHa. MeToAbl HAG/II0JeHHS U
pervcTpanuu 3JieMeHTapHbIX YaCTHILI,
Kpyrbii cton «PyHaaMeHTa/lbHbIE
B3auMoelcTBUsA. EAMHCTBO
bu3nUecKor KapTUHBI MUPa»]]

55

[[Bug 3Bé3aHOTO HEOA. Co3Be3AMA,
sipKHe 3BE3/1bl, IJIAHETHI, UX BUAUMOE
ABwxeHue. CosHeyHast cucteMal |

56

[[ConHie. CoiHeYHast aKTUBHOCTb.
Uctouynuk sHepruu CosiHLa ¥ 3BE3/] |

57

[[3BE3Ab1, UX OCHOBHbIE
XapaKTepPUCTUKHU. 3BE3/1bI IJIaBHOU
M0CJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3BE3]1. COBpeMeHHbIe
IpeCTaBJIEHUS O TPOUCXOXKIEHUH U
3Bositoniu CoJiHLA U 3BE37] |

58

[[Mneuynblit [lyTh — Hamia ['asakTHKa.
[Tonoxenue u apuxeHue CosHILA B
[anakTuke. 'asakTUKU. YEpHBIE AbIPbI B
spax raJakTHK] |

59

[[BcenenHasi. Pasberanue rajakTHK.
Teopus boJsibiioro B3pbiBa. PesiukTOBOE




Tema ypoka

KoJsinuectBO 4acos

Bcero

KonTposbHsle || [IpakTHyeckne
paboThI paboThI

Jarta
H3y4eHUus

JJIeKTpOHHbBIE U POBbIE
06pa3oBaTesIbHbIE PECYPChI

|M311yquHe. MeTaranakTukal]

[[HepewmeHHbIe TpO6IEMBI
acTpoHOMHUHM] ]

61

[[KoHTposibHasA paboTa «3JieMeHThl
aCTPOHOMHUMU U aCTPOPU3UKU»]]

62

[[O6o61aomuil ypok. Posib pusuku u
aCTPOHOMHHM B 3KOHOMHYECKOH,
TEXHOJIOTUYECKOH, COLIMaJIbHOM U
3TUYeCKOU chepax JesTeJbHOCTH
yesioBeKa| |

63

[[O6061matomui ypok. Posib 1 MecTo
$U3UKU M aCTPOHOMHUHU B COBPEMEHHOU
Hay4YHOW KapTHUHE MUpa|]

64

[[O606matomuit ypok. Posib dusuyeckon
TeopuUu B pOPMHUPOBAHUU
npejcTaBJeHUN 0 PU3NYECKOU KapTUHE
Mupal]

65

[[O606matonuii ypok. Mecto
du3nyecKor KapTUHbI MUPaA B 001 EM
psAly COBpeMEHHBIX eCTeCTBEHHO-
Hay4YHbIX IpeCTaBJeHU# 0 mpupo/e]]

[[1]

66

[[Pe3epBHBIN ypok. MarHuTHOE noJI€.
JJieKTpOMarHMTHas MHAYKIUA] |

[[1]

67

[[Pe3epBHbIN ypok. OnTuKa. OCHOBBI
crielMaJbHON TeopuU

OTHOCHUTEJIbHOCTH]]

[[1]




Ne Tema ypoka KosinuectBo 4acoB | Jara JJIeKTpOHHbBIE U POBbIE
n/n Bcero|| KouTposbHbie || lpaktudeckue || A3Y1eHHs 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
68 ||[[Pe3epHblil ypok. KBaHTOBas ¢pusnka. 1 [[BubaunoTeka [JOK
JJlIeMeHTbl aCTPOHOMUH U https://m.edsoo.ru/ff0d1784]]
acTpopusuku|]
OBLIEE KOJIMYECTBO YACOB I10 68 4 7
[TPO'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANMYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Gusuka, 10 xknace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. nox penakuueit
[TapdentbeBoii H.A., Akunonepnoe obmectso «M3natenbcrBo «IIpocsemienne»

» Gusuka, 11 xknace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. non penakmueit

[TapdentbeBoit H.A., Akunonepnoe o0mectBo «M3narensctBo «lIpocsemenne»

METOANYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

A.I1. PermkeBuy. CoopHUK 3a1a4 1o ¢usuke. Mocksa, poda, 2005 - 2017 T.
Coopnuk 3amau o ¢usuke mist 9 — 11 kmacco. Cocrasutens [.H. Crenanosa. M.:
«[Ipocsemienue,

2005 .

A.E. Mapomn, E.A. Mapon Ilunaktudeckue marepuansl 11 kmace, Mocksa, poda, 2005

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edso0.ru

http://www.int-edu.ru/soft/fiz.html

http://www.fizika.ru/

http://experiment.edu.ru/



https://m.edsoo.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/
http://experiment.edu.ru/

