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HNOACHUTEJBHASA 3AITUCKA

[Iporpamma o ¢usnke 6a30BOro0 ypoBHS Ha YPOBHE CPEJHEr0 OOIIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHH W TpPeOOBaHWUU K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTelbHON mporpammel, mpenctaBieHHapix B DPI'OC COO, a Takke ¢ y4éToM
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHUPOBAHHE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatontuxcsi 10—11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBanusM ®I'OC COO k miIaHUpPyeMbIM JIMYHOCTHBIM, MPEJAMETHBIM U METaIlpeMETHBIM
pe3yiapTaTaM OOyuYeHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbBIE 1I€IM U3y4eHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHS Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeIMETHble, NpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «dusukay mno rogam ooydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPO/IbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIE Kypc GU3HKA — CHCTEMOOOpa3yIOIMMA JJisi €CTeCTBEHHO-HAYYHBIX yYeOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusmdyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HAYYHBIM METO/] IO3HAHUS MIPU BHIIOJHEHUH UMU YYEOHBIX UCCIIEI0BAaHUM.

B ocHoBy kypca puzuku uist ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOPBIE MOXKHO pacCMaTpUBaTh Kak MPUHIUIIBI €M0 MOCTPOCHHUS.

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUU ¢ Hel MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢busznueckux Tteopuil. Bemymum B Kypce sBusercs (oOpMHUpOBaHHME MpPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOJIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU TpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku mpeamnonaraeT 3HakoOMCTBO C HIMPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE cpeaHero oOriero odpa3oBaHuUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO-
Hay4HBIX SIBJICHUH U TIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO KCHOJIB30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB H
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH O6pa30BaT€J'H)HOFO
rporecca UCX0/11 U3 0COOCHHOCTEN MIaHMPOBaHUs U OCHalleHHs kaOuHeTta gu3uku. [Ipu s3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN Q)HSquCKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHMManME YACTACTCA PECIICHUIO paC'-IéTHBIX 1 Ka4CCTBCHHBIX 3a1a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK U UHTErpupys 3HAHUS U3 pa3HbIX pa3nenoB. J[Jis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOe 00opynoBaHue (OpMHpPYeTCss B COOTBETCTBUM C HPUHIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe oOopymoBaHUE ISl YYCHHYECKHUX MPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX M IH(POBBIX MPHUOOPOB, a TaKke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydYHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEJUIEKTYabHBIX U TBOPUYECKHX CIIOCOOHOCTEN;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEI0BATENICKOTO OTHOIIECHUS K OKPY)KAIOLIUM SIBIICHUSIM;



(dhopMHpOBaHKE HAYYHOTO MHPOBO33PCHUS KAaK PE3y/IbTaTa U3yudeHUS OCHOB CTPOCHUS
Matepud U (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dhopMHpOBaHHE YMEHUI OOBSICHATH SBIICHUS C UCIOIB30BaHUEM (PU3UYECKUX 3HAHUHN U
Hay4YHBIX JIOKA3aTeIbCTB;

(dhopMHUpOBaHKE MPEACTABICHUN O POIM (PUUKH JUIS PA3BUTHS JIPYTHX €CTCCTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHH.

JlocTikeHne 3TuX Ieneil oOecreunBaeTCs PElICHUEM CIISIYIOIMX 3aJad B IIPOIecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3UKY U 3JIEMEHTHI acTPO(PU3HKY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJEeNbI0, 3a/ay, TOJIpa3yMEBaAIOLIUX CaMOCTOSITENIbHOE CO3/laHue (PU3MUecKon
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBENCHUS (DU3HMUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usmku (6a30BbIi YpOBEHB) Ha YPOBHE CpeaHEro ooOmiero oOpa3oBaHUs
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YUYHUTENb JeJacT BBHIOOP MPOBEICHUs JA0OPATOPHBIX paboT H
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHHs OKpyxkaroumero mupa. Posib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HYECKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBuwxeHue. [[BrkeHue MarepuaibHOM TOYKH 10 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAas cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHapsJ0B, LICMHbIE U PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPE/IEICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpoIIeHHOro TOPHU30HTATBHO.
Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
oTc4Yéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNtbHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepraIbHbIX TOUEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[locTynarenbHo€e U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOTO TENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJd, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMarepuaibHOW TOUYkd. Teopema 00 M3MEHEHHMM KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH HHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBwkenue. Juddysms. Xapakrep HABMKEHHS € B3aUMOJICHCTBUS YaCTHUIL
BelmecTBa. MoJiell CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temnepatypa u e€ nuamepenue. [llkana remneparyp Lenbcus.

Mogens uaeansHOro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETHYECKON TEopuu
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dvactui rasza. [llkama temmnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMA,
n30x0pa, n3obapa.

TexHudeckune ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, [OKa3bIBAIONIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYIT
OPraHNYEeCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOIEHCTBHSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHl 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUEHUE. Y JIelIbHAast
TETII0EMKOCTD BellecTBa. KoJnuecTBo TEMIOTHI MPH TEIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaius paboThl rasa.

Bropoii 3akoH TepmoarnHaMuku. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbL. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHWH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JaTyHHOU TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEIIbHAS BIAXXHOCTh BO3ayxa. HackleHHbIN nap. YaenbpHas TerioTa mapooOpa3oBaHuUs.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa riasneHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUU  TOJIyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npyu moHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa Buga 53IEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKHU U MOJTYIPOBOAHUKN. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsipoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM — 3apsi.
Onektpuueckoe mnoJe. Hanpsxk€HHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHUM HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun osnektpoctatuueckoro mousid.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUATIEKTPUKHU B JIEKTPOCTATUYECKOM T0JIE. [[MdIeKTpruyecKas IpOHULIAEMOCTb.

OnektpoéMkocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue yCTpOWCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJEKTPONPHOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIM
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIIEHNE CTOYHUKA ToKa. 3akoH OMa Juist
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass U MPUMECHAs MPOBOJAUMOCTD MOIYIPOBOJHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psia. MoHus.
[Tna3zma.

Texuuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
puOOpPHI, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >MeKTpOoABIKYIIeH cuibl. KopoTkoe 3amblkaHHe TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHbIM (akT, TUmoTesa, (usuyeckas BENUYMHA, 3aKOH, TeOpwus, HaOIIOICHHE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KUBBIX OPTraHU3MOB (BHIBI TETUIOTIEPEIauH, TEIJIOBOE PAaBHOBECHE), FIEKTPHUECKHUE SIBIICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, AIIEKTPOJIUTHIECKAS TUCCOIIMAIINS, TabBaHHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W JpYrue), JABUTaTelb BHYTPEHHETO CropaHus, IMapoBas TypOWHA, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, JJIEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC
Pa3znen 4. diiekTpoauHaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMaCHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneiCcTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoM uHaAykiuu. [[puHIUIT CyNepno3nuiiMM MarHUTHBIX MOJeH. JIMHUM MarHUTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKUIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBLEBOTO IMPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel JlopeHra.

SIBneHue HIEKTpOMAarHUTHOM WHAYKUMH. [[OTOK BeKkTOpa MArHUTHOM HMHAYKLHH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IPOBOJHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnyKTUBHOCTD. SIBJIE€HUE CAMOMHAYKIUH. DIEKTPOBUKYILASA CUJIA CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.



DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckrue YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTENU AIEMEHTAPHbBIX YaCTUI], UHIYKIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKIJIOHEHHUE AMEKTPOHHOTO MTy4YKa MarHUTHBIM TI0JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHune ANMEeKTPOMArHUTHON UHIYKITHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIIKYILECH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MAarHUTHOTO
MOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO TOJIST KATYIITKA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue sSiBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Paznea S. KonreOanust u BOJIHbBI

Tema 1. Mexanuueckue u In1eKmpomazHumuvle KOaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
konebanus. Ilepwon, wacrtora, ammumtyga W ¢daza kojebanuil. [Ipy)KWUHHBIA MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuii. [IpeBpaimenue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHWTHBIE KOJICOAHUS B HJICATLHOM
KoJeOaTebHOM KOHType. AHAJOTUS MEXIy MEXaHUYECKUMU M AJIEKTPOMArHUTHBIMU
konebanusaMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTrUU B UACATHLHOM KOJeOaTelbHOM
KOHTYpe.

[IpencraBienne o 3aTyxaromux KojeOaHUAX. BbIHYXJIEHHbIE MEXaHMYECKUEe KOJIeOaHUs.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CUHYCOMAQIbHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAIPSHKCHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTpeOICHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTUYECKHE PUCKU TMPU MPOU3BOJACTBE dleKTpodHepruu. KymbTypa ucCHoap30BaHus
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texuuueckue ycTpoilcTBa M NPAKTHUUECKOE MPUMEHEHHE: OHIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUU 3JIEKTporepeiay.

Jemoncmpayuu

HccnenoBanue nmapaMeTpoB KoseOaTenbHOM CUCTEMBI (MIPY>KHHHBIM HIIM MaTeMaTHYeCKH
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue cBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHST OT BPEMEHM)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHM.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOpA.

Mogenb TUHUM 3IEKTPOIepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 60IHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JuHa BOJMHBL [lomepeuHble W TpoJoJbHBIE BOJHBL. MHTepdepenuus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JYYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHtauus BekTopoB E, B, V B asnmekTtpomarHuTHOW BoJiHE. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJispu3anus, maudpakmus, wuatephepeHius. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHUHMNBEI pagrocBs3u U TeneBuacHus. Paguonokanus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckne yCTpOWCTBa M IPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIWLHHE, pajap, paguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u Jupakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOM W YacTOTOM
KoJieOaHUH.

HccnegoBanue  CBOMCTB — AJIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, AMdpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeiiHOE paclipoCTpaHEHHE CBETa B OJJHOPOJAHOU Cpene.
JIyud cBera. ToUEYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HUH B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. I[lpenenbHbId Yroja MOJHOTO BHYTPEHHETrO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6emoro ceera. Ler.



CoOwuparoniue ¥ paccewBaromuie JHH3BL. ToHKas nuH3a. DOKyCHOE paccTosHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysa TOHKOW JIMH3BL. Y BEINYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBeta. Judpakumonnas pemérka. YcJIoBHE HaOMIOACHUS TIJIABHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOTN, TEeJECKOI, BOJOKOHHAs ONTHKA, IuU(paKIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHOE BHYTpeHHEE OTpakeHne. Moienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOTIa, TEJIECKOTIA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Hab6mronenune nucnepcuu cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH

['panuibl MPUMEHMMOCTH KJIACCHMYECKOW MeXaHUKHU. [locTynarsl crnenualbHOM TEOpUHU
OTHOCHUTEJIbHOCTH: WHBApHMAHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, NIPUHLUII
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YAaCTULIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHUILIbl. DHEPIUs OKOSI.
Paznen 7. KBantoBasi pusznka

Tema 1. Dnemenmovi K6AHMOGOU ONMUKU

®otonsl. ®opmyna [lnanka cBs3u SHEPrUU POTOHA C €rO0 YACTOTOW. DHEPTUS U UMITYIIbC
¢doToHa.

OtkpeiTue u uccienoBanue @orodpgekxra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororpdexra. YpaBHenue DitHimTeiHa a5 Gpotosddexra. «KpacHas rpanuna» Gotosdpdexra.

JNaBnenue ceera. Onpitel [1. H. JIeGenena.

XHUMUYECKOE ACUCTBUE CBETA.

Texnudeckne ycTpoCTBA M TpPaKTHUECKOE MpuUMeHeHHe: (PoTodneMeHTt, (OTOAATUHUK,
COJTHEYHast OaTapesi, CBETOIUOI.



Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTodhdeKTa.

Ceeroauo.

Counneunas 6artapest.

Tema 2. Cmpoenue amoma

Moguens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -dactui. [lnanerapHas
Mmozenb aroma. [loctynarer bopa. M3nyuenue u norsiomenne GOTOHOB MPH MEPEXOAE aToMa ¢
OJIHOTO YpPOBHSI BSHepruu Ha JApyro. Buapl crnekrpoB. CHekTp ypoBHEH 3HEprud aroma
BOJIOpO/JIa.

BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJHOBOW Tyainu3M.

CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.

TexHuueckre yCTpOMCTBA W NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBbIM aHAIN3
(criekTpocKom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopaa.

Omnpenenenre JJIMHBI BOJHBI J1a3epa.

Habmroienne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HaGnronenune nuHeHYaToro crexTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHThI,  JOKa3bIBAIOIIUE  CIIOXKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OmBITH Pedepdopaa no onpeneneHno coctaBa paJloakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH HA JKUBbIE OPraHU3MBI.

OtkpeiTHEe TIpoTOHAa W HeWTpoHa. Hykmownas monens siapa ['eitzenOepra—lBaHeHKo.
3apsina siapa. MaccoBoe unciio saapa. M30Tormnsl.

Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

SAnepublie peakuuu. Jlenenvie u cUHTE3 SA€Ep.

SAnepubiii  peaktop. TepmosmepHwiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.

DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.

Texuuueckue ycTpoHCTBa M MpPaKTHUUECKOE MpPUMEHEHHWE: JA03MMETp, kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi boMOa.

Jemoncmpayuu

Cu€TurK HOHU3UPYIOUTUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).
Pa3nes 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3NKHU

Otanbl  pa3BUTHS  acTpoHOMHMHM. lIpHKiIagHOe M MHPOBO33PEHUECKOE 3HAYCHHE
aCTPOHOMHUHU.

Bun 3Bé3nH0ro HebGa. Co3Be3nus, spkue 3BE3/bl, IUIAHEThI, UX BUAUMOE JBHKEHUE.



ConneuHnas cucrema.

Connue. Conneunass akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEN0BATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJ1aBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTambl KU3HU 3BE3L.

Muneunsiii [1yTs — Hama I'anaktuka. [lonoxxenne u neuxenne Connua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajJakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykrypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenust HeBOOpYKEHHBIM IJ1a30M C UCHOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUIs OTIPEJIeNIEHUs TMOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro nosymapus 1 ipKue 3BE3/bl.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKON cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTHUHE MHpa, pOJb (U3NUecKoil Teopuu B (GOPMUPOBAHUU
MpEeACTABICHUH 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPaA B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢uzmku 06a3o0BOro ypoBHS B 11 Kjacce ocymiecTBisieTcs ¢ y4€ToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HU3YYEHHMEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BeIMUYMHA, 3aKOH, TeOpus, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJICIIMPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TIOJI00US TPEYTOJIBHUKOB, OIMIPeIeTIeHHE TUIOIIAIU TUIOCKUX GUryp U 00bEMa Ted.

buonocus: snekrpuyeckue SBICHUS B XUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B YKUBOM IpUPOJE, NEHUCTBHE pPaJHUALlMM Ha YKUBbBIC
OpraHU3MBblI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Ted,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIEKTPAIbHBIN aHaIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3AJI€KH MArHUTHBIX Py, GoToCchEMKA 3eMHON
IIOBEPXHOCTH, NIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: TMHUM DIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOTO TOKa, AJIEKTPOJIBUTATED,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTHKA, COJIHEYHAas 6aTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenune yueOHOro mpeamera «Du3uka» HAa ypOBHE CPETHETO OOIIero 0Opa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIMdHOCTHBIC Pe3ybTaThl OCBOCHHS ydeOHOTo mpeamera «Du3uka» HOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM  POCCHUHCKOTO  OOIIEeCTBa,
paciupeHne >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMM  OOydJaloMmerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MIPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHu3aIlim;

YMEHHUE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHMSI:

c(hOpMUPOBAHHOCTh POCCHUICKOMN TPaXTAHCKON MACHTHYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBCHHBIM CHMBOJIAM, IOCTHKCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIIGHUBATh CHTYallUI0 M NMPUHHUMATh OCO3HAHHBIC PEUICHHS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
(bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEC K pa3audHbiM cdepaM TpodecCHOHATHHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TITaHbI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B oOnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIJAHUPOBAHUE M OCYIIECTBICHUE JEHUCTBUM B OKPYXKAIOWIEH Cpele Ha OCHOBE 3HAHMSA
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

paciiupeHue OmbiTa JAEATEIbHOCTH AKOJOTHMYECKOW HAIpaBICHHOCTH HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

Cc(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBUIYAILHO U B TPYIIIIE.
METAINIPEAMETHBIE PE3YJIbTATbBI
IMo3naBaTebHbIe YHHBeEPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh W aKTYaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MTPOTHBOPEYUS B paCCMaTPUBAEMBIX (DU3MUECKHX SIBICHUSX;

pa3pabaThiBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIINXCS MaTepHaTbHBIX
¥ HEMaTepUAITBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESTEIHHOCTh, OICHWBATh COOTBETCTBUE DPE3YJIBTATOB MENSM,
OIICHUBATh PUCKH MOCIIEJICTBUH NIESTETHHOCTH,

KOODAMHUPOBATh W BBIOJHATh pPAadOTy B YCJIOBUSAX pPEaJbHOTO, BHPTYAJIBHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPH PEILIEHUH )KMU3HEHHBIX NTPO0IIeM.

ba3soBble nccienoBarebcKue 1eHCTBUA:

BIIAJIeTh HAay4YHOH TEPMHHOJIOTHEH, KIHOYEBBIMHM HOHATUSAMHM U MeToJaMH (puznyeckon
HayKH;

BJIaJIeTh HaBBIKAMHM y4eOHO-MCCIEI0BATEIbCKONM U MPOEKTHOM AEATENILHOCTU B 00JacTh
¢u3uKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IIOUCKY METOJOB pelleHus 3a71a4
(GU3NYECKOro coAep KaHusl, IPUMEHEHHIO pa3IMYHbIX METO0B IO3HAHUS;

BIAJIeTh BUAAMHU JEATEIbHOCTH IO IOJyYEHHIO HOBOTO 3HAHUS, €0 HMHTEpIpETalMH,
IpeoOpa3oBaHUI0 W IPUMEHEHHIO B PA3JIMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4YHCIE INpHU
CO3/IaHUHU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISBJIAITh TPUYMHHO-CIIEJCTBEHHBIE CBSI3W M aKTyalM3MpOBaTh 3ajady, BBbIIBUIATh
TUNoTe3y €€ peleHHs, HaXOJAWThb AapryMEHThl [UIs J0Ka3aTelbCTBAa CBOUX YTBEP)KICHUH,
3aJaBaTh apaMeTpbl U KPUTEPUU PELICHUS;

aHAJM3UpPOBaTh IIOJYdEHHBIE B XOJE pELICHUA 3aJauyd pe3ysbTaTbl, KPUTHUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BATENbHOH NEATENBbHOCTH, B
TOM YHCJIE IPH U3Y4YEHUH (PU3HKH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHOOPETEHHBIHN OTIBIT;

YMETh MEPEHOCUTh 3HaHUS 10 (PU3UKE B MPAKTHUECKYIO 00aCTh KU3HEACITEIHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTei;

BBIIBUT'aTh HOBBIE UJIEH, IPEAIaraTh OPUrHHAIBHbIE MOIXOAbI M PELICHMUS;

CTaBUTb MPOOIEMBI U 33]JauHl, JOMYCKAIOLUE aJIbTePHATUBHBIC PEIICHUS.

Padora ¢ undopmanueii:



BJIAZICTb HAaBBIKAMHU I1OJTYYCHHA I/IH(bOpMaLII/II/I (I)I/I3I/I‘-IGCKOI‘O COJCpKaHnud M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IIOMCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIB30BAaTh CpPCACTBA I/IH(bOpMaIII/IOHHI)IX N KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
PCIICHMU KOIHUTUBHBIX, KOMMYHHUKATHBHBIX H OPraHU3allMOHHBIX 3ajad C CO6JHOI[CHI/IGM
TpeOOBaHUI IPTOHOMHKH, TEXHUKU 0€301TaCHOCTH, THTHEHBI, PECypcOCOepEeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMALIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COACPKAaHUS B pPAa3IMYHBIX (Qopmarax ¢ Y4ETOM
Ha3HA4YeHUs WHPOpPMAIMKM W LEJNEeBOM  ayAWTOpWUH, BBIOMpAs ONTUMAIBHYIO (QOpMY
MMpEACTAaBJICHUA U BU3yalIn3aluu.

KoMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH OOIIEHNE HAa YPOKaX (PU3UKH M BO BHEYPOUHOU JCATEIHHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ " CMAT4YaTh KOH(l)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAILHON paOOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO YIeHa KOJIJICKTHBA;

HpI/IHI/IMaTB neian COBMeCTHOI;'I JCATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUM, paclpelensiTh POJU C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TMPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (PU3UKU U
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEHICHHs] PacuETHBIX M KA4eCTBEHHBIX 3afay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTECHUN;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHHIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

WCTIOJIH30BaTh MPUEMBI peIeKCHHU ISl OLIEHKU CHTYaIluH, BEIOOPA BEPHOTO PEIICHMUS,;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX MPU aHAIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATHh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHATU3E PE3yIbTaTOB ACSITEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHS CpellHero oOiiero oopa3oBaHusl y 0OydYarOIIMXCs COBEPIICHCTBYETCS AMOIMOHABHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMM3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXOSl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

HNPEAMETHBIE PE3YJIbTATDBI

K xonmy obydenust B 10 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B NMPAKTUUYECKOH
NEeSATEIbHOCTH JIFOJIEH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalibHas
TOYKa, MHepUHUaibHas cUCTeMa OTCYETa, abCOJIIOTHO TBEPAOE TENO, UICAIBHBIM Ta3, MOJEIH
CTPOEHHMSI Ia30B, KUJIKOCTEW M TBEPABIX TEJ, TOUEUHBIN AIEKTPUUECKUH 3aps] IpHU pEelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3WYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMUHETUYECKOM TEOPUHM CTPOEHHUS BEIIeCTBA W 3JIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TMaJIeHHEe Tell,
JBIDKEHUE 110 OKPY)KHOCTHM, HWHepLHs, B3auMojaeicTBue Tes, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, M3MEHEHHE 00bEMa Ten MpH HarpeBaHUU
(oxyakieHnn), TeTJIOBOE paBHOBECHE, HCIIapeHHe, KOHACHCAIlUs, TNIaBIIeHUE, KPUCTAITU3aIlN,
KHUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBILICHUWE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBsA3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B HW30IPOLECCAX, JJIEKTpU3alus Tell,
B3aUMO/ICHICTBUE 3apsI0B;

OTIMCHIBATh MEXaHWYECKOE NIBIKEHUE, MCIONb3Yysl (U3NYECKUE BEIMUYMHBI: KOOPAMHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprusi, MOTCHIUAJIbHAS DHEPrHs, MeXaHHdeckas padoTa, MeXaHW4ecKas MOIIHOCTh; MpPH



ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHHY
C IPYIrUMH BEIMUYUHAMU;

OIIMCBHIBATh H3Y4YCHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS, HCIIOJIb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas DSHEprus
XA0THYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBAJpaTU4HAs CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(GQHUIMEHT IMOJIE3HOTO JEHCTBHS TEIIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIUYHH,
ux OOO3HAYCHHWS] W EIUHMIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE MAHHYIO (H3UIECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

ONMCBHIBATh M3YyYEHHBIE JJIEKTPUYECKHUE CBOMCTBA BEIIECTBA M DIJIEKTPUUYECKHUE SIBICHUS
(mpo1iecchl), UCMOJNIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh NOTEHLUANOB; IMpPU OINHUCAHUU IPABUIBHO
TpakTOBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIWYMH, UX OOO3HAUECHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UUECKYIO BEIMUNHY C JPYTUMHU BETUYMHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MIPUHLHAIBL: 3aKOH BceMupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coXpaHEeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXpaHEHUS UMITYJIbCa, MPUHILIUI CYNEPIIO3UIIMH CUJI, TIPUHIIUIT
PABHOIIPaBHsI HHEPLUHAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KNHETHUUYECKYIO TEOPHIO CTPOCHHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETHMYECKOW SHEPIHMM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOJUHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuuaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBEI I€HCTBHS MaIIMH, TPUOOPOB M TEXHUUYECKUX YCTPONCTB;
pa3nuyaTh yClIoBUsA UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITMOJIHATE 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IPSMBIX M KOCBEHHBIX HW3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TuUNoTe3y y4eOHOro SKCHEpUMEHTa, coOupaTh YCTAHOBKY U3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MPSIMbIE U KOCBEHHbIE W3MEPEHUs (PU3MUYECKHX BEJIUYMH, IPU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO HM3MEPEHHs M HCIOJb30BaTh H3BECTHHIC METOJbl OLIEHKH
MOrPEITHOCTEN U3MEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEIMYMHAMH C MHCIOJb30BaHUEM
OpSMBIX H3MEPEHUH, INpU 3TOM KOHCTPYUPOBATb YCTAHOBKY, (UKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1€aTh BBIBObI
II0 pe3yJibTaTaM MCCIEIO0BAHMUS,

coOmoaTth IpaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM U  IMPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJlaHHOM (U3MUECKOW MOJeNbl0, HCHONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33Jauyil BHIOUPATh (PU3HMUECKYIO
MOJieNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTh MOJTyUYE€HHOTO 3HaYeHUs (PU3NUECKOM BETHMUUHBI;

pelaTh KaueCTBEHHBIE 3aJauyd: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUi ¢ ONOpoi Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBJICHHUS,;



UCIOJb30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OpMAalMOHHBIE
TEXHOJIOTMM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsI y4eOHOU u
HAYYHO-TIONMYJISPHOW HWH(POPMALIMKU, MOJYYCHHOW W3 PA3TUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJyIaeMyI0 HH()OPMAITHIO;

MIPUBOJIUTh MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIONB30BAaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns O€30MACHOCTH MPHU 0OPALIEHUN C MPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pPOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKaloUlei cpene;

paboTaTh B IPyIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padboTy
IPYNIbl, PAlUOHAJIBHO pacHpeneniaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aJIeKBaTHO OIIEHUBATh BKJAJ] KaXXIOTO W3 YYaCTHUKOB IPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
JEeSITeNbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
AIIEKTPUYECKHUI 3apsii, Jy4 CBEeTa, TOYEUHBIM HCTOYHUK CBETa, fJepHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEIb aTOMHOTO Apa MPH pelIeHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOW (DPU3MKM: 3IEKTpUUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JEHWCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MAarHUTHOTO IIOJII HA IPOBOJHUK C TOKOM M JBWXKYIIUICS 3apsn,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSAMOJIMHEHHOE PacIpOCTPaHEHNE CBETa, OTPAKEHUE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MOJApU3aLUs  CBETa, JUCIEpCUs CBeTa,
dhoTornexkrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJ1a, €CTECTBEHHAs! U UCKYCCTBEHHAs PaJMOAKTUBHOCTb;

ONMCBIBATH HU3YYEHHBIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
JIEKTPUUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHbBIE SBICHUS (IIPOLIECCHI),
UCHOJb3ys (U3UYECKUE BEIMYMHBL: IEKTPUUECKUH 3apsijl, CuUja TOKa, »HIIEKTpUYECKOoe
HanpsDKeHUeE, IEKTPUIECKOe COPOTUBIICHHUE, PA3HOCTh MOTEHIHAJIOB, MIEKTPOABIKYIIAs CUJa,
paboTa TOKa, MHIYKLUS MarHUTHOrO Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPIrHus 3JIEKTPUYECKOI'0 M MAarHUTHOTO MOJeH, Mepuoj] W 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii M CHJla TOKa B MPOLEcCe TapMOHUYECKUX 3JIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYECKas CWJa JIMH3bI, MPU ONUCAHUU IPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICIT MCIOJIb3YEMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMLBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3MUYECKYIO BETMUUHY C JPYTUMH BEIMUUHAMM;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCMOJB3Ysd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMInynbc (OTOHA, MEpHOJ IMOoJIypacnaja, SHEpPTus CBSA3M aTOMHBIX sjep, NPH OMHCAHUM
MPAaBUIBHO TPAKTOBaTh (U3MYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, UX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3bIBAIOIIME AHHYIO (PU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETMUUHBI;



aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, HMCIOJB3YS (DU3MyecKre 3aKOHBI U
NpUHIMIBL:  3akOH OMa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3aKkOH J[xoyms—JIeHnma, 3akOH  DJIEKTPOMAarHUTHOM  MHIYKIUH, 3aKOH
IIPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIIECHMUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTodhPeKTa, 3aKOH COXpAaHEHHsS] SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3aKOH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarhb
CIIOBECHYIO (DOPMYTUpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPKEHHWE W YCIOBHS (TPaHHULIBL,
001acTH) MTPUMEHUMOCTH;

ONPEJENATh HaIlpaBJIEHUE BEKTOpa WHAYKIMM MAarHUTHOTO IOJS IPOBOJHHUKA C TOKOM,
cuibl AMriepa u cwibl JlopeHIa; CTpOUTh M ONHUCHIBaTh M300pakKeHHE, CO3/IaBaEMO€ IUIOCKUM
3€pKajgoM, TOHKOW JINH3011;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKHX SBJICHUI M IPOLECCOB C
UCIOJIb30BAHMEM  TMPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (opMynnpoBaTh
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOuUpaTh YCTaHOBKY W3
MIPeI0KEHHOTO 000PYA0BAHNUS, TPOBOJUTH OIIBIT U (POPMYITHPOBATEH BHIBO/IBI;

OCYILECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, HpPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M HCIOJb30BaThb W3BECTHBIE METOIbl OIIEHKHU
MOTPEIIHOCTE  M3MEpeHuil;  HccleAoBaTh  3aBUCHUMOCTH  (DU3MUYECKHUX  BEJIMYMH C
WCIOJIb30BAHUEM NPSIMBIX H3MEpPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUIE TaOIUI] U TpaduKoB,
JieTIaTh BBIBOJIBI IO PE3YJIbTATaM UCCIIEA0BAHUS;

coOmogaTtk IpaBuia O€30MACHOrO TpyJda NpH MPOBEJCHUM HCCIEAOBAHUI B paMKax
y4eOHOIro 3KCIEpPUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM W  INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYA0BaHUS;

pemaTh pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCHOJb3Ys
¢du3nyeckre 3aKOHbI U NMPUHLIMIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33Jaud BbIOMpATh (PU3UUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHHs,
IIPOBOJIUTH Pacu€Thl M OLIEHUBATh PEAIbHOCTh MOJIy4YEHHOTO 3HauUeHUs (PU3MUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJ[auM: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUUBYIO LEMOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3MUECKUE SIBIICHMS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHbIe HMH(OPMAILMOHHbIE
TEXHOJIOTUU [yl HOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUH U IpEACTaBIeHUS y4eOHOW U
Hay4YHO-TIONYJISIPHOW HMH(pOPMALMKU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JydaeMyt0 HH(YOPMAIUIO; OOBICHATh IPUHIUIIBI IeHCTBUS MalllMH, IPUOOPOB
U TEXHUYECKMX YCTPOMCTB, pa3jnyarh YCIOBUS MX O€30IIaCHOTO HCHOJb30BAHUSA B
MIOBCEJHEBHOM JKU3HU;

NPUBOANUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpAIEHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPOHUCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;

paboTath B IpymIe ¢ BHIIOJHEHUEM PA3IUUHBIX COLMAIBHBIX POJIeH, MIIaHupOBaTh paboTy
TPYIIBl, palMOHAIBHO paclpenesiiaTh OOsM3aHHOCTHM U IJIAHUPOBATh JAEATENBHOCTh B
HECTAaHIAPTHBIX CHUTYallUsX, aJEKBAaTHO OLEHMBATH BKJAJ KaXXJIOTO W3 YYAaCTHUKOB TPYIIHBI B
peleHre paccMaTpuBaeMOi POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41bf72

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK
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4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnuoreka [JOK
METO/IbI TIO3HAHUS OKPYKAIOIIETO MUPa 05.09.2024 | https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B opMUpOBaHUM

2 COBPEMEHHOM Sa HOM K(E I;I/IHS MUpa 1 06.09 bubmorexa [IOK

P o P pa, ' https://m.edso0.ru/ff0c33e6
B MPAKTHUYECKOW NEATEITLHOCTH JIFOACH
MexaHndeckoe JBHKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 12.09 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 13.09 bubnuoreka [IOK
JIBU>KEHUE ' https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 19.09 bubnunoreka [JOK
JIBUKEHUE ' https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHue. Y CKopeHue bubmuoreka [JOK

6 1 20.09
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe nBuxenue. [[Brxenue 1 26.09 bubmuoreka [JOK
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH ' https://m.edsoo.ru/ff0c3ada
ITpuHnun otHOcuTEeNnbHOCTH [ anumnes.

8 I/Iie HI/IaJ'ILHLIe CUCTEMBI OTCUETA 1 27.09 bubmorexa HOK

P . ' ' https://m.edsoo.ru/ff0c3be8
[Iepsriit 3ak0H HproTOHA
9 Macca tena. Cuia. [TpuHnun 1 03.10 bubnuoreka [IOK



https://m.edsoo.ru/ff0c32e2
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CyHepHo3uIuu cuil. Bropou 3akoH
HeroTona ais MarepuanbHOU TOYKH

https://m.edsoo.ru/ff0c3be8

Tperun 3akoH HeroTona nis

bub6mmorexa [{OK

10 04.10
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMHpHOro Tsrorenus. Cuna
11 TsoxecTH. [lepBas kocMudeckas 10.10 bubmorexa LHOK
P ' https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bubmmoreka [{OK
12 C .3 I'yka. B 11.10
1118 YHPYFOCTH. Saron & yia. Bec Tefa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduumeHt Tpenus.
13 Cuma CEH OTI/IBJ‘I@SI/(}:I pu BI/I)Pi(eHI/II/I 17.10 bubmorera [IOK
P P A ' https://m.edsoo.ru/ff0c3f76
TeJa B )KUJAKOCTH HIIN Ta3e
[TocTymarensHOE 1 BpaIiaTebHOE
14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. 18.10 bu6moreka [IOK
MowmeHT cunsl. [1nedo cunsl. YcnoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc maTepuanbHON TOUYKH,
CHUCTEMbI MaT€pUAIIbHBIX TOYECK. bubnuoreka [JOK
15 24.10
Nmnynbc cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUYKEHHE
bu6mmoreka [JOK
PaGoTta 1 MOLITHOCTD CHITBIL.
- https://m.edsoo.ru/ff0c4502
16 Kunernueckas sHeprusi MaTrepHalbHOMN 2510
ToukH. Teopema 00 U3MEHEHHUH '
KMHETUYECKOI SHEeprun
[ToTeHnManpHas YHEPTHUSL.
17 [ToTeHnmanpHas 3HEPIUs yIpyro 0711 bubnuoreka [IOK

ne(GopMUPOBAHHOW MPY>KUHBI.
[TorenumanbHas SHEprus Tesa BOIU3U

https://m.edsoo.ru/ff0c461a
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IIOBEPXHOCTU 3eMJIU

18

[ToTeHumansHble U HEMOTEHIIMATIBHbIC
cuitel. CBs3b pabOTHI
HETIOTEHIIMAJIBHBIX CHJI C ©3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHUs MEXaHUYECKOU
SHEPTUU

08.11

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota «lccnenoBanue
CBs3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHWYECKOH SHEePTHH Tella Ha
MIpUMEPE PACTHKEHUS PE3HHOBOTO
KIyTay

1411

20

KounTponbHas paborta o teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

15.11

bu6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenne. Juddysus

21.11

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH 1
TBEPJBIX TEN

22.11

23

Macca monekyn. KonuuectBo
BemecTBa. [loctosiHHas ABoraapo

28.11

24

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

29.11

25

WUneanbusrii raz 8 MKT. OcHoBHOE

05.12

bu6nmoreka [JOK



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

ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMIepaTypa Kak Mepa

26 CpeaHEN KUHETUYECKOM SHEPrUuun 06.12 bubnuorexa [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH [lanpToHa. 'a30BbIC 3aKOHBI 12.12
JlabopaTtopHnas pabota «lccnenoBanue

28 3aBUCHUMOCTH MEX]Ty ITapaMmeTpamMu 13.12
COCTOSIHUS Pa3peKEHHOTO ra3ay

29 H3omporiecchbl B HI€ATBHOM Ta3e U ux 19.12 bu6moreka [IOK
rpaguvecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U

30 crroco0On1 e¢ m3meHenus. KoamdaecTBo 20.12 bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHss1 https://m.edsoo.ru/ff0c5952
SHEPrusi 0JJHOATOMHOIO UEATBLHOTO
rasa

bu6mmoreka [JOK

31 Brpet Temonepeati 26.12 https://m.edsoo.ru/ff0c5c36
VY enbHasg TEIIOEMKOCTD BEIIECTBA.

32 KonnuecTBo TemoTsl npu 27.12 bubmorexa HOK

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

Teruionepenayde. AquadbaTHbIN mpoiec

33 [TepBrIit 3aKOH TEPMOJUHAMUKU U €TO bubnunoreka [JOK
MIPUMEHEHHE K H30TpoIieccamM 09.01.2025 | https://m.edsoo.ru/ffOc5efc

34 HeoOpaTtumocTs npoieccoB B Ipupoe. 10.01 bubnuoreka [IOK
Bropoit 3ak0H TepMOAMHAMUKA https://m.edsoo.ru/ff0c6230

35 [Ipunuun neiictus u KI1J1 rennoBoit 16.01 bu6mmoreka [JOK

MalllnHbI

https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

36 ukn Kapuo u ero KIT[ 17.01
37 DKosoruyeckue mpoodIemMbl 2301
TETUIOHEPTETHKHI
38 O6o06maromuii ypok «MoJteKylspHas 24,01 bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI ' https://m.edsoo.ru/ff0c6938
KonTponsnas pabora o teme
39 <<MIE1peKHIJ)11:1 S:-IESI q)lzsnrlia TOI\(/iHOBH 30.01 bubnuotexa LIOK
YA ' ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. 31.01 bubnnorexa [JOK
Hcnapenue U KHNIEHHE ' https://m.edsoo.ru/ff0c63b6
41 AOcCoIOTHAS U OTHOCHTEIIbHAS 06.02 bu6moreka [IOK
BJI&KHOCTB BO3/lyXa. HacelenHslii map ' https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnmueckue u
amopdHbIe Tena. AHU30TPOITHS CBOWCTB bubnuoreka [IOK
42 07.02
KpHCTaLIOB. JKuJIK1e KpUCTAIIIbI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHUaIbI
bu6mmoreka [IOK
HmapeHIe 1 KPHCTATI3ALI https://m.edsoo.ru/ff0c6708
43 VY nenpHas TEemioTa miaBjIeHus. 13.02 PS./im. :
CyO6mmmartusi.
bubmuoreka [JOK
44 0 14.02
¥pasiieitite TenioBoro baxarca https://m.edsoo.ru/ff0c6820
DnexTpu3anus Tell. IIeKTPUIECKUN
45 3apsi. JIBa BHaa 3JIEKTPUYCCKHUX 20.02 bubmmorexa [IOK
DAL A P ' https://m.edsoo.ru/ff0c6bcc
3apsoB
[TpoBOTHUKH, AUINEKTPUKU U
46 IIOJIYTIPOBOIHUKH. 3aKOH COXPaHEHHUSI 21.02 Bu6mmorexa LIOK

QJICKTPUYICCKOTO 3apsaa

https://m.edsoo.ru/ffOc6bcc
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B3aumonencTue 3aps10B. 3aKOH

- . bubnmoreka [JOK

47 Kynona. ToueuHbIM 37€KTpUUECKUN 27.02 httos//m.e dSO(])_.[ru If0cEced
3apsin
Hanpsisk€HHOCTB 2MEKTPUYECKOTrO MOJIS.

48 [IpuHnun cyneprno3unun 98.02 bubnuorexa [JOK
BNEKTpUYECKUX nojeu. JInnuu https://m.edsoo.ru/ff0c6df2
HAINPSKEHHOCTH
PaboTa cun snexkTpocTaTH4eckoro Bu6morexa [IOK

49 nostst. [Torennman. Pasnocth 06.03 httos://m.edsoo.ru/ff0c6100
MTOTEHITNAJIOB
[TpOBOTHUKH U TUAJIEKTPUKH B

50 SHI)GKTpl(J;CTaTI/I‘—IiKOM noljie. 07.03 bubmorexa [IOK

https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IpOHUIIAEMOCTh
. bu6mmoreka [IOK

51 OnekrpoeéMkocTh. KoHnmencarop 13.03 httos://m.eds0o.ru/fOCT126
DIIEKTPOEMKOCTH TIIIOCKOTO

52 KOHJICHCATOpa. DHEPrus 3apsHKEHHOTO 14.03 bubmorexa TOK

https://m.edsoo.ru/ff0c72c0
KOHJIeHCcaTopa

53 Ha6opaT?pHa;1 pabora "I/I3Mepeime 20.03
ANEKTPOEMKOCTH KOHJICHCATOpa
[TpunIMn nedcTBUSA U MPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIHHOTO

54 amnmapara, CTpyHHOTO IpUHTEpA. 21.03
DneKTpocTaTU4ecKas 3alluTa.
3azeMJIeHHE HIEKTPOIPUOOPOB
DNEKTPUYECKUN TOK, YCIIOBHS €r0

55 cyuectBoBaHus. [IocTOsIHHBIN TOK. 03.04

Cuna Toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma Jist



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

ydacTka 1enu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSMHEHHIE IPOBOTHHKOB.
JlabopatopHnas pabota «3yucHue
CMEIIAHHOTO COCJNHEHHSI PE3UCTOPOBY

0.5

04.04

bub6mmorexa [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

10.04

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

58

3axon Oma Jui OJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

11.04

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

59

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX
METAJJIOB. 3aBUCUMOCTb
COIIPOTUBIICHUS METAJIJIOB OT
TeMriepaTypbl. CBEpXIpOBOIMMOCTh

17.04

60

DIIEKTPUYECKUHU TOK B BaKyyMe.
CBouCTBA JIEKTPOHHBIX ITYYKOB

18.04

61

[oynpoBOAHUKH, KX COOCTBEHHAS U
pUMecHasi MPoBOAUMOCTh. CBOWCTBA
p—n-niepexoxa. [loaynpoBoaHUKOBBIE
MPUOOPHI

24.04

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

62

DNEKTpUUYECKUU TOK B PACTBOPAX U
pacIuiaBax 3JI€KTPOJIUTOB.
DNEeKTpOIUTHYECKAs JUCCOLUALU.
OneKTpoan3

25.04

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

3.]'[GKTpI/I‘IGCKI/II/Iv TOK B rasax.
CaMOCTOSITCIIbHBIN U

15.05

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

HECaMOCTOSTEIbHBIN pa3psan. MoJHus.

[Inazma
[IpomexxyTouHast UTOroBast aTTeCTalus. bubnuorexa [JOK
64 . 1 16.05
KoHTponbHBIN TECT 3a TOA. https://m.edsoo.ru/ff0c86fc
DnexTpoauHamMuKka»O000maronmit bubnuorexa [JOK
65 1 22.05
YPOK « https://m.edsoo.ru/ff0c88be
KonTponsHas paborta o teme
66 «Qnekrpocratuka. [1ocTosAHHBIMI 1 93.05 bubnuorexa [JOK
JNEKTPUYECKUH TOK. TOKM B pa3in4HbIX ' https://m.edsoo.ru/ff0c8a8a
cpeaax»
PesepsHbiit ypok. KonTposibHas paborta bubnuoreka [IOK
67 1 29.05
o Teme "DeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PeseprubIit ypok. O600maromui ypok 1 30.05 bubmuorexa [JOK
o Temam 10 knacca ' https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
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11 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara
Tema ypoka Konrpoabubie | IlpakTHyeckue uupposbie
n/n Bcero H3YYeHH s
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl

[TocTostHHBIC MarHUTHI U UX

1 B3auMo/jieiicTBe. MaruutrHoe 1oJie. 1 bubmmoreka [{OK
BekTop MarHUTHON WHAYKIIHH. 02.09.2024 | https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW WHIYKIHHU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 03.09 bu6moreka [IOK
B3anmoelictBre MpoOBOIHUKOB C ' https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 09.09 bubnuoreka [IOK
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM) ' https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa. Bu6 10K

nonroTeka
4 JlabopaTopnas pabora 1 1 10.09
Patop P . https://m.edsoo.ru/ff0c9ac0

«MccnenoBanue NeHCTBUS MOCTOSH.
MarHuTa Ha PaMKy ¢ TOKOM»
JleficTBME€ MarHUTHOTO TIOJIS HA
JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. bubnuoreka [JOK

5 1 16.09
Cuna Jlopenna. Pa6oTa cuitb https://m.edsoo.ru/ff0c9df4
Jlopenna
DOnekTpoMarHuTHas UHAYKIUs. [lotok
BEKTOpa MarHUTHOM MHAyKIuU. 3JC

6 P Ay, 1 1 17.09

MHIYKIHAN. 3aKOH JIEKTPOMarHUTHOU
unaykiuu Papanes



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

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

23.09.

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayKTUBHOCTS. SIBIEHUE

camouHaykiuu. J/1C caMOUHTyKIUH.

BHGPFI/ISI MaravMTHOI'O IIOJIA KaTylIKHU
C TOKOM. SHCKTPOMaFHI/ITHOG II0JIC

24.09

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
MHJYKIMOHHAs [1eYb

30.09

10

O6o06matomuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

01.10

bu6moreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas padoTa o teme
«MarsuTtHoe noJe.
DNeKTpOMarHUTHAs MHIYKLIHS

07.10

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

12

CB0OOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KojeOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHui.
[IpeBpaienue sepruu

08.10

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

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJieOaHMii rpy3a Ha
HUTH OT JJIMHBI HUTU M MacChI TPy3a»

14.10

14

KonebarenbHblit KOHTYp. CBOGOJHBIE
3JIEKTPOMArHUTHBIE KOJICOaHUs B
uearbHOM KoJieOaTeIbHOM KOHTYpE.

15.10

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



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

Amnanorus MCKIAY MCXaHUYCCKUMHU U
QJICKTPOMArHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIruru B UACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpE

21.10

bubmmoreka [{OK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KojeOaHusx. BelHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)IG BJICKTpOMaFHI/ITHI)IC
KoJIeOaHus

22.10

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHbIn TOK. CHHYCOMAAIBHBIA
MepEeMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKa. AMIITIUTYTHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

05.11

bu6moreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussocTso,
nepeaayda u norpedaeHue
ANEKTPUYECKON SHEPTUU

11.11

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JTUHUH 3JIeKTporepe1ad

12.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
IIPOU3BOACTBEC JICKTPOOHCPIUH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHEPTIUH B MMOBCEIHEBHOU
KHN3HH

18.11

21

MexaHuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

19.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacrnpoCTpaHEHUs U JIJIMHA BOJIHBI.
[Tonepeunsie U MPOJOJILHBIE BOJHBI

3Byk. CkopocTh 3ByKa. [ poMKoCTh

bubmmoreka [{OK

22 25.11
3ByKa. BeicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX Eub 110K

nonmoTexa

23 I« LI 26.11
CBOMCTEA H CROPOCTD. THKaTA https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHUUIIBI paInOCBS3U U

24 TeneBuieHus. Pa3Butue cpencts 02.12
cBs13U. Pajgnosiokamus

o5 KonTponsnas paborta «Konebanus u 03.12 bubnuoreka [IOK
BOJTHBD» ' https://m.edsoo.ru/ffOcc6f8
[IpsimonuHENHHOE pacpoCTpaHEeHHE
CBETa B OJJHOPOIHOM Cpejie. bubmuorexa [JOK

26 . 09.12
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
OTtpaxxeHnue cBeta. 3aKOHBI Bu6 1OK

nonuoreka

27 i 10.12
OTpaMCHIA CB:eTa octpoetme https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenominienue crera. [TonHoe
BHYTpeHHee oTpaxkeHue. [IpenenbHbin bubnnoreka [JOK

28 16.12
YroJ1 IOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETOOTPaKEHUS.
JlaGopaTtopHas paborta «3mepeHue bubnunoreka [JOK

29 17.12
IOKa3aTess NPeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3obpaxxeHuil B Bu6 OK

30 nuH3e. PopMyna TOHKOM JIMH3BI. 23.12 nomorexa [

YBenuueHue JTUH3bI

https://m.edsoo.ru/ffOcddle



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
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https://m.edsoo.ru/ff0cdd1e

JlaboparopHas paboTa

31 «HccnenoBanue CBOMCTB 24.12
M300paXeHUH B JIMH3AaX)»
Hucnepcus ceera. CII0XKHBIN COCTaB
39 oenoro ceera. L[Ber. JlabopaTopHas 13.01.2025
pabota «Habmonenue aucnepcun
CBETa»
33 WNnTtepdepennus creta. dudpaxums 1401 bubnnorexa [JOK
ceera. JludpakuuoHHas peuérka ' https://m.edsoo.ru/ff0ced22
34 [TorrepedHOCTH CBETOBBIX BOJIH. 20.01 bubnuoreka [IOK
[Monspusanus cBeTa ' https://m.edsoo.ru/ff0cf02e
Ontruueckne MpuOOPhI U YCTPOUCTBA
35 Y YCJIOBHS MX 0€301TaCHOTO 27.01
MIPUMEHEHHS
I'panuIIBI TPUMEHUMOCTH
KJIACCUYECKOHW MexaHUKH. [locTynarsl bubnuoreka [IOK
36 . 28.01
CIICIMATIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
OTHOCHUTEIBHOCTH OJIHOBPEMEHHOCTH.
37 3amenyieHre BpEeMEHH B COKpaIlieHHe 03.02 bubmorexa HOK
8 P patt ' https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHEprusi U UMITYJIbC PEIATUBUCTCKOH
38 yacTuilbl. CBSI3b Macchl C YHEPTUEH U 04.02 bubmorexa HOK
et p ' https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPrus MOKOS
KonTtponpHas padora «OnTHKa. bubmorexa HOK
. https://m.edsoo.ru/ffOcf6f0
39 OcHOBBI cnienManbHOM Teopun 10.02

OTHOCHUTCIIBHOCTH»



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

®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40 11.02
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Bu6 110K
HOJIHMOTEKA
41 ) A.T. 17.02
(poros(pexra. Onrrer 0 https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonbl hoTodd(dekra. YpaBHCHHE
. - bubnuoreka [JOK
42 OunmrenHa it porodddexra. 18.02
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
43 Hasnenue ceera. Onbite [1. H. 24,02 bubnuorexa [JOK
JleOeneBa. XMMHUYECKOE IEUCTBUE CB. ' https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpoiucTBa u
44 MPaKTUYECKOE MPUMEHEHHE: 9502
(dhoToreMeHT, (HOTOIaATIHK,
CoJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IeMEHTBI 03.03 bubmuorexa [JOK
KBaHTOBOM ONTHUKH» ' https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI Bu6 1OK
HOInoTEKA
46 P - ) 04.03
€3ep(opAa N0 paccesnuIo a-yacTHil https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa
bu6mmoreka [JOK
47 I1 b 10.03
OCTyJIaTHl bopa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'IIIG exoJie aTOMEIlH co H(()ll)"O OBHSI 11.03 bubmnorexa [IOK
PH HEPEXo . a yp ' https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Ipyrou. Buasl criekTpos
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
49 ne bpouns. KopnyckynspHo- 17.03 bubnunoreka [JOK

BOJ'IHOBOI/IV,[LyaJ'H/IBM. CnoHTaHHOE U
BBIHY>KACHHOC U3JTYyUCHUC

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d015e
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50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI
Pesepdopaa no onpeneneHuo
COCTaBa PaJIMOAKTUBHOTO U3ITyYCHUs

18.03

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

51

CaoricTBa anbda-, 6era-, ramma-
n3iy4yeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

31.03

52

OTKpBITHE TPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. I'aMmma-uziydeHue

01.04

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

53

DHeprus CBSI3U HYKJIOHOB B SIIpE.
Snepubie peakuuu. AnepHbId
peakTop. [Ipo6iieMsbl, epCcreKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI SIAEPHOU
SHEPreTUKHU

07.04

bu6moreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTulbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUI. EquHCcTBO
(bu3nuecKOU KapTUHBI MUpa»

08.04

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

55

Bun 3Be3nH0ro HeOa. Co3Be3aus,
SIPKWE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrokenne. CoaHeyHas CHCTEMA

14.04

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T

15.04

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/bI ITTaBHOU

21.04



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

MOCJIeIOBATeTbHOCTU. BHYTpeHHEE
cTpoeHnue 38€311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOKICHUU H
spomoruu CoIHIIa U 3BE3]

58

Muneunbin [Iyte — Hama ["anaktuka.
[Tonoxenue u apmxenue CosiHLa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

22.04

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

28.04

60

Hepemennsie mpo06iieMbl aCTPOHOMUHT

29.04

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

05.05

62

O6o06matomuii ypok. Ponb ¢pusuku n
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTUYECKOM, COIMATIbHON U
3THYECKOH cdepax esTeIbHOCTH
YeloBeKa

06.05

63

[IpomexxyTouHast ©TOroBas
atrectaius. KOHTpoJIbHBIN TECT 3a
roj.

12.05

64

O6o06maromuii ypok. Ponb
¢buznueckoit Teopuu B
(hopMHUpPOBaHHUH TIPEICTABICHHM O
(buznueckoit KapTuHe MUpa

13.05

65

Oo6o06uaromuit ypok. Mecto

19.05




¢u3nvecKoil KapTHHBI MHpa B 00IIeM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX IPEACTABICHUNA O IPUPOJIE

PesepBHBbIl ypok. MaruutHoe noJe.

66 1
DNeKTpOMarHuTHasK UHIYKITUS 20.05.2024
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCHUTEILHOCTH
Pesepnsiii ypok. KBanroBas ¢usuka.
bubmmoreka [IOK
68 DneMeHTBl aCTPOHOMHHU 1 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kinace/ Msxumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET






