


IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHH W TpPeOOBaHWUU K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOM mporpammel, mpenctaBieHHabix B DPI'OC COO, a Ttakke ¢ yd4éroM
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHMS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Denepanuu,
peayin3yoUuMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PU3HMKE HANpaBIeHO HAa (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. [Iporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiapTaTaM OOyuYeHHus, a TaKK€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbBIE 1I€IM U3ydyeHHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKHU: JIMYHOCTHBIE, MeETalpeIMETHbIE, MpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e IUIAHUPYEMBIEC PE3YyNIbTaThl OCBOCHHS Kypca GU3MKH Ha 0a30BOM YpOBHE, B TOM UYHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojaepxaHue yue6Horo npeamera «dusmkay 1mo rogaM ooydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPa3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX YYCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHU, N3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueit m actpoHoMuel. Vcmonb3oBaHuE W aKTHBHOE
npUMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IMOJIY4YEHHsS] HOBBIX
MaTepHajoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HAYYHBIM METOJI MO3HAHUS MIPU BBHITIOJHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0Iero o0Opa3oBaHusl MOJO0XKEH Psij UJIEeH,
KOTOPbIE MOXKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca U3k 00beTMHEH BOKPYT
¢busznueckux Tteopuil. Bemymum B Kypce sBusercs (OpMHUpPOBAHHME MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€PHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU U 3KOJIOTMYECKMMHU IIPOOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gu3nku npeamnonaraeT 3HakoOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEAECHHUS JJIEMEHTOB COJEp KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOJeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



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

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha yYpOBHE CpeaHero oOmero ooOpa3oBaHHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUJIL OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUW U TIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHUE CUCTEMBI (DPOHTAITBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U
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 O6p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBaHUSI U OCHaleHUs kaOuneta ¢usuku. [lpu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHnE YACIACTCA PCIHICHUTIO paC‘—IéTHI)IX 1 KAQYCCTBCHHBIX 3a/ad4. HpI/I 9TOM
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, TaKk U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3nenoB. JJisi KaYeCTBEHHBIX 3a/1a4 MPHUOPUTETOM
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 Kk 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.

JlemoHcTpalmoHHoe 00opynoBaHue (opMHpyeTcss B COOTBETCTBUM C IPHUHILUIIOM
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 YYEHMYECKMX MPAKTUYECKHUX paboT dopmupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIh30BaHUHM AHAJIOTOBBIX M IH(PPOBBIX MPHUOOPOB, a TaKkKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

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

e (QopMupoBaHHE HHTEpeca MU CTPEeMIICHUS OOYy4aloNMXCSd K HAyYHOMY H3YUEHHUIO

MIPUPO/IbI, Pa3BUTHE UX UHTEJUIEKTYabHBIX U TBOPYECKHX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHUNH O HAYYHOM METOJAE TO3HaHWs U (opMmHpoBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH 1 (yHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopmMupoBaHue yMEHHI OOBSICHITH SIBJICHHUS C UCTIOJIBb30BaHUEM (PM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopMupoBaHHe MPEICTABICHUN O PO (PU3HMKH VI Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STHX Iiedell oOecrieunBaeTcs pPEIICHHEM CIIEAYIOIUX 3aJad B Ipoliecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpelHEero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJICKYIAPHYIO (PU3HKY, dJIEKTPOANHAMHKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTpODU3UKY;

dbopMupoBaHHE YMEHUW TMPUMEHSATH TEOPETUYECKUE 3HAHUS Ui OOBSICHEHUS
(bU3UYEeCKUX SIBICHUM B TIPUPOJIE U JJsl TPUHATHAS TPAKTUYSCKUX PEIICHHH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEHIeHHs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbI0, 3a/ay, MOJPa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3JaHue (PU3NUYECKOn
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKHUX OCHOB M TPHUHITUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS M MPOBEICHUS (PU3MUECKUX
SKCINEPUMEHTOB, AaHaIM3a M  HUHTEpHpeTanuu  HMHQOpPMAIMH,  ONpeieseHUs
JOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbI YpOBEHH) Ha YPOBHE CpeaHEro ooOmiero oOpa3oBaHUs
otBoautTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 ygacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3MKe MepeueHb JJA00PATOPHBIX U MPAKTUIECCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YUYUTENb JENacT BBIOOP MPOBEICHHS JIAOOPATOPHBIX padOT |
OTIBITOB C YY4ETOM UHAUBUAYAIBHBIX OCOOCHHOCTEH 00yJatoOIIXCsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOAbI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonsl mo3HaHUs OKpyxxaromero mupa. Pois
9KCIIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Ousndeckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKUX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.
Ponp u mecto (Qu3uku B (OPMHPOBAHWU COBPEMEHHOM HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMBbl KoopauHaT. Clo)kKeHHe TepeMelIeHU 1
CJIOJKEHHE CKOPOCTEM.

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

CBoboaHoOe majieHre. Y CKOpeHue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMe MaTepuaibHOM TOYKH 10 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCTbIO. YTJOBas CKOPOCTh, JIMHEHHas cKopocThb. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE MPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHapsJ0B, LICMHbIE U PEMEHHBIE TIEpEIayu.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIETICHUSI MTHOBEHHOM CKOPOCTH.

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

N3yuenune nBUKEHUS MIApUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpoIIeHHOrO TOPHU30OHTATBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepBoiid 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



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. MoaekysipHasi puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KMHETHUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBwkenue. Juddysms. Xapakrep HABMKEHHS € B3aUMOJICHCTBUS YaCTHUIL
BelmecTBa. MoJiel CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyl. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Lenbcus.

Mogens uaeansHOoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KHHETHYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHas TeMIeparypa Kak Mepa CpeAHeW KHHETHYECKOW JHEepruu
TEIUIOBOTO JABWKEHWS dvactui rasa. [llkama temmnepatyp KenbBuHa. ['a30Bbi€ 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanpronHa. M3omponecchl B UMAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: U30TEPMA,
n30x0pa, u3obapa.

TexHudeckune ycTpoicTBa U MIPaAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYIT
OPraHN4YeCKUX COCTMHEHUH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHSL.

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

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATIBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHH 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMU COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3meHeHus. KonmnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUEHUE. Y JIelIbHAast
TEII0EMKOCTD BellecTBa. KoJinuecTBO TEIIOTHI MPpH TEIUIoNepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHamuku. [IpuMmeHneHue
MIEPBOTO 3aKOHA TEPMOJIUHAMHKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MpOIIECCOB B MPUPO/IE.

TennoBbie MamuHbL. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBBIX MamwuHax. Koadduiment none3Horo aeictBus TeruoBoi Mammubl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT€TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, OITOBOM 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.

Pa3znen 4. diiekTpoauHaMHKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa BuIa 5SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKH U MOJTYPOBOAHUKN. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

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

PaGora cun osnektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCT MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. JluaniekTpruueckasl IpOHUIIAEMOCTb.

OnektpoéMKocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIM
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

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 COTNIPOTHBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

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

DNEeKTpOABMKYIIasl CHUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiist
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 MPOBOJAUMOCTb MOIYIPOBOJHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

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

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOATENIbHBIN pa3psia. MoHusl.
[Tna3zma.

Texuuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI 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 >MeKTPOABKYIIEH cuibl. KopoTkoe 3ambikaHHe 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 ¢usmku 6azoBoro ypoBHs B 10 Kjacce OCYIIECTBISCTCS C YYETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, Trumore3a, (usnyeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOCKIMH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS 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, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepaghus: BIaxHOCTH BO3yXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTepHAJIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marauTtHOM nHAyKUud. [IpuHIMO Cyniepno3uuyy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
nHayKuuu. KapTrHa nuHUNA MarHUTHOM MHAYKUIUU MOJISl HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKUIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Dpcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

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

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIUMU. 3aKOH 3JIEKTPOMAarHUTHOU MHAYKIuU Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUMU B IMPOBOJAHHKE,
JBUKYILEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.



DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJICKTPOJBMIKYIIEH CHUIIbI MHIYKIIMU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBieHUS AIEKTPOMArHUTHON UHTYKIIUH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOae0anus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, dwacrora, amrumryna W ¢asza kojebanwit. [IpyXKWHHBI MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKHX KojeOanuii. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOoJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIYy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATBHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHY)X/ICHHBIC MEXaHHUECKHE KOJIeOaHUsI.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUsI.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA W HAMIPSHKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepegadya U MOTPEOJCHHUE DICKTPUYCCKON SHEPrHUU.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCHOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, JIMHUU AJIEKTPOIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CB00OOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

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

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoOMAZHUNHbLE 60TIHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3IYYCHHS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHEIX BOJIH. [IpuMeHeHHE SJEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckne ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE MUHCTPYMEHTBHI,
YIBTPa3BYKOBasi JIMArHOCTHKAa B TE€XHUKE W MEAUIMHE, pajap, paJuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HabGnronenue oTpakeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHMUii.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJIOMIICHUE,
noJsipu3anus, Tudpakius, HHTepPepeHIIHs.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epkaie.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMJCHHMS CBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAsi CHJIa TOHKOW JINH3BL. [locTpoeHre n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIO/ICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHWEe: OYKM, Jyna, (QoToarrmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

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

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHHM OTHOCHTEJILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DUHINITEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO6OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHEpruM (HOTOHA C €ro YACTOTOW. DHEPrus M UMITYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgekra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpapHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuuecKrue yCTPOWCTBA M IMPAKTHUYECKOE MpPUMEHEHHe: (OTOdIeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPOJA.
BonHoBbI€ cBOMcTBa yacTull. BosHbl ne bpoinsa. KoprnyckynsipHO-BOJHOBOM Tyaiu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnbITH Pesepdopaa no onpeneneHnio cocraBa paJioakKTUBHOTO H3IIy4EHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio sapa. M30Torsbl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosmepHbiii cuHTe3. IIpoOiieMbl M TEPCIEKTUBBI  SIECPHOU
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHnueckre ycTpoMCTBAa M NMPAKTHUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBHI ACTPOHOMMH U ACTPOPU3NKH



Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, HX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKIEHUH U 3BoJtolMU ColHLIA U 3BE3/1. DTanbl AKU3HU 3BE3I.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Pas6eranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpEJIeNIEHUs TOJI0KEHUsI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
THUYECKOM cdepax MesATEIbHOCTH YelOoBeKa, pPOJdb U MecTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTaBICHHI O IPUpOIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpedmemnuvle nouwsamusi, CBS3aHHbIE C HM3YYEHHEM METOJIOB HAayYHOTO IO3HAHUS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHI U MX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpuyeckue SBICHUS B XKUBOW MpuUpoje, KoliedaTelbHBbIE IBMXKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNINYeCKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIOJIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS TMeYb, pajnap, paJAuoONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONTUXCS PYKOBOJICTBOBATHCSA C(HOPMHPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M ONBITA JCATCILHOCTH B IMPOIECCE peaTn3alliil OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaIOIIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICYEIOBEUSCKUX TYMAHUCTHYCCKHX M JEMOKPATHYCCKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHOM OpraHU3alliH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTAMH B COOTBETCTBUHM C UX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOopMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIIICHHE K TOCYAApCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHSIM POCCUHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIC B JCATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTHh K 00pa30BaHUIO U caMO00pa3oBaHUIO B oOrmacTu (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOrHYeCcKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPHl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHNS B PACCMATPUBACMBIX (PM3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATH PAbOTy B YCJIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMH TOHATHSIMH M METOJaMHU (PH3UYCCKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4COHO-HCCIICIOBATEIILCKONH M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, MPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIPETALHUH,
npeoOpa3oBaHUI0 W TMPUMCHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh AapryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh IapaMeTPhl U KPUTEPUH PEIICHHUS,

aHAJM3UPOBaTh IMOJIYICHHBIE B XOJIC PCLICHHUS 3aJauyd pPe3yJbTaThl, KPUTHYCCKH
OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BAaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAllUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HaHUS N0 (PU3UKE B MPAKTUUYECKYIO 001aCTh KU3HEACSITEILHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpe/yIaraTh OPUTHHATBHBIE TOIXO0bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Padora ¢ undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILIEHUBATh JJOCTOBEPHOCTh UH(POpMALUH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
STHYECKHX HOPM, HOPM HH(POPMAITMOHHON 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIICHNE Ha YpOKaX (DU3UKHU U BO BHEYPOUHOH JCSITEIILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJH30BAHHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTHOJIB30BaTh MPEUMYIIECTBA KOMaHIHON ¥ UHIMBUIYalbHOU pabOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEUCTBUM, PacHpeAesisiTh PO C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJAJa M KaKJIOTO YJ4aCTHHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBBIE MPOEKTHI, OICHUBATh HJCH C TIO3WUIMHW HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3IMYHBIX CUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENIBHYIO JESITENbHOCTh B oOJacTu (pU3MKU U
aACTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH pEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECcypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MPeAMETa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MPUOOPETEHHBINM OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallUusIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLCHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISM;

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

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NPUHUMATD PEIICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHAJIU3€E Pe3yJbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, Ipeanoaraiomui copMUpOBAHHOCTD:

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

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEUCTBOBATH UCXOS U3 CBOUX BO3MOYKHOCTEH;

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

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JIOJIbMH, 3a00TUTHCS, MIPOSIBIISTH HHTEPEC U pa3peliaTh KOH(INKTHL

HNPEIMETHBIE PE3YJIBTATbBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOM
HAyYHOUM KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHsS] H3YUYEHHBIX (PU3UYECKHX MOJeNeil: MarephalibHas
TOYKa, MHEepLUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, HICANbHBINA ra3, MOJAEIH
CTPOEHUS Ta30B, )KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIH DIIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (TMPOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KHHETUYECKOM TEOpPUM CTPOEHHUS BEIIECTBA U DIEKTPOJUHAMHUKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPYKHOCTH, HHepIus, B3auMmojeiictBue ten, auddysusa, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHUE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeIIOBOE paBHOBECHE, HCIapeHHe, KOHACHCAllUs, TIaBlIEHUE, KPUCTAIITU3allNs,
KHUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIYy MapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, JJIEKTpU3alus Ted,
B3aUMO/ICIICTBUE 3apsIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYMHBL: JaBICHHE Ta3a, TEMIeparypa, CpemHss KWHETHYecKas SHEprHs
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTMCAHUH MPABUIILHO TPAKTOBATh (PU3NYECKHI CMBICI UCIIOIb3yEMbIX BETUYHH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCMOJNIB3YSl (U3NYECKUE BEIMUYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUECKOE MOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIONINE JAaHHYIO (DU3UYECKYIO BETUUMHY C IPYTUMH BEIMYMHAMY;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHHS] MUMITYJIbCca, IPUHLHUIT CYNEPIO3UINN CUJl, TPUHIIMIL
PaBHOIIPABUS MHEPLHAIBHBIX CHCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOM SHEPruM TEMJOBOTO JBM)KEHUS
MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoi, TMEpBbIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHCHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyarh yciaoBUs UX O€30IIaCHOTO MCIIOJIb30BaHUS B IOBCEHEBHOM KU3HU;

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUNOTE3y Y4€OHOIO  OKCIEpUMEHTa, CcOOUpaTh yCTAaHOBKY U3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
MOTPELTHOCTEH U3MEPEHUI];

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpaduKOB, J1€1aTh BBIBObI
II0 pe3yJIbTaTaM MCCIIEOBaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3UYECKOM MOJAENbI0, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHI M OLICHUBATh PEAIbHOCTH MOJyYEeHHOTO 3HAU€HUsS! (PU3NUYECKON BETUUNHBL;



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUl ¢ ONOPOW Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTUH JUI TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETAIMH U TPEICTaBICHUS y4yeOHOU u
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, OOBSICHEHHUE MTPOIIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS HOPM SKOJIOTMUECKOTO TIOBEICHUS B OKPYKaloLEel Cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYyallUsAX, aleKBaTHO OLIEHMBATh BKJIAJ KaXKJIOTO W3 YYaCTHUKOB TIPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHbI HCTOYHMK CBETa, sJepHas MOJEIb aroMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/Ipa IIPH PELICHUN (GU3UYECKUX 3a]au;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
NIEKTPOJUHAMUKN U KBAaHTOBOW (DPU3MKM: JIEKTpUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JEHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PAaCIPOCTPAHEHUE CBETA, OTPAXKECHUE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MHOJApU3aLUs  CBETa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONMCBHIBATH HU3YYEHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHUE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHMS (IIPOLECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUECKUH 3apsijl, cuUja TOKa, »HIIEKTPUYECKOe
HanpsHKeHHeE, JEKTPUIECKOE COIPOTUBIICHHUE, PA3HOCTh MOTEHIUAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOro Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO MOJIeH, Mepuoj W 4YacToTa KojeOaHWil B
Kos1e0aTeabHOM KOHTYpE, 3apsil U CHUjla TOKa B IpOIlecce FapMOHMYECKHUX 3JIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEJTMYMHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3NYECKUIA CMBICI HCIOJb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMNBL:  3akoH Owa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa 1A (QoToddderTa, 3aKOH COXpAaHEHHS DSHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3akOoH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHWE W YCIOBUS (TPaHMIIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3NYECKUX SBJICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBAThb YCTAaHOBKY, (DUKCHPOBATh pE3y/lbTaThl MOIYYEHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbI0, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBH 3a7a4i BbIOMpaTh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllMU W IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONYJISIPHOM MHGOpPMALMK, IOJYYeHHOM W3 pPAa3JIMYHbIX MCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOAMUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUHU C TPUOOpPaAMH U TEXHUYECKHMMU YCTPOUCTBAMHU, JUIs
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoauyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTHYeckue
NporpamMmsl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Pazaen 1. PU3UKA U METOJbI HAYYHOTI'O ITIO3HAHUSA
bubaunoreka [IOK
11 ®u3nKa U METO/IBI HAYYHOT'O TIO3HAHUS 2 https.//m.edsoo.ru/7fA1bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bub6mmoreka IJOK
21 Kitnemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
22 Hlemamia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.3 3aKOHBI COXPaHCHHS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Uroro no pazpeny 18
Paznen 3. MOJIEKYJISIPHASL ®PU3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYISIPHO-KHHETHIECKOI 9 1 bubmmnorexa [JOK
' TeopuH https://m.edso0.ru/7f41bf72
Bbubnuoreka IJOK
32 OCHOBBI TEPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHS BEIIECTBA. 5 bubmmorexa [JOK
' @dazoBbIe NEPEX0bl https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24

Paznen 4

. QJIEKTPOANHAMUKA



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

bubmnoreka LIOK

41 MEKTPOCTATHI 10 https://m.edso0.ru/7f41bf72
4 [TocrostHHBIHN AnekTpuueckuii Tok. Toku B 12 Bbubmmoreka LJOK
' Pas3IMYHBIX Cpenax https://m.edso0.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68



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

11 KJIACC

KoanuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTnueckue
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchbl
Pazpen 1. DJIEKTPOANHAMUKA
11 MarauTHOE€ To71e. DIEKTPOMarHUTHAs 11 1 3 bubnuoreka IJOK
' UHIYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
91 MexaHU4ecKue 1 3JIEKTPOMarHuTHbIE 9 1 bubmoreka [IOK
' Konebanus https://m.edsoo.ru/7f41c97¢c
59 MexaHUYEeCKHE B DJIEKTPOMArHUTHBIC 5 1 bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazpeny 24

Pazjen 3. OCHOBBI CIIEITUAJILHOM TEOPUM OTHOCUTEJBLHOCTH

31 OCHOBBI CIIEITHAITEHON TCOPHH 4 1 bubmoreka [IOK
' OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro mo pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
N Bbubnuoreka IJOK
4.1 OJ1eMeHThl KBAHTOBOI ONTHKU 6 https://m.edsoo.ru/7FA1co7c
bubmmoreka [IOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE A1IpO 5 Bbubnuoreka IJOK



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

https://m.edsoo.ru/7f41c97c¢c

Uroro o pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPO®U3UKHU

5.1 DJeMeHTBI ACTPOHOMHUH M aCTPOPUIUKU 7

bubaunoreka LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazaeny 7

Pazaen 6. OBOBLIAIOIIEE IIOBTOPEHUE

bubmaunoreka [IOK
6.1 00600 4
ODIAoMmEe HOBTOpeHHe https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Konrpoiasbubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl

®du3nKa — Hayka O MPUPOJIE. Butmorexa LIOK

1 Hayuibie METOZbI M03HAH 1 05.09.2024 | https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u MecTo pusuku B

9 (hopMUpPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAYYHOW KapTHHBI MUPA, B 07.09.2024 https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nemkenus. [lepemerienue, 12.09.2024 https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 14.09.2024 bubnmuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 19.09.2024 bubnuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majienre. Y CKopeHue 1 21.09.2024 bu6mmoreka [JOK
CBOOOJHOTO MANECHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE. BuGmiorexa 1IOK

7 JIBrKEeHNE MaTepUAIILHOW TOYKH I10 1 26.09.2024 | hitps://m.edsoo.ru/ff0c3ada
OKPYXHOCTH

8 [IpuHIMIT OTHOCUTEIBHOCTH 1 28.09.2024 bu6mmoreka [JOK
lanunes. UHepmansHble CUCTEMBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

otrcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

9 CYyIepIO3UINK cuil. Bropon 3akoH bubmmorexa [TOK
03.10.2024 |  https://m.edsoo.ru/ff0c3be8
Hprorona miga maTepuanbHOU TOUKH

10 Tperun 3akon HerotoHa nmst 05.10.2024 bubmmoreka [{OK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna Butmorexa LIOK

11 TsKecTu. [lepBas kocMudeckas 10.10.2024 | https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 12.10.2024 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduument

13 TpeHus. Cuiia COnNpOTUBIIECHUS ITPU bubnuoreka [IOK
JIBUKEHUH TeJIA B )KANKOCTH WU 17.10.2024 https://m.edsoo0.ru/ff0c3f76
rase
[TocTynarenbHoe U BpaniaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [11edo cuitbl. 19 10.2024 https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHUS TBEPAOIO Teja
Nmnynbc maTepuaabHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS 24.10.2024 https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHITBIL.

16 Kunernueckas sHeprus bubnuoreka [IOK
MarepHanbHOI Touku. Teopema 00 26.10.2024 https://m.edsoo.ru/ff0c4502
M3MEHEHUH KHHETHYECKOW SHeprun

17 [loreHunanbHas sHeprusi. 07.11.2024 | gu6muorexa [HOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTeHumanpHas 3HEPIUs ypyro
ne(hopMUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPrUs TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HENOoTEeHLUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHNEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

09.11.2024

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

19

JlabopaTtopnasi pabota
«MccnemoBanne CBsI3M pabOTHI CHITBI
C U3MeHEeHNEM MeXaHNIeCKOH
SHEPIruU TeJla Ha MPUMEpPE
pacTsHKEHUs pE3UHOBOIO HKTyTa»

14.11.2024

20

KonTtponsHas paboTa o reme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXpaHEHUsS B MEXaHUKE)

16.11.2024

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

21

OcHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO I
Teopuu. bpoyHOBCKOE IBMKEHHUE.

Auddysus

21.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPABIX TEN

23.11.2024

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

28.11.2024



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

TeroBoe paBHOBecue. Temneparypa

24 u e€ u3mepenue. lllkana remneparyp 30.11.2024
Henscus

o5 Wneanpusii raz 8 MKT. OcHoBHOE 05.12.2024 bubmmoreka [{OK
ypaBaeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKOM dHEPruun bubnuoreka [JOK
JIBMDKCHHUSI MOJICKYJI. YpaBHCHUE 07.12.2024 https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH [lanpToHa. ["a30BbIE 3aKOHBI 12.12.2024
JlabopaTtopnasi pabota

28 «HcciaenoBanue 3aBUCUMOCTHU
MeXAy mapaMeTpaMu COCTOSHUS 14.12.2024
Pa3peKEHHOTO Ta3ay

29 H3omporiecchl B U1€aibHOM ras3e u 19.12.2024 bu6mmoreka [IOK
uX rpadUUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
Buytpenusis sHeprus
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crioco0nl e¢ m3menenus. KomuyuectBo bu6mmoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHSIs https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATLHOTO 21.12.2024
raza

31| B remmoneperan | medson rucSc3s
VY enpHast TENIOEMKOCTD BEILIECTBA.

32 KonunuecTBo TennoTel npu bubnuorexa [IOK
Teruionepenave. AanadaTHbIi 28.12.2024 https://m.edsoo.ru/ff0c5c36

nporiecc



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

IIepBblii 3aKOH TEPMOJUHAMUKH U

bubmuoreka [JOK

33 16.01.2025
ero MpUMEHEHHE K U30IpoLieccamMm https://m.edsoo.ru/ff0c5efc
HeobOpaTumocTh IpoI1eccoB B BuGmiorexa LIOK

34 npuposte. BTopoit saxor 18.01.2025 | nttps://m.edso0.ru/ff0c6230
TEPMOTUHAMHUKHU

35 [Tpunnun nevicteus u KII/ 23.01.2025 bubmmoreka [{OK
TEIUIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KITJ] 25.01.2025

37 DKOJIOTHYECKHE TIPOOIEMBI 30.01.2025
TETUIOIHEPTETHKHI
Obobuaioumi ypox Bubmorexa [IOK

38 «MounekynspHas puszrka. OCHOBBI 01.02.2025 | https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTtponsHas padoTa o tTeme BuGmorexa LIOK

39 «Monekymnspras ¢puszuka. OCHOBBI 06.02.2025 | https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI

40 [TapooOpazoBanre U KOHICHCAIIHSL. 08.02.2025 bu6mmoreka [JOK
Hcnapenvie u KumeHue T https://m.edsoo.ru/ff0c63b6
AGCOI0THAs M OTHOCUTEIbHAS BuGmorexa [OK

41 BJI&YKHOCTH BO31lyXa. HacklmeHHbIH 13.02.2025 https.//m.eds0o.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPOIHS BuGmmorexa [OK

42 CBOMUCTB KpHucTaLIOB. JKunkue https://m.edsoo.ru/ffOcE50
kpucramibl. COBpeMEHHbBIE 15.02.2025 o '
MaTepHabl

43 [lnnaBnenue U KpUCTaUIU3ALMSL. 20.02.2025 bu6mmoreka [JOK

Y aenpHas TemioTa IjiaBIeHUs.

https://m.edsoo.ru/ff0c6708



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
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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Cybnumarus

b K

44 YpaBHEHHE TEIIOBOTO OajtaHca 22.02.2025 htP'[ISSJ,I'I;I/:ZI;zCI)_E)OrU IF0C6820
DnexTpu3anus Tei. DICKTPUISCKUN BuGmiorexa LIOK

4 3apsn. [lBa BHJA ICKTPHHICCKIX 27.02.2025 | https://m.edsoo.ru/ffoc6bcc
3apsioB
[TpoBOTHUKY, TUINEKTPUKH U BuGmrorexa [OK

46 HOYIPOBOHIKIL. 3aKOM 01.03.2025 | hitps://m.edsoo.ru/ff0c6bec
COXpaHEHHS AIIEKTPUUYECKOTO 3apsiia
B3anmopneuncTBue 3aps10B. 3aKOH BuGmorexa LIOK

47 Kynona. Toue4yHsId 3eKTpUYECKUN 06.03.2025 | https://m.edsoo.ru/f0c6ced
3apsi " '
Hanpsisk€HHOCTB eKTpUYeCcKOro

48 noJia. [IpuHiun cynepno3uiuu bubmuorexa [JOK
AIIEKTPUUYCCKHUX TOJICH. JIMHUU 08.03.2025 https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cui aeKTpoCcTaTHYECKOTO BuGmiorexa LIOK

49 nosist. [lorennuman. Paznocte 13.03.2025 | https://m.edsoo.ru/ffOc6f00
MOTEHIUAJIOB
[IpoBOIHUKY ¥ TUIICKTPUKHU B BuGmiorexa LIOK

50 ANEKTPOCTATUYECKOM TIOJIE. 15.03.2025 | hitps://m.edsoo.ru/f0c7018
JluaneKkTpryuecKkas pOHHUIIAEMOCTh

bub. K

51 OnekrpoeéMkocTb. KonneHncarop 20.03.2025 h ;IDS_I;I/?;ZTS&)OM 150c7126
ONEKTPOEMKOCTD TIOCKOTO Butmiorexa 1IOK

52 KOHACHCATOPA. JHEPrHs 22.03.2025 | https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa

53 JlaGopatopHas pabota "U3mepenue 03.04.2025



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ANEKTPOEMKOCTH KOHeHcCaTopa"

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTro IpUHTEpa.
DnexTpocTaTH4ecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

05.04.2025

55

DneKTpUYeCKuil TOK, YCIOBUS €ro
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma aJist
ydacTka Lenu

10.04.2025

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBOHUKOB. JlabopaTopHas
pabota «3ydeHue cMeranHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

12.04.2025

bu6moreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

17.04.2025

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

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenue DJIC ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBICHU)

0.5

19.04.2025

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

59

DJIEKTPOHHAs POBOUMOCTh
TBEPBIX METAJUIOB. 3aBUCUMOCTb
COITPOTUBIICHUS METAJIJIOB OT
TeMiiepaTypbl. CBEpXIpOBOIMMOCTh

24.04.2025



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

DNEKTPUUECKUU TOK B BaKyyMe.

60 26.04.2025
CBouCTBa IEKTPOHHBIX ITyYKOB
[TonynpoBOAHKMKH, UX COOCTBEHHAS

61 U IpUMECHasi IPOBOAUMOCTb. bubnuorexa [JOK
CaoricTBa p—N-mepexoia. 01.05.2025 https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUECKUN TOK B PACTBOPAX U

62 paciuiaBax 3JI€KTPOJIMTOB. bubnuoreka [JOK
DIEKTPOIUTHYECKAS TUCCOIHALINS. 03.05.2025 https://m.edsoo.ru/ff0c82ba
DneKTponu3
DJIEKTPUYECKUU TOK B ra3ax.

63 CamMOoCTOSITENNbHBIN U bubmuorexa [JOK
HECaMOCTOATEIILHBIA Pa3psil. 08.05.2025 https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNEeKTpUYECKUE MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmuorexa [JOK
npuMenenwue. [IpaBuia TEXHUKH 10.05.2025 https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok 15.05.2025 bubnmuorexa [JOK
«DNEKTPOAUHAMHKAY https://m.edsoo.ru/ff0c88be
KounTponbnas pabora no teme
«Qnekrpocraruka. [locTosHHbIN

66 aneKkTpuueckuii Tok. Toku B bubnunoreka [JOK
pasnuuHbIX cpegax» /Beepoccuiickas https://m.edsoo.ru/ff0c8a8a
MpoBepoyHasi padoTa mpu 17.05.2025
MPOBEJICHUU Ha OyMa)KHOM HOCHUTEIIEe

67 Pesepshblil ypok. KonTpoiabHas 22 05.2025 bubnunoreka [JOK

paboTa no Teme "DieKTpoArHAMUKA"

https://m.edsoo.ru/ff0c8c56



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

68 PesepBHeIit ypok. O600marommii

ypox 1o reMaMm 10 kacca

24.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Hpaxrieckie u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBMe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM 06.09.2024 https://m.edso0.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bu6moreka [IOK
B3anmoelictBre poBOIHUKOB C 07.09.2024 https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 13.09.2024 | bubmorexa LIOK
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢ 14.09.2024
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuitb 20.09.2024 https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHOM uHAYKIMu. IC 1 21.09.2024

HWHIAYKIHUU. 3aKkoH QJICKTpoOMaAr HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN»

27.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

28.09.2024

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

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
VHJYKIIMOHHAs I1eYb

04.10.2024

10

O6o0maromuii ypok «MarHutHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

05.10.2024

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

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe nozJe.
DNeKTpOMarHUTHAS MHIYKLIHSY

11.10.2024

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHH.
[IpeBpaienue sHepruu

12.10.2024

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

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJlbIX KoJie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MACChI TPY3a»

18.10.2024

14

Konebarenbubid KOHTYp. CBOOOIHBIE

19.10.2024

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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNYCCKUMU U
OJICKTPOMArHUTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

25.10.2024

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

26.10.2024

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

17

[IepemenHbIM TOK. CHHYCOMAAIBHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

08.11.2024

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

18

Tpancdopmarop. IIponssocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

09.11.2024

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa MepeMeHHOro TOKa, JIMHUN
aNeKTponepeaay

15.11.2024

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPIUH B MMOBCEIHEBHOU
KHN3HH

16.11.2024



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21
pacrnpoCTpaHEeHUs U JIJIMHA BOJIHBI. 22 11.2024 https://m.edsoo.ru/ff0cca54
[lonepeuHsie ¥ MPOI0IbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh 23.11.2024 bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX Bubs 10K
y nonmoTexa
23 cpowcTBa it ckopocts. llliara 29.11.2024 | https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBE PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencTs 30.11.2024
cBs3U. Pagnosiokamus
o5 KonTponsnas paborta «Konebanus u 06.12.2024 | bubmiorexa IIOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE BuG 1OK
. nonmoTexa
26 CDETA B OZIHOPOAHOH Cpelle. 07.12.2024 | https://m.edsoo.ru/ff0cd350
Toueunslii uctounuk cseta. JIyd cBera
Otpaxxenue cBeta. 3aKOHbI OTPAXKEHUS Bu6 10K
- nonMoTexa
27 ceera. [locTpoeHne n3o0pakeHUHU B 13.12.2024 | hitps://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIoJI OJIHOTO BHYTPEHHETO 14.12.2024 https://m.edsoo.ru/ff0cd7f6
OTpaKCHUS
29 JlaGopatopHas pabora «3mepenue 20.12.2024 ~ bubmmorexa IIOK
IOKa3aTess NPeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B 21122024 | bubmoreka IIOK

nuH3e. opmysa TOHKOM JIMH3BI.

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VYBeauueHue JIUH3EI

JIaboparopHas paboTa

31 «MccnenoBanne CBONMCTB 97 12.2024
M300paXeHUH B JIMH3AX)
Hucniepcust cBeta. CIOXKHBIA cOCTaB
32 6enoro ceera. L{ger. JlaboparopHnas
paborta «Habmogenue aucnepcun 28.12.2024
CBETa»
33 WNurepdepennus creta. Audpaxums 17.01.2025 | buobmmorexa IIOK
ceerta. [ludpakunonnas pemerka https://m.edsoo.ru/ffOced22
34 [TorrepeyHOCTh CBETOBBIX BOJIH. 18.01.2025 bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue MpuoOOPHI U yCTPOICTBa U 24.01.2025
yCIIOBUSA UX 0€30MaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHuKH. [locTynatel bubmuorexa [JOK
CIIeIMAIbHOW TEOPUU 25 01.2025 https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpallleHue bubmmorexa [TOK
8 P patt 31.01.2025 | https://m.edsoo.ru/ffOcfad2
JUTAHBI
35 -
3 | cruiss. Cana aces ¢ epricita Eatimmorera L{OK
HEl P 01.02.2025 | https:/m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKos
KonTtponpHas padota «OnTHKa.
39 OcCHOBBI cienManbHOM TEOPUHU bubmmorexa [IOK
t P 07.02.2025 | https://m.edsoo.ru/ffOcf6f0
OTHOCHUTENbHOCTH»
40 ®ortonsl. opmyna [Inanka. Sneprus 08.02.2025 | puGnuorexa I[HOK



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

U UMITyJbC (poTOHA

https://m.edsoo.ru/ffOcfel6

OTKpbITHE U HCCIEN0BAHNE

bubmmoreka [{OK
4 porospexra. Ombiret A. T 14.02.2025 | nttps://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonbl hoTodd(dekra. YpaBHEHHE But 1OK
< < HOIMoTEKA
42 ulimreriiia s GoTodpdexra. 15.02.2025 | https://m.edsoo.ru/ffod015e
«Kpachas rpanuna» porospdexra
Hasnenue ceera. Onbite [1. H. Bu6 110K
5 HOIMoTEKA
43 JlebeneBa. XUMHUECKOE IEUCTBHUE 21.02.2025 httos://m. edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTBa u
44 MPaKTUIEeCKOE TPUMEHEHHE:!
(dhoToreMeHT, (OTOIATIHK, 22 02.2025
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo reme «IeMEHTBI 28.02.2025 bubmuorexa [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI Bu6 1OK
HOInoTEKA
46 Pesepopaa o paccesiio o-4actuiL, 01.03.2025 | https://m.edsoo.ru/ff0d091a
[InanerapHas MoaeNb aToMa
bu6mmoreka [JOK
47 I B 07.03.2025
OCTyTIaTRt Hopa https://m.edsoo.ru/ffOdOafa
N3nyuenue u nornomienre GoToOHOB Bu 1OK
nOInoTEKA
48 IIpH Tepexojie aToMa ¢ OJTHOTO YPOBHS 08.03.2025 httos://m. edsoo.ru/ffod0afa
SHEpPruu Ha Ipyroi. Buasl criekTpos
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
49 ne bpouns. KopnyckynspHo- bubnunoreka [JOK
BOJIHOBOM nyasin3M. CIIOHTaHHOE U 14.03.2025 https://m.edsoo.ru/ff0d0ca8

BBIHY>KACHHOC U3JTYyUCHUC
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50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

15.03.2025

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

51

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

21.03.2025

52

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

22.03.2025

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

53

DHeprus cBA3U HyKJIOHOB B SI/Ipe.
SAnepHble peakuuu. SnepHbIN peakTop.
[Tpo6eMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKHE ACIIEKTHI AIEPHON
JHEPreTUKU

04.04.2025

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

54

DneMeHTapHbIe YacTullbl. OTKpbITHE
Mo3uTpoHa. MeToabl HAOMIOACHUS U
perucTpaimm 31eMeHTapHbIX YaCTHII.
Kpyrnaslii cton «@yHaaMeHTalIbHbIE
B3auMoOaeucTBUI. EquHCcTBO
(bu3nuecKOU KapTUHBI MUpa»

05.04.2025

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

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHE aCTpOHOMMHU. Bun
3B€3aHOTO Heba. Co3Be3us, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE
nerkeHue. CoJlHEUHas cucrema

11.04.2025



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

56

Connne. ConHedHas aKTUBHOCTb.
Ncrounuk sneprun CoJiHIA U 3BE3]T

12.04.2025

57

3BE3/1bI, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTEeNIbHOCTH. BHyTpeHHee
cTpoenue 38€311. CoBpeMeHHbIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

18.04.2025

58

Mneunsin [1yre — Hama I'anakTuka.
Tlonoxxenue u nBukenne CosHIIa B
lNamakTtuke. ['anmaktukn. YepHbIE ABIPHI
B sIpax rajJakTHK

19.04.2025

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

25.04.2025

60

Hepemennsie npo0ieMbl acTpOHOMUU

26.04.2025

61

KonTtponbHas padoTa «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

02.05.2025

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

03.05.2025

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(U3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOUN KapTUHE MUpa

09.05.2025




64

O6o06maromuii ypox. Poib
¢u3nveckoit Teopun B GopMUpOBAHUH
npeacTaBIeHu 0 PU3nIecKoi
KapTUHE MHUpa

10.05.2025

65

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJCTABICHUNA O IPUPOJC

16.05.2025

66

PesepBHbIl ypok. MarautHoe noie.
DIeKTpOMarHuTHask UHIYKIUS

17.05.2025

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEITBHOCTH

23.05.2025

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpoPpU3UKH

24.05.2025

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

OBIIEE KOJIJMYECTBO YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1.

I'.5. Mskuwes, b. b. byxosues, H.H. Cotckuit ®uzuka 10 k1. duzuka 10 xiacc.
basoBblii u yrinyOneHHbli ypoBeHb. YueOHUK. MockBa. [Ipocsemenue, 2020 .

I'.51. Mskuwes, b.b. byxosues, B.M. Hapyrun ®@usuka 11 kiacc. ba3oBsiii u
yriryOJeHHbIH ypoBeHb. YueOnuk. Mocksa. [Ipocsemenue. 2020 .
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