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COJIEP’KAHUE PABOYEHN ITPOT'PAMMBbBI

[losicHuTeNnBbHAA 3aNIMCKa

CognepxaHue y4eOHOTO MpeaMera

[Inanupyemble pe3ynbTaThl OCBOEHUS Y4€OHOTO IpeaAMETa
Temarudeckoe MIaHUPOBAHKE C YKa3aHUEM 3JIEKTPOHHBIX (IH(POBBIX)
00pa30BaTENIbHBIX PECYPCOB.

[ToypouHoOe nmaHupoBaHHE.

Y4aebHo-MeToandeckoe obecreueHne 00pa3oBaTeIbHOTO MPOLEcca.



1. HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢usmke 0a30BOrO YpOBHS Ha YpOBHE CpelHEro oomiero obOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHWI W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€ToMm
benepanbHOl paboduell MporpaMMbl BOCIHMTAHHMS M KOHIEIIUH INPENoJaBaHHus Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpaMMmbl 1o (U3MKE HAmpaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOyvarommxcs 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3ynpTaTaM OOyueHHus, a TaK)K€ YUUTHIBAET HEOOXOAMMOCTh pean3alid MEXKMIPEIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (QHU3UKU: JIMYHOCTHBIE, MeETampeIMeTHbIE, INpeAMETHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

IUIaHUPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca (M3MKM Ha 0a30BOM YypOBHE, B TOM UHCIIE
MpeIMETHBIE Pe3yabTaThl MO rojilaM O0yYEeHHUS;
coJiepkanue ydeOHoro npeamera «Pu3nka» Mo rogaM o0ydeHus..

®dusnka Kak Hayka 0 HanboJjee 00muX 3aKOHaX MPUPOJIbI, BBICTYIAs B Ka4eCTBE yUeOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SIBICHUHN, U3y4aeMbIX
xuMmueH, ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTUKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYy4EHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIAJl B
(bopMHUpOBaHHE €CTECTBEHHO-HAYYHO! KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HayYHBI METOJ MO3HAHUS MPU BHIMOJIHEHUN UMU YUeOHBIX UCCIIEI0BAaHUN.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero odiero oOpa3oBaHus MOJIOKEH Pl UIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICP’KUT MaTepHall U3 BceX pa3feNioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KJIACCHUUYECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HEll MaTepuan Kypca Gu3uku oObeAUHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B kypce sBhsiercss (GOpMUpOBAaHHME MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U IOJIE.

Hoesn cymanumapusayuu. EE peanuzanus mnpeanoyiaraeT MCHOJb30BaHWE T'yMaHUTapPHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpaenrennocmu. Kypc Gu3uku npeamnonaraeT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peaausyercs IOCPEACTBOM BBEJICHHS 3JEMEHTOB COJEpXKaHMUS,
MOCBSIIEHHBIX 3KOJOIMUECKHUM MpoOjieMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKke 00CYKJICHHs TPOOJIEM palliOHAILHOTO MPUPOJONOIB30BaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpeaHero oOIero oopasoBaHUs
ABIISAIOTCS (u3ndeckue Teopuu ((GopMHUpOBaHME MPEACTABICHUA O CTPYKTYype HOCTPOCHHS
¢u3nueckoil TeopuH, posM (PyHIAMEHTAIbHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX
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NPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTHA TEOPHH, Ul ONMHMCAHHUS E€CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeSITETLHOCTHBIN MOX0 B Kypce (DM3MKH pean3yeTcs MPexae BCero 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTOpHBIX PadOT, KOTOpBIE B TporpamMme o (usuke OOBEAWHEHBI B OOLIUI CHUCOK
YUYEHHYECKUX NMPAKTHUUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
mporecca UCX0s U3 0COOCHHOCTEH TUTAaHMPOBAHMS U OCHamleHus kabuHera Gusuku. [lpu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.

Bonpmoe BHUMaHHE yaensieTcsl peHIeHNI0 Pacy€THRIX W KadyeCTBEHHBIX 3aaad. [Ipu sTom
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIIME TPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U WHTETPHUPYS 3HAHUS U3 Pa3HbIX pa3ienoB. /i KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TtpeboBanuamu DPI'OC COO k MarepuanbHO-TEXHUYECKOMY
obecrieyeHn0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
oOuiero o0pa3oBaHUs JOJKEH M3Yy4aTbCs B YCIOBUSX MPEIMETHOrO KaOuMHeTa (U3UKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE SISl BBIMTOJTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX TPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opy0BaHUE.

JleMOHCTpallMOHHOE 000pynoBaHHE (OpMUpPYETCSs B COOTBETCTBUM C IPUHLUIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U OOECIEUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B IPOrpamMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpALMN A MCCIEJOBAHUS HM3Yy4aeMbIX SBJICHHUH M IPOLECCOB,
SMIMUPHUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHECHHH.

JIabopaTtopHoe 00OpydOBaHUE I YYEHHUYECKUX IMPAKTUYECKHX paboT (opmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOeCHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOro OOOpYJOBAaHUS JOJKHBI OBITh
[IOCTPOEHbl Ha KOMIUICKCHOM HCIOJIb30BAaHUU AHAJIOIOBBIX M LU(POBBIX NMPHUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.

OCHOBHBIMU LIENIIMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

(dopMupoBaHME HHTEpEcCa W CTpEeMJIEHUS OOYYaloUIUMXCsl K HAaydyHOMY H3YYEHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE NPEACTAaBICHUH O HAaydyHOM METOJA€ TIO3HaHUs U (QOpMUPOBaHUE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK Pe3yJibTaTa U3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DM3UKH;

(dbopmupoBaHue yMEHHI OOBSICHATD SBJIECHUS C UCIOJIb30BaHUEM (PU3MYECKMX 3HAHUH U
Hay4HBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHEe MPEACTABICHUNA O POJM (DUBMKU Ui Pa3BUTHUSL JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHl.

JlocTikeHre 3TUX Ieled obecreunBaeTcsl pelIeHHEeM CIEAYIOIIMX 337ad B IpoLecce

u3yueHus Kypca GU3UKU Ha YPOBHE CpelHEro oomiero oopa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUM 00 OOHMX (HU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsT MEXaHUKY, MOJIEKYSIPHYIO (PU3HKY, SJEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPOPHU3HKH;



¢dbopMupoBaHHEe yMEHUIl TNPUMEHATH TEOPETUUYECKUE 3HAHUS ISl  OOBSCHCHHS
¢u3nYecKuX SBICHUN B MPHPOJE M JUIA MPHHATHS MPAKTUUYECKUX PEIICHHH B MOBCEIHEBHOMN
KU3HH;

OCBOEHHE CIIOCOOO0B pelIeHHs Pa3IMYHbIX 33134 C SBHO 3a/JaHHON (PU3MUECKOM MOJIEIIBIO,
3aja4, MOJPa3yMEBAIOUINX CaMOCTOATEIbHOE CO3JaHue (U3NYECKON MOJIENH, aJeKBaTHOM
YCIIOBHUSIM 33]1a4H;

MOHUMaHUe (U3UYECKUX OCHOB WM TNPUHIMIIOB JCHCTBUS TEXHHUYECKUX YCTPOWCTB H
TEXHOJIOTUYECKUX IPOLIECCOB, UX BIUSHUSA HA OKPYXKAIOIIYIO CPENY;

OBJIAJIECHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEACHUS (PUINYECKUX
OKCTIEPUMEHTOB, aHAIM3a W WHTEpIpeTalud HWHPOpPMALUU, OMPEACTCHUS JTOCTOBEPHOCTU
MIOJIyYEHHOTO pe3yJIbTaTa;

CO3/IAHUE YCJIOBHUM ISl PAa3BUTHS YMEHHH MPOEKTHO-KCCIIEIOBATENbCKOM, TBOPUYECKOU
JeSITEIbHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHBb) HAa YpOBHE CpeaHEro o0imero oOpa3oBaHHS
otBoautcs 136 yvacoB: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamMmMe 1o (u3nke nepeyeHb J1ad0paTOPHBIX U MPAKTUYECKUX padboT
SBJIIETCS PEKOMEHJOBAHHBIM, YUYMTEIb JEJIaeT BHIOOP MPOBENCHHS JIa0OpaTOpPHBIX PAabOT U
OTIBITOB C YYETOM HUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

2. COOEP)KAHUE OBYYEHUSA
10 KJIACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI O MO3HAHUS

®uszuka — Hayka o mpuponae. HayduHeie mMeTOabpl MO3HAHUS OKpYyXkaromero mupa. Pomib
SKCIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (pr3HKe.

MogenupoBanue (pu3anyeckux sSBIEHUU W TporieccoB. Hayunsie rumotesbl. Ousnyeckue
3aKOHBI ¥ TEOPUU. |'paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHITNIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (GOpMHUpPOBAaHMM COBPEMEHHOW HAaydyHOH KapTHUHBI MUpPa, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIEC JATYHKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBuxkeHre. OTHOCHUTENBHOCTh MeXaHudeckoro JBmkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienue, CKOpoCTh (CpelmHsii CKOPOCTh, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepHUaTbHOM TOYKH, UX MPOEKIUU HA OCH CHCTeMbI KoopauHat. Clio)KeHHEe MepeMellleHrui 1
CJIOJKEHHE CKOPOCTEM.

PaBHOMepHOE M paBHOYCKOpEHHOE MpsMOJuHeiHoe aBwkeHue. ['paduku 3aBucHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoOoiHOE MajieHne. Y CKopeHrne CBOOOHOTO TaIeHU.

KpuBoimueiiHoe nBuxeHue. J[BuKeHHME MaTEpUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJYJI0 CKOPOCThIO. YTJOBasi CKOPOCTb, JUHEWHas ckopocTb. l[lepumon u
gactoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckre yCTpOICTBA W NPAKTUYECKOE NPUMEHEHUE: CIUJIOMETp, IBUKEHUE
CHaps/I0B, LIEMHbIE U PEMEHHBIE MepeIauH.

Jlemoncmpayuu

Mogenb cuctemMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTePUCTUK JIBUKECHMUSL.



[IpeoOpazoBanme IBUKCHHA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pPa3peKEHHOM IPOCTPAHCTBE.

Habmoienue ABYKEHUS Tea, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

N3mepenue yckopeHust CBOOOAHOTO Ma/ICHUS.

Hamnpagnenue ckopocTH pu JIBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHune HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEACIICHUSI MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOIIEHUST ~ MEXAY  MYTAMH,  TNPONUACHHBIMH  TEJIOM  3a
MOCJIEIOBATENIbHBIE pPaBHBIE MPOMEXYTKH BPEMEHH IMPU PABHOYCKOPEHHOM JIBIDKCHHH C
Ha4aJIbHOM CKOPOCTBIO, PABHOM HYIIO.

N3yuenune nBUKEHU IIAPUKA B BA3KOU KHUJIKOCTH.

N3yuenune nBukeHus tena, OpOoIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHnun otHocuTensHOCTH ['anmunes. [lepbiit 3akoH HeroToHa. MHEpIManbHble CUCTEMBI
OTCYETA.

Macca Tena. Cuna. Ilpunmmn cyneprnosuniuu cui. Bropoi 3akoH Heiorona mis
MaTtepranbHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTepUaIbHbBIX TOYEK.

3akoH BceMHUpHOro TsaroteHus. Cuna tsokectu. [lepas kocMudeckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena.

Tpenue. Buapl Tpenus (mokosi, ckoimkeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIBKEHUs U cuita TpeHus nokos. Kosddumuent tpenus. Cuna conpoTUBICHUS
TIpU ABMKEHUU TeJIa B )KUJIKOCTH WJIH Ta3e.

[TocTynarensHoe ¥ BpamiareabHOE JBUKEHUE aOCOIIOTHO TBEPAOTO Tena.

MoOMEHT cuJIbl OTHOCHUTENBHO OCH BpamieHus. Ilnedo cuibl. YcnoBus paBHOBecus
TBEPJIOTO TeNA.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHUWE: MOIIIMITHUKN, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne MHEpLUH.

CpaBHEHME MacC B3aUMOJICHCTBYOLIUX TEll.

Bropoii 3akon HeroTOHA.

N3mepenue cui.

CrnoxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT AehOopMaliHu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3ydenue nBuxenus Opycka 1o HaKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YOPYIOCTH, BO3HMKAIOIIMX B MPY)KHUHE U PE3UHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TeJA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanenus 6 mexanuke

Nmmynsc MaTepuaibHON TOYKH (Te€Na), CUCTEMbl MaTepUaTbHBIX TOUeK. VIMIynbc CUIIBI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPaHEHMs UMITyJbca. PeakTUBHOE ABMKEHUE.

PaGota cuibl. MOIIHOCTE CHITBI.

Kunernueckass sHeprust MarepualbHON TOUKH. TeopeMa 00 W3MEHEHHWH KHHETHYECKOU
SHEPTUH.

[ToTenmmanpHas sHeprus. [loTeHmanpHas sHepTUs ynpyro aehopMUPOBAHHON MIPYKUHEI.
[ToTennmanpHas YHEPrUs Tejaa BOIU3U MOBEPXHOCTH 3eMIIH.

[ToTeHnmanbHble U HEMOTEHIUATbHBIE CHIBL. CBS3b PabOTHl HEMOTEHIHUAIBHBIX CHI C
M3MEHEHUEM MEXaHWYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPruu.
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VYupyrue u Heynpyrue CTOJIKHOBEHHUSL.

TexHuueckue ycTpoMCTBA M IIPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBIXKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUU B KHHETUIECKYIO H 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne aOCONMIOTHO HEYNMPYroro yruapa ¢ IMOMOILIbI0 JBYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

WccnenoBanue cBsi3u paboOThl CUJIbI C HW3MEHEHHEM MEXAaHWYECKOW SHEpruM Teja Ha
MIpUMeEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoaekysipHas puznka 1 TepMoIMHAMHUKA

Tema 1. Ocroebl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OTIBITHOE 000CHOBAHHE.
bpoynoBckoe mBwkenue. Jduddysms. Xapaktep ABHKEHHUS W B3aWMMOJCHUCTBHSI YaCTHIL
BemecTBa. MoJIeTM CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KoswndecTBo BemiecTsa.
[Toctrostnaas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remnepatyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETUYECKOW TEOPHH
UJeaNbHOTO Ta3a. AOCONIOTHas TeMIepaTypa Kak Mepa CpeAHEed KHHETHYECKOW JHEpruu
TEIUIOBOTO JBMXKEeHMs dactun rasa. lllkama temnepatyp KensBunHa. ['a3oBble 3aKOHBI.
VpaBHenue MenneneeBa—Knaneiipona. 3akon [lansTronHa. M3omponecchl B UAEaILHOM Ta3e C
MOCTOSIHHBIM KOJIMYeCTBOM BemlecTBa. ['paduueckoe npepcraBieHrne U30MPOIIECCOB: U30TEPMA,
M30X0pa, u3obapa.

Texuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OaApOMeETp.

Jlemoncmpayuu

OnbpIThI, J1OKa3bIBAIOLIUE JUCKPETHOE CTpPOEHHE BellecTBa, ¢Gotorpaduu MoJIEKyI
OpPraHUYECKUX COECIMHEHUM.

OnpiTel 10 AUPPY3UN KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYIIPHOTO B3aUMOICUCTBHUSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHHUS ra3a Ha CTEHKHU COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICATIBbHOTO I'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenve Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil 00béma
KOMHAaThI, JaBJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

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

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckass cucteMa. BHYTpeHHsISt SHEpPrusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3meHeHus. KonmndyecTBo TEroTsl U paboTa. BHyTpeHHss sHEprus 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Termnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHUE. Y JelIbHast
TEII0EMKOCTD BellecTBa. KolnuecTBo TEMIOTHI MpH TeIUIonepeaaye.

[Tonsitne 006 ammabatHOoM mporecce. IlepBeiit 3akoH TepMmomuHamuku. [IpumeHeHue
MIEPBOTO 3aKOHA TEPMOIUHAMUKH K M3ompoIieccam. [ padudeckas mHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMOCTh PoOLeccoB B IPUPOJIE.



TemoBbie MamuHbl. [IpuHLIMIIBI KelicTBUS TEIUIOBbIX MaluH. [IpeoOpa3zoBaHus 3HEpTUM B
TeroBbIX MamuHax. Koadduuuent nonesnoro aevictBust terioBoid Mammubl. Lukn KapHo u
ero K03 GHUIMEHT MOJIE3HOTO NEHCTBUSA. DKOJIOTUUECKUE MTPOOIEMBI TETNIOIHEPTETUKH.

Texnuueckue ycTpoilcTBAa M IPAKTUYECKOE IPUMEHEHHE: [BUTATEIb BHYTPEHHEIO
Cropanusi, OITOBOM XOJOIMIEHUK, KOHIHIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEPrHM Tejla IPU COBEPIICHWH pPAaOOTHI: BBUIET NMPOOKU U3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanwe >upa B JaTyHHOW TpyOKe MyTEM
TpeHus (BUICOJEMOHCTPALINS).

W3menenne BHyTpeHHEN aHepruu (TeMmepaTypbl) Teja pu TeIionepeaaye.

OmnpIT M0 aguabaTHOMY PacIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAaKTUBHOT'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpezcamnbie cocmoanun eeuyecmea. Pazogvie nepexoovi

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenne. AOCOTIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3ayxa. HackllieHHbIN map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Teaa. AHU30TPOINS CBOMCTB KPUCTAJIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuasbl. [lmaBneHume M Kpuctaumszauus. Y aenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuueckue ycTpoicTBa M MNPAKTUYECKOE MPUMEHEHHE: THUTPOMETpP M ICHUXPOMETD,
KAJIOPUMETP, TEXHOJIOTMM  IIOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUN.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenne nmpy NOHM>KEHHOM J1aBIICHUM.

Crioco0Obl U3MEpPEHUsI BIAKHOCTH.

HaGnroneHnue HarpeBaHus U IUIaBICHUS KPUCTANIMUECKOTO BEIECTBA.

JleMOHCTpanysi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

W3mepenne OTHOCUTEIBbHON BIAQXKHOCTH BO3/1yXa.

Pa3znea 4. DuekTpoanHaMuKa

Tema 1. dnekmpocmamuka

Onexkrpuzanus Teln. OJEKTpUYECKHH 3apsan. JlBa BHIOa DJJIEKTPUYECKUX 3apsioB.
IIpoBOIHUKH, NTUAIEKTPUKH U MOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

Bs3aumopneiicteue 3apsnoB.  3akoH Kymona. TodeuHwld  2J€KTpUYECKHMH — 3apsn.
Onexrpuueckoe mnoJie. HanpsokénHocTe anektpuyeckoro nods. IlpuHnun cynepnosunuun
JJIEKTPUYECKUX MOJIeH. JINHUY HANPSy)KEHHOCTHU DIIEKTPUUECKOTO TIOJIA.

PabGora cun anekrpocratuueckoro mosd. [loteHuuman. Pa3HOCTh  NMOTEHIMAIOB.
IIpoBOAHUKY U AUDIIEKTPUKU B MIEKTPOCTATUYECKOM I0JIE. JIUdIIEeKTpUUeCcKast IPOHULIAEMOCTb.

OnexrpoéMkocTs. KoHaeHcaTtop. OJEKTpPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEPrus
3apsPKEHHOIO KOHJIEHCATOpa.

TexHuueckre yCTpONCTBA U IPAKTUYECKOE IIPUMEHEHUE: DIIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMoelictBre HadIEKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE MOJIE 3aPSKEHHBIX Tell.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTH4ecKas 3allluTa.

JIM3IEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb  IEKTPOEMKOCTH IIJIOCKOIO  KOHJEHCAaTopa OT IUIOUIaJAM IUIACTHUH,
PacCcTOSHUS MEXAY HUMH U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUUYECKUN TOK. YCIIOBUS CYLLECTBOBAHUSA 3JIEKTPUUECKOTO TOKA. VICTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma a5 ygacTka LIETH.

DnexTpuyeckoe CONPOTHUBIICHUE. YaensHoe COTIPOTUBIIEHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jxoyns—JleHnia. MOIHOCTh EKTPHUUECKOTO TOKA.

DNEeKTpOABMKYIIasl CUjla U BHYTPEHHEE COIIPOTUBICHUE UCTOYHHMKA TOKa. 3akoH OMa Jyist
MOJTHOM (3aMKHYTOM) d7eKTprieckoi nenu. KopoTkoe 3amMpIkaHueE.

DneKTpOHHas MPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh COTIPOTHBIICHUS METAJNIOB
oT Temmeparypsl. CBEpXIpPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBEHHas M MpPHUMECHas MPOBOJAUMOCTb MOJYIMPOBOJIHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUII TOK B PAcTBOpaxXx M paciiaBax »3JIEKTPOJUTOB. ODJIEKTPOJIUTAYECKAsS
JUcconuanus. JIEKTPOIU3.

DIIEKTPUYECKHUI TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOATENIbHBIN pa3psia. MosHus.
[Tna3zma.

Texuuueckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJILTMETP, PEOCTaT,
HUCTOYHUKU TOKA, DJEKTPOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKSHHUSL.

3aBUCHUMOCTh COTIPOTHUBIICHUS LMUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MONIEPEYHOr0 CEYCHUS U MaTepuaa.

CMmenianHO€ COeTMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHHne SIeKTPOABIKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psia v IpoOBOAUMOCTh BO31yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEIaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHnne  »IEKTPOJABMKYIIEH  CHUJIBI  HMCTOYHMKA TOKA M €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.

Habnronenue snexrpoinsa.

MexnpeamerHblie CBA3U

N3yuenne xypca ¢uszuku 6a3oBoro ypoBHA B 10 Kiacce OCYyIIECTBISCTCS C YUETOM
COJIEp’KaTeNbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.



Mesicnpeomemnsie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOI'O IO3HAHUS:
SBJICHUE, HAy4YHbId (akt, rumore3a, Qu3uUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHUE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMBl  YpaBHEHHWH, JMHeWHas (QyHKums, mapaboua,
runep0oia, uxX rpauKu U CBOHCTBA, TPUTOHOMETpUYECKUE (PYHKINU: CUHYC, KOCUHYC, TaHTEHC,
KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M HMX IPOEKUHUHU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusn: mexanndeckoe IBWKEHUE B JKUBOW MpHpoje, TU(PQy3usi, 0cMOC, TEIIOOOMEH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEPEIAUM, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOECHUE BEILIECTBA, CTPOEHHE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIe CBOWCTBA TBEPABIX Te€J, JKUIAKOCTEW W Ta30B, JJEKTPUUECKUE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHUYECKAs JUCCOLMALINS, TalbBaHUKA.

T'eoepagpus: BIaxxHOCTH BO3/IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonozus: npeodpazoBaHUe IBIKEHUI ¢ UCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMITHUKY, MCIIOJIb30BaHME 3aKOHAa COXPAHEHHsS MMITyJIbca B TEXHUKE (pakeTa,
BOJOMET U Jpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, U  HAHOTEXHOJIOTHH,  DBJEKTpPOCTaTHYecKas  3al[uTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHIL, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoMaACHUMHAA UHOYKYUA

[TocrositHHbIe MarHWTHl. B3aummonelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOe IOJIe€.
Bekrop marautHoM uHAyKuu. [[pyuHIUI Cyneprno3uiiui MarHUTHBIX MoJied. JIMHUKM MarHUTHOM
uHayknuu. KaptuHa muHuid MarHUTHOM MHYKIMH TOJISI HIOCTOSIHHBIX MarHUTOB.

MaruuTHOE MoJjie TPOBOAHMKA ¢ TOKOM. KapThHa JMHMI MHAYKIIMM MarHUTHOTO TOJIS
JUITMHHOTO TPSIMOTO0 MPOBOJHMKA W 3aMKHYTOTO KOJIBIIEBOI'O MPOBOJHHUKA, KATYIIKH C TOKOM.
OnbiT Dpcrena. BzanMoaelicTBrue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJb U HalpaBJICHUE.

Cuna JlopeHma, e€ MoAyab W HampaBiieHHE. J[BUKEHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJIHOM MarHuTHOM moJie. Pabora cumsl Jlopenna.

SIBneHue BNEKTPOMarHUTHOM HWHAYKIUU. [IOTOK BekTOopa MarHUTHOM HMHAYKLUU.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

BuxpeBoe snexTpuueckoe Imose. DIEKTPOJABHKYILAS CUla UHIAYKIUU B IIPOBOJHUKE,
JBUKYILIEMCS] IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnyKkTUBHOCTD. SIBIE€HME CAMOMHAYKIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTpONCTBA W NPAKTUYECKOE MPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
ANIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS NEYb.

Jemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MMy4YKa MAarHUTHBIM TI0JIEM.

JIMHUY MHIYKIIUM MarHUTHOTO TIOJIAL.

B3aumojeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.
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SIBNeHHE ANEKTPOMArHUTHOW WHIYKIIHH.

IIpaBuiio Jlenna.

3aBUCUMOCTD DJICKTPOJBIKYIICH CHUJIBI UHAYKIIUKU OT CKOPOCTH W3MEHEHHUs MarHUTHOTO
MOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydyeHre MarHuTHOTO TOJISt KATYIITKH C TOKOM.

HccnenoBanue neiicTBUS IOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKIIHH.

Paznes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

Konebarenbnast cucrema. CBoOOogHBIE MexaHHYeckue KoseOaHus. [‘apmoHHMueckue
konebOanus. Ilepuon, wacrora, ammautyga U (asa koneOaHui. [IpyXKMHHBI MasTHUK.
Marematuueckuil MasTHUK. YpaBHEHHE rapMOHHUYecKuX Kosiebanuil. [IpeBpaiienue sHepruu
IIPY FapMOHUYECKUX KOJIeOaHUSX.

Konebatenpubiii koHTYyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B HJI€ATHHOM
KoJeOaTeNbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS] SHEPTUU B UACATBHOM KOJIeOaTebHOM
KOHTYpE.

[IpencraBienue o 3aTyxarouux KojeOaHUsAX. BbIHyX/JIeHHbIE MeXaHMYECKHe KojeOaHus.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Iepemennsblii Tok. CHHYCOMIANBHBINA MEPEMEHHBIM TOK. MONIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYHOE U IEHUCTBYIOIEE 3HAYCHUE CHIIBI TOKA W HAIIPSDKCHHUS.

Tpancdopmarop. IlpousBoacTBO, mepemada M TMOTpeOIEHUE SJIECKTPUUECKOW DHEPTHH.
OKOJIOTUYECKHE PHUCKH TIpU MPOU3BOACTBE AIIEKTpO3Hepruu. KynbTypa wHcnonab3oBaHUSA
NIEKTPOIHEPTHH B TOBCEAHEBHON )KU3HU.

TexHuyeckrue YCTpONCTBA W MPAKTUYECKOE MPUMEHEHHUE: DJIIEKTPUYECKHI 3BOHOK,
TEHEpaTOp NEPEMEHHOIO TOKA, JIMHUU JIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTenbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKHi
MasITHUK).

HaGnronenue 3aryxarommx KojieOaHuH.

HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGnronenue pezoHanca.

CB0060AHBIE IEKTPOMArHUTHbBIE KOJIeOaHMS.

OcumsuiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HAOpsOKEHUS OT BPEMEHH) JUis
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHCc mpy MOCIE10BAaTEIBHOM COEIMHEHUM PE3UCTOPA, KATYIIKH WHAYKTUBHOCTH U
KOHJICHCATOPA.

Monens JINHUY 3IIEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHO/Ia MANIBIX KOJIEOAHUH Tpy3a HA HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne NEpeMEHHOr0 TOKa B ILENM W3  IOCIEAOBATENbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHble 60JIHbL

Mexannueckue BOJIHBI, YCIIOBUs pactipoctpanenus. Ilepuoa. CkopocTs pacpocTpaHeHus
u januHa BosHBL. [lomepeuHble W MpooJbHBIE BOJIHBL. MHTepdepeHuus u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [’ poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.
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DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS M3JIYYCHHS AJIEKTPOMAarHWTHBIX BOJIH. B3anMmHuas
opueHTauusi BekTopoB E, B, V B anekTtpomarHutHON BojHE. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXEHHUE, IMpeIOMJICHHe, Noispusanus, gudpakmus, wuHTepdeperius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 3M€KTPOMarHUTHBIX BOJIH. [IprMeHeHHE AIEKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIHMIIBI paIuOCBA3U U TeIEBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOLIEH CPEeIbl.

TexHuueckre yCcTpoiCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
YIBTPa3BYKOBAsl JMArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap, paauonpuéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TIOTIEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebmtomeecs Teao Kak HICTOYHUK 3BYKa.

HaGnronenue oTpakeHus U nMpeaoMIIeHUs MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny U AMPpakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOMW PE30HAHC.

Halnronenue CBs3M TPOMKOCTH 3ByKa WM BBICOTHI TOHAa C aMIUTATYJIOH M YacTOTOMU
KoJIeOaHUH.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)XCHHE, MPEIOMIICHHE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsiMmonnHeHOE pacipocTpaHEeHHUE CBETa B OJTHOPOJIHOM cpejie.
JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBera. [locTpoeHME HM300paKEHH B TUIOCKOM
3epKaje.

[Ipenomsienne cBeta. 3aKOHBI TpeEIOMJICHUsS cBeTa. AOCOMIOTHBI  TOKas3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroJl MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Jucnepcus cera. CroxkHbIA cocTaB Oenoro ceera. L[Ber.

Cobuparonue u pacceuBarolue JuH3bI. ToHkas mnuH3a. DOKYyCHOE paccTOsHUE W
ONTHUYECKas CHJia TOHKOU JIUH3BIL. [locTpoeHne n3o0paxeHuii B cCOOMPAIONINX U pacCerBaIOIINX
nuH3ax. PopMyna TOHKOU JUH3bI. YBEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BomnoBas omntuka. Wutepdepenums cBera. KorepeHTHbIE HCTOYHHMKH. Y CIIOBUSA
HaOIOICHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuust cera. JludpakuuoHHas pemiéTka. YclIoBHe HAOMIOAEHHS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHUYECKOTO CBEeTa HA AU(PPAKIUOHHYIO PELIETKY.

[Tonsipuzanus ceera.

Texnuyeckue ycTpoiicTBa M MPAaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, ¢oToamnmnapar,
MPOEKIIMOHHBIM  ammapar, MHUKpPOCKOI, TEJEeCKOI, BOJOKOHHAs OINTHKA, JU(pPaKIHOHHAS
pemeéTKa, MoJsIpou.I.

Jlemoncmpayuu

[IpsiMonMHENHOE paclpoCTpaHEHUEe, OTpPaKEHUE M MperoMiieHHe cBera. OnTuyeckue
pUOOPBHL.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBOWCTB M300paKeHHI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIa.

Habmonenue nunatepdepeHmun cera.

Habnronenue nudpakuuu ceera.

Habmonenue nucnepcun cBera.
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[TonyueHue cnekTpa ¢ HIOMOIIbIO IPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKH.
Habnronenue nomnsipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepenue nokasaTesis IpeJoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakeHUM B JTMH3aX.
HaGnronenue aucnepcun cera.

Pazjnen 6. OcHOBBI cienaIbHOM TEOPUN OTHOCUTEIbHOCTH

['panuubl TPUMEHUMOCTH KJIAacCMYECKOM MexaHuku. [locTynaTel crnenuaibHOM TEOPHH
OTHOCUTEIHOCTH: HWHBApPUAHTHOCTh MOJYJA CKOPOCTH CBE€Ta B BaKyyme, MPHUHIUII
OTHOCHUTEIBLHOCTH DHHIIITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKpAILEHNE JUTHHBI.

DHEprus ¥ UMITYJIbC PEISITABUCTCKON YaCTHUIIBI.

CBs13b MacChI ¢ SHEPTUEH U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIIBI. JHEPTUsI TIOKOSL.

Paszpnen 7. KBanToBasi pusuka

Tema 1. Dnemenmovt KeaHmM0OBOU ONMUKU

®otonsl. Gopmyna [Tnanka cBsi3u 3HEpruu GPOTOHA C €r0 YACTOTON. DHEPrUs U UMITYIIbC
doToHa.

OtkpeiTne u wucciuenoBanue (oroddpdexra. Ombitel  A. I'. CromeroBa. 3aKoHBI
dbotorddekra. YpaBuenue DitnmreitHa as hotoddpdexra. «KpacHas rpanuma» Gorodddekra.

JlaBnieaune cBeta. OnbrTel I1. H. JIeOGenena.

XUMHYECKOE IEUCTBUE CBETA.

Texnuueckue yCTpOHCTBa M MPAKTHUUECKOE MpPUMEHEHHE: (OTOEMEHT, (POTOIATUHUK,
CoJIHeUHas Oatapesi, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PeKT Ha yCTaHOBKE C IIMHKOBOMU TJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETo GoTodddexTa.

CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -gactur. [lmanerapHas
mozens aroma. [loctynatel bopa. M3nyuenue u normnomieHne (GOTOHOB MpU MEPEXoje aroma ¢
OJIHOTO YpPOBHS »HEpruu Ha Jpyroil. Bumbl cnektpoB. CHEKTp ypOBHEH 3Hepruu aroma
BOJIOpOJA.

BosHoBbIe cBoiicTBa yacTtull. Bosinbl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOMW Ayaanu3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYCHUE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHbI aHaIU3
(criekTpocKoI), Jlazep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopna.

Omnpenenenne QJIMHBI BOJHBI JIa3epa.

HaGnronenue nuHeyaThIX CEKTPOB U3ITyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

Habnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo
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OKCIIEpUMEHTBI,  JI0Ka3bIBAIOLIUE CJI0KHOCTh CTpPOCHMS  sipa. OTtkpbiTHE
panmoaxktuBHOCTH. OmBbITE Pe3epdopaa mo onpeneneHuio cocraBa paioakKTUBHOTO M3IIyYCHHS.
CoiictBa anb(da-, 6era-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTY HA KHUBBIE OPraHU3MBI.

OtkpsiTHE IPOTOHA U HeliTpoHa. HykimonHas monens sipa ['eitzenoepra—Banenko. 3apsi
saapa. MaccoBoe uncio azapa. M3oromnst.

Anbda-pacniag. DJICKTPOHHBIA M MO3UTPOHHBIA OeTa-pacnaa. ['amMma-usnydenue. 3aKOH
PaZvoaKTUBHOTO pacmaja.

DHeprus cBS3M HYKJIOHOB B sizipe. SnepHbie critbl. JleekT Maccsl sapa.

SnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

SAnepusiii  peakrop. Tepmosiaepublii cuHTe3. IlpoGieMbl M THEpCHEKTHUBBI  AJIEPHOMN
SHEPreTUKU. JKOJIOTMYECKUE aCIEKThI AIEPHON IHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPHITHE O3UTPOHA.

MerTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHL.

®dyHaMeHTaIbHble B3auMoieiicTBus. EqMHCTBO (pr3nueckoi KapTUHBI MHpa.

Texnuueckue ycTpolcTBa M MPAKTUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, arToMHasi Oomoa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (GoTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

OTtanbel  pa3BUTHS  acTpoHOMUHM. [lpukinagHOe W MHUPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3IBI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

ConHe4yHas cucTemMa.

Counnne. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3NBI, HX
OCHOBHBIC XapaKTEPUCTHKU. JlMarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBY». 3BE3[IbI
IJaBHOM MOCIEAOBATEILHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTBY [IJisd 3BE3J TIJIaBHOM
MocCJeI0BaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHBIE NPEACTaBICHHUS O
MPOUCXO0XKACHUU 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Muneunsiit [Iyte — Hama INanaktuka. [lonoxenue u apuxenne Connua B ['anaktuke. Tumbl
rajakTuk. PaguoranakTuku v kBazapbl. YEpHbIE IBIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmmpenune Bceenennoi. 3akon Xa66ma. PaszOeranme ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo06ieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmronenust HeBOOPYKEHHBIM TJIA30M C MCIHOJIB30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUI OTIpeJIeNICHUs MOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIEC CO3BE3/IHS
CeBepHOro nojymapus u spKue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro I[lyrtu.

O0o0marniee noBTOPEHUE

Ponp ¢u3mku u acTpoOHOMUM B OSKOHOMHYECKOW, TEXHOJOTHYECKOW, COLMATbHONW U
ITHYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, poib W MecTOo (UMK U acCTPOHOMHUHU B
COBPEMEHHOW Hay4YHOW KapTUHE MHpa, POJb (U3HUECKOH Teopuu B (POPMUPOBAHUU
MpeICTaBICHU 0 (PU3MUYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPa B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeamerHbie CBA3U
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N3ydenne xypca ¢usukm 06a3oBoro ypoBHs B 11 Kiacce OCymIecTBISIETCS C Y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OWOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnusie nouamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOI'O IO3HAHUS:
SBJICHUE, Hay4dHbId (akt, rumore3a, Qu3nMyeckas BEIWMYHHA, 3aKOH, TEOpHUs, HaAOIIOJCHUE,
AKCIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHHU, TPUTOHOMETpUYECKHE (YHKIUH: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl M HX
MPOEKIMH Ha OCH KOOPJIHMHAT, CJIOKEHHE BEKTOPOB, NMPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU NI0J100UsI TPEYTOJIbHUKOB, OIIPEIEICHHE TUIOIIA/IU IUIOCKUX QUryp U o0bEMa Ted.

buonozus: anexTpuyeckue SBIEHUS B KUBOW MpPUPOAE, KOJeOAaTeabHbIE [BUKEHHUS B
KUBOHM MpUpOJie, ONTUYECKUE SBJICHHUS B JKUBOM NHpHUpoje, NEHCTBUE paaualiy Ha >KUBBIE
OpraHU3MBlI.

Xumusa: CTpOEHHE AaTOMOB W MOJIEKYJ, KpHUCTaJUIM4ecKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOHN PElIETKH, CIIEKTPaJIbHBIN aHaIu3.

l'eocpagpus: MarHUTHBIE TIOJIOCA 3€MJIM, 3aJ€KU MarHUTHBIX pyl, (OTOCHEMKA 3€MHOMN
MTOBEPXHOCTH, IIPEJCKA3aHNE 3eMIIETPSICEHUH.

Texuonozus: MMHUAN DJIEKTPOIIEpeIay, TeHepaTop MEPEMEHHOTO TOKa, AJIEKTPOJBHUraTellb,
WHIYKIIMOHHAs Te4b, pajap, paJuoONpuUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONITHKA, COJTHEYHas Oarapes.

3. INTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS MNPOT'PAMMBI MO
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeObHOro mpenMera «®Pus3mka» Ha YpOBHE CpPEIHEro oOIero oOpa3oBaHUs
(6a30BBII  YpOBEHB) JOHKHO  OOECTIEUUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX M MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS y4yeOHOTo mpeamera «DH3HMKa» TOHKHBI OTpaKkaTh
TOTOBHOCTh M CHIOCOOHOCTH OOYYaIOIIMXCs PYKOBOJCTBOBATHCS CHOPMHUPOBAHHON BHYTpEHHEH
MO3HIMCH JIMYHOCTH, CHCTEMOW I[IEHHOCTHBIX OPHEHTAILMH, MO3UTUBHBIX BHYTPCHHHUX
yOCIKIACHHUH, COOTBETCTBYIOIIUX  TPAAUIMOHHBIM  I[EHHOCTSAM  POCCHUCKOrO  OOIIECTBa,
pacIIipeHne KU3HEHHOTO OTbITa M OMbITA JCATEIBHOCTH B MPOIECCE PeaM3al[ii OCHOBHBIX
HAINpaBJICHUH BOCIUTATEIbHON JESTEIBHOCTH, B TOM YHCIIC B YACTH:

1) rpaskIaHCKOro BOCHHTAHMSI:

COPMUPOBAHHOCTh ~ TI'PAKAAHCKOH MO3HMIMM  OOYdYarolmerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

NPUHATAE TPATUIUOHHBIX OOIMICYCTIOBEYECKUX T'YMAaHHCTHUECKMX W JIEMOKPATHUECKHX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B HHTEpECax TPaXJIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIPABJICHHH B 00pa30BaTeIbHOM OpraHu3aIny;

yMEHHE B3aMMOJCHCTBOBATh C COIMAIbHBIMH HHCTHTYTAMH B COOTBETCTBHH C HX
GYHKIMSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTAPHOM U BOJIOHTEPCKON JEATETBHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMSI:

cOPMUPOBAHHOCTH POCCHHCKON TPAXKIAHCKOHN HACHTHYHOCTH, MATPHOTH3MA;

[ICHHOCTHOE OTHOIIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTH)KEHHSM POCCHUCKUX
YYEHBIX B 001aCTH (DU3UKHU U TEXHUKH,
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3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OIICHHWBATh CUTYAIMIO U NPHHUMATh OCO3HAHHBIC PELICHHS, OPUEHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OY/yIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHNS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpPEC K pa3inyHbIM chepaM NOpoecCHOHAIBHON JESITENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW M TEXHUKOW, YMEHHME COBEpIIATh OCO3HAHHBIA BBIOOP Oymymieit
npodeccuu U peam30BbIBATH COOCTBEHHBIE )KU3HEHHBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JacTH (PU3UKH HA
MPOTSKEHUU BCEH )KU3HU;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUSI:

c(OPMUPOBAHHOCTh HIKOJIOTMUECKON KyJIbTYpbl, OCO3HAaHHE TIJIO0ATBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;

IJIAHUPOBAHUE W OCYIIECTBJIEHUE JIEWCTBUIA B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LeJeN yCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA;

paciiupeHue OmbITa JIEATEIbHOCTH HKOJOTMYECKOW HampaBlIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (H3HKE;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpPMHUPOBAHHOCTh ~MHUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHA (HU3NICCKON HAYKH;

OCO3HAHHE LIEHHOCTU Hay4YHOU JEsITebHOCTH, TOTOBHOCTh B MpoOIllecce M3YUeHHs (PU3UKU
OCYILIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENbCKYIO IESTEIbHOCTh MHANBHUIyaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:

CaMOCTOSITENIPHO (POPMYIUPOBATh W aKTyaIM3UPOBaTh MPoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENIATh LIENU IeATeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JIOCTHKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B paCCMaTPUBAEMbIX (PH3NUYECKUX SBIICHUSX;

paspabaThiBaTh IJIaH PEIICHUS MPOOIEMBI ¢ YUETOM aHaIM3a UMEIOIINXCS MaTepUaIbHBIX
Y HEMAaTepHUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM,
OIICHUBATh PUCKH MOCIEACTBUI JAESITEIBHOCTH;

KOOPJIMHUPOBATh W BBHIMOJHATH pPadOTy B YCJIOBHSIX pEalbHOT0, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUU KU3HEHHBIX TPOOIIEM.
ba3oBble ncciaenoBareibCKHue 1eiCTBHS.

BIIQZIETh HAay4yHOU TEPMHHOJIOTHEH, KIIOUYEBHIMU TOHSTUSMH M MeToJaMu (U3HUECKON
HayKu;

BIIJIETh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATENbCKOM U MPOEKTHON MEATENLHOCTH B O0IAaCcTH
(U3HUKHN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIFHOMY MOUCKY METOJIOB pEIIeHUs 3a7a4
(U3MYECKOTO COJIEpIKaHUS, MPUMEHEHHIO Pa3TMYHBIX METOI0B TIO3HAHMSI,
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BIIQJICTh BUJAMH JCSITEILHOCTH TO TOJYYCHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIIPETalnH,
MpeoOpa3oBaHUI0 M TMPUMEHEHHUIO B PA3jIMYHBIX YYEOHBIX CHUTYyallUsX, B TOM 4YHUCIE MPHU
CO37aHUH Y4EOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPHUYMHHO-CJICICTBEHHBIC CBSI3M W aKTyaJIM3UPOBATh 3a/lady, BBIJIBHUTaTh
TUNOTe3y €€ pelIeHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOMX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

aQHAIM3MPOBATH TMOJTYICHHBIE B XOJ€ PEIICHUS 33/Ia49d PE3YIbTaThl, KPUTHYCCKH OIICHUBATH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHECHUE B HOBBIX YCIIOBUSX;

CTaBUTH ¥ (POPMYITHPOBATH COOCTBEHHBIC 33]]a4i B 00pa30BaTEIHHON ACITEILHOCTH, B TOM
9HCIIe IPU U3YYCHUU (DU3HKHY;

JaBaTh OLICHKY HOBBIM CUTYAIIHsIM, OLICHUBAThH IPUOOPETEHHBIN OIIBIT,

YMETh MIEPEHOCHUTD 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JIaCTh KU3HEICATCIIEHOCTH,

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, TIPeJyIaraTh OPUTHHAIBHBIC TTOIXO0/IbI ¥ PEIICHNUS,

CTaBUTH MPOOJIEMBI U 33129, JOMTYCKAIOIINE aTbTCPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmueii:

BIIQJICTh HABBIKAMU IMMOJYYCHUS WH(GOpMANHUU (GU3NISCKOTO COJCPKAHUS U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIISTh IOWCK, aHaIW3, CHCTEMAaTH3aIlMi0 U
HWHTEPIPETAINIO HHPOPMAITIH Pa3THIHBIX BUIOB U (DOPM TIPECTABIICHUS;

OIICHUBATH JJOCTOBEPHOCTHh HH(OPMAIIHH;

WCIIOJIb30BaTh CpPEJACTBAa HMH(DOPMAIMOHHBIX H KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/a4 C COOJIOJICHUEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH 0€30TIaCHOCTH, TUTHEHBI, PECYpCOCOepEKESHHUS, MPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€30MacHOCTH;

co3JaBaTh TEKCThl (DU3MUECKOTO COJEpKaHUA B pa3luyHbIX (QopmaTax ¢ y4&€ToM
Ha3HavYeHHs WHPOpPMAMK U  1EJIEBON  ayAUTOpWUH, BHIOMpas ONTUMaIbHYIO (QopMy
MIPE/ICTaBICHUS U BU3YyaIU3all1H.

KomMMyHMKaTHBHbIE YHUBEpPCAJbHbIE yYeOHbIe JeiCTBUA:

OCYIIIECTBJISATh OOIIEHHE HAa ypOoKax (PM3UKU U BO BHEYPOUHOU JCATEIHHOCTH,

pacro3HaBaTh IPEANOCHUIKH KOH(MIMKTHBIX CUTYaIlui U CMATYAaTh KOH(MIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JlaraTh CBOK TOYKY 3PEHHUS C HCMOJBb30BAHHEM SI3BIKOBBIX
CPEACTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U HHIUBHUIyaJIbHOW PaOOTHI;

BBIOMpATh TEMaTUKy U METOAbl COBMECTHBIX IEHCTBHI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOJKHOCTEH Ka)KJOT0 YiIeHAa KOJJICKTHBA;

NMPUHUMATh II€JIM COBMECTHOM JAESATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JNEUCTBUSA M0 €€ NOCTMIKEHMIO: COCTAaBIIAThH IUIAH JEHUCTBUHM, PACHPENENATh POIU C YyYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

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

rpeyaraTb HOBBIE IIPOEKTHI, OLIEHUBATh WJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JMYHBIX CUTYaLUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIHATUBHBIM.

PeryasitTuBHble yHUBepcaibHbIe YUeOHbIe e CTBUS
Camoopranmn3anus:

CaMOCTOSITENIbHO OCYIIECTBISTh IMO3HABATEIBHYIO JEATEIHHOCTh B 007acTH (PU3UKU H
ACTPOHOMUU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
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CaMOCTOSITEIIbHO COCTABJIATH IUIAH PEUICHHS PACUETHBIX M KAUYeCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI TPAKTHYECKOW pPabOThl € y4ETOM MMEIOIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CHTYaLlUsIM;

paciMpATh paMK1 y4eOHOTO IIpeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

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

OIICHUBATH MMPHOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO W MPOSIBIICHUIO JPYIWIHH B 00JacCTH (U3HKH,
IIOCTOSIHHO TMOBBIILIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJJIEKT:

JlaBaTh OIIGHKY HOBBIM CHTYaIlUsIM, BHOCHTH KOPPEKTHUBBHI B JEATEIHHOCTH, OIECHHBATH
COOTBETCTBHUE PE3YIHTATOB LETISIM;

BJIAJICTh HAaBBIKAMH MTO3HABATEIHHON Pe(PIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHUIA
Y MBICIIUTENIBHBIX MTPOIECCOB, HX PE3YIbTATOB M OCHOBAHHIA;

WCTIONIH30BaTh MPUEMBI peIeKCHH TSl OLIEHKH CHTYAIIH, BEIOOpa BEPHOTO PEIICHHS,;

YMETh OIICHUBATh PHUCKH M CBOEBPEMEHHO MPUHUMATH PEUICHUS TI0 UX CHIDKEHHIO;,

MPUHAMATh MOTHBBI M aPTYMEHTHI IPYTUX MIPH aHAIIM3E PE3YJbTATOB JCITEIbHOCTH;

MIPUHUMATPH ce0sl, TOHUMas CBOM HEJOCTATKH U JIOCTOMHCTBA,

MPUHAMATh MOTHBBI M QPTYMEHTHI IPYTUX MIPH aHAIIM3E PE3YJbTaTOB JCITEIbHOCTH;

MPHU3HABATH CBOE MPABO W MPABO JPYrHX Ha OMIMOKH.

B mpormiecce T0oCTHXEHUS TMYHOCTHBIX PE3YIBTaTOB OCBOCHUS TPOTPAMMEI 110 (DU3UKE IS
YPOBHSI CpeHero oOmiero oopa3oBaHusl y 0OyUYaIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUsI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAallMM, BKIIIOYAIOUICH CTpeMJieHWE K JOCTHKEHHIO LI U YCIexy,
ONTUMMU3M, UHUIIUATUBHOCTb, yMEHHUE JCUCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIHOCOOHOCTh NMOHHMMATh AMOLIMOHAIBHOE COCTOSIHHE PYTHUX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COINEPEKHUBAHUIO;

COLIMANIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C IPYTHMMHU
JIOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xonuy obyuenust B 10 kyacce rnpexMeTHble pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MPHUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TE€XHUKH M TEXHOJOTHMH, B MPAKTUYECKOMH
NESITEILHOCTH JIIOACH;

YUUTHIBATh TPAaHUIBl MPUMEHEHHMsS H3Y4YEHHBIX (U3MYECKHX MoOjeNel: MarepuanbHas
TOYKA, WHEpLHUaJIbHAs CUCTeMa OTcy€Ta, abCOJIIOTHO TBEPAOE TEJO, WICaTbHBIN TIa3, MOAEIH
CTPOEHUS Ta30B, )KMIKOCTEH W TBEPABIX TEJ, TOUEYHBIN DJIEKTPUUECKUN 3aps] NpU PELIEHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (pU3MUECKHE SBIIEHHS (IPOLECCHI) M OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYISIPHO-KUHETUUECKON TEOPUHM CTPOEHHUS BELIECTBA U DJIEKTPOJMHAMHKU:
paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJUHEHHOE [BI)KEHHE, CBOOOJHOE TMajJeHue Tel,
JBIDKEHUE 110 OKPY)KHOCTHM, HWHEpIHs, B3auMojaeicTsue Tei, auddysus, OpoyHOBCKoe
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JBMKEHUE, CTPOCHHUE KXUAKOCTeH M TBEPIBIX Tel, M3MEHEHHWE 00bEMa Tell MpH HarpeBaHUU
(oxJytaXkIeHUH ), TEIJIOBOE PaBHOBECUE, MCIIAPEHNE, KOHACHCALUs, [UIaBJIEHUE, KpUCTAJIIN3aLus,
KHUIIEHHE, BJIAXKHOCTb BO3/lyXa, IOBBIIIEHHE JAaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBsA3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30IIpoleccax, 3JIEKTpU3auus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OTHCBHIBATh MEXaHUYECKOE ABIDKEHHE, WCIOJBb3ysd (U3UYECKHE BEIMYMHBI: KOOPAWHATA,
IyTh, NEPEMEILEHNUE, CKOPOCTb, YCKOPEHUE, Macca Teja, CUa, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHLHUAJIbHAs JHEPIus, MeXaHudeckas paboTa, MEXaHMYECKas MOIIHOCTb; MpHU
ONMMCAHMUU MPABWIbHO TPAKTOBaTh (PU3MUECKUN CMBICH HCHOJB3YEMbIX BEJIMYUH, HUX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3MUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHNHAMU;

OTMCHIBaTh H3YUEHHBIE TEIJIOBbIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHHS, HCIOIb3YS
¢u3znueckue BEIUYMHBL: JaBJIEHHWE Ta3a, TeMIepaTypa, CpeAHssl KUHETHYecKas OSHEeprus
Xa0TUYECKOTO JIBUYKEHHUS MOJIEKYJ, CpEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYN, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI AHEprusi, pabora rasza, Kod(p(ULIHEHT IMOJE3HOr0 AEHCTBHS TEIIOBOTO
JBUTATENS; IPU ONTUCAHUH MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEIMUYUH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTUUMHAM;

OTHCHIBATh HM3y4YCHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U AIIEKTPUYECKHE SBIICHUS
(mpo1iecchl), UCMOJB3YST PU3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IMOJIE,
HanpspKEHHOCTh  TMOJIS, TMOTEHIMAJN, Pa3HOCTh IOTEHLHUANOB; TMpPU OINHUCAHUH IPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3yEMbIX BEIWYMH, HUX OOO3HAUYEHUS U E€IUHULIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUMHY C APYTUMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE IMPOLECCHl M SIBICHMS, UCHOJIb3Yys (U3NYECKHUE 3aKOHBI U
MPUHIUIIBI: 3aKOH BceMmupHOro Tsarotenwus, |, Il u 1l 3akonsr HploToHa, 3akoH coxpaHeHUs
MEXaHWYECKON PHEPIHH, 3aKOH COXPAaHEHUS MMILYJIbCA, IPUHLIUI CYNEPIIO3UIIMHA CUJI, IPUHLIAIL
PaBHONPABHs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIIECTBA, a30BbIC 3aKOHBI, CBA3b CPENHEH KHHETHMYECKOW HHEPIMH TEIUIOBOTO JIBHYKEHMS
MOJIEKYJT C aOCOIOTHOW TEeMIMepaTypol, MEPBBIM 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHCHUS
3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYHO (OPMYIHPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE ITPUHIUIBI ACHCTBUS MAlllMH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNOJIHATE 3KCIIEPUMEHTBHl IO HUCCIENOBaHUIO (PU3MYECKUX SBJICHUM M IPOLIECCOB C
UCIOJb30BAHUEM  IPSIMBIX M KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUOOTE3y Y4eOHOrO OKCIEpUMEHTa, CcOOMpaThb YCTaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIIUPOBATH BBIBOJIbI;

OCYILIECTBIIATh MpsIMblE M KOCBEHHbIE H3MEPEHUs (PU3MUECKMX BEJIUYMH, NPU 3TOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO HM3MEPEHHs M HCIHOJb30BaTh H3BECTHBIE METOMAbI OLEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeI0BaTh 3aBUCUMOCTH MEXY (PU3NUECKUMU BEIMYMHAMU C UCIOIb30BAHUEM MIPSIMbIX
U3MEpEHUH, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPe3yNbTaThl IMOJy4EHHOMH
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOIuI M TpapuKOB, JeiaTb BBIBOABI 110
pe3yspTaTaM UCCIEA0BaHMUS,

coOmoaThk MpaBuia 0€30IacHOTO TpyAa MHpH IPOBEJEHUU HCCIENI0BaHUM B paMmKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTH C
UCIOJIb30BAHUEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYA0BaHHUS;

pemaTh pacy€THbIE 3aJayd C SBHO 3aJaHHOM (U3UUECKOW MOJENbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33Jauyll BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMbIE Ul €€ pelieHHs,
MIPOBOJIUTH PACUETHI M OILICHUBAThH PEAIbHOCTh MOTyYE€HHOT'O 3HAUE€HUS! (PU3MUECKOM BETMUUHBI;
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peuiaTh KauCCTBCHHBLIC 3aJla4r: BBICTPAMBATL JIOTHYCCKHU HCIIPOTHBOPCYHBYIO LCIIOYKY
paccyXJeHU ¢ ONOPOW Ha M3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCTOJb30BaTh TPU PEHICHHH Y4eOHbIX 3a7ad COBPEMEHHbIE HH(OpPMAIIOHHBIE
TEXHOJIOTHUM JUIsl MIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlM U IPEJICTaBICHUs y4yeOHOW U
HAyYHO-TIOMYJISAPHOH WHQGOpPMAIUH, MOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAIM3UPOBATH NOJIy4aeMy0 HHPOPMAIHIO;

MIPUBOJIUTh IPUMEPHI BKIAJA POCCUMCKUX U 3apyOexHBIX yUEHBIX-(PU3UKOB B pa3BUTHE
HayKd, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPCTUUCCKHUEC 3HAHUA 110 (I)I/I3I/IKG B HOBCGI{HCBHOﬁ KHU3HU JJIA
oOecrieyeHns OE30MACHOCTH MPH 0OPALIEHUHU C MPUOOPAMH U TEXHHUYECKHUMH YCTPOUCTBAMHU, IS
COXpaHEHHS 3[I0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOT0 TOBEICHUS B OKPYKAIOIIECH cpene;

paboTaTh B rpyIIle C BBHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX pOJIeH, IUIAaHUPOBATh paboTy
rpynmnsl, palnyuoOHAJIbHO PpacCnpeacisaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTL B
HCCTAHJAPTHBIX CUTyalUsAX, aACKBATHO OLCHHMBATH BKJIAJ] KaXXAOTO0 M3 YYAaCTHUKOB I'pYIIIBI B
pelIeHne paccMaTpuBaeMoi MPOOIIEMBI.

K koHniy obyuenus B 11 kiacce npeiMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpHUMeEpax pojb U MecTo (U3UKH B (POPMHUPOBAHUM COBPEMEHHOMN
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NeSITEeNbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS M3YyYEHHbIX (U3MUECKUX MOJee: TOYEeUHBIH
JNEKTPUYECKUN 3apsn, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fJ€pHAs MOJENb aToMa,
HYKJIOHHAsl MOJIEIb aTOMHOTO Apa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (HU3MYECKUE SBJICHUS (TPOIECCHI) U OOBICHATH WX HA OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAHTOBOM (DU3MKU: 3JEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUS, ACMCTBME MAarHUTHOTO MOJs Ha MPOBOAHMK C TOKOM M JBWXKYIIUMNCSA 3apsf,
AJIEKTPOMArHUTHBIE KOJIOAHUS M BOJIHBI, MPSIMOJIMHEWHOE PACIPOCTPAHEHHUE CBETA, OTPaXKEHHE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALUS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHASI U NCKYCCTBEHHAs PaJUOAKTUBHOCTE;

OTHCHIBATh M3y4YCHHbIE CBOICTBA BEILIECTBA (DJICKTPUUYECKHE, MATrHUTHBIC, ONTHYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPEN) U DIEKTPOMArHUTHbIC SBIIEHUS (IIPOLIECCHI),
UCTOJIb3YS (U3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3apsij, CuiIa TOKa, DIEKTPHUECKOe
HaIpsKEHUE, AIEKTPUUECKOE COIIPOTUBIIEHUE, Pa3HOCTh MOTEHLIUANIOB, JIEKTPOABUKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTh
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO IOJIeH, MEpUOJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOIECCe TApMOHHYECKUX AIIEKTPOMArHUTHBIX
KojeOaHui, (QOKyCHOE pacCTOsIHME€ W ONTHYECKash CHUJia JUH3bI, NMPHU OIMNKCAHUU IPABUIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOLINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C JPYTUMH BeTHUUHAMM;

ONMCBHIBATH M3y4YEHHBbIE KBAHTOBBIC SIBJICHMS M TPOLECCHI, HCHOJIb3YS (PU3HMUECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMnynbc (GOTOHA, MEpPUOJ IMOoJIypacnaja, SHEpPrus CBS3U aTOMHBIX s7ep, NpH ONHUCAHUU
NPAaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJNB3YeMbIX BEJIMYMH, HUX OO0O3HAUYEeHUs U
€IMHUIIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOIIME AHHYIO (DPU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYUHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETUUUHBI;

aHAJM3UPOBaTh (PU3MUYECKHE TMPOLECCHl U SIBJIEHUS, HUCHOJNb3ysd (PU3NYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3akoHbl IOCIEAOBATENBHOIO M IMAPAJUIENBHOTO COCIMHEHUS
IIPOBOJHUKOB, 3akoH JDkoyns—JleHna, 3akoH OJJEKTPOMarHUTHOM  MHAYKIUHM, 3aKOH
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NPSIMOJIMHEHHOTO PACIpOCTPAaHEHUS CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHHS
CBETa, ypaBHeHHME OWHIITEHHa s (GoTOd(hPeKTa, 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH
COXpaHEHHS HMIYJIbCA, 3aKOH COXPAaHEHHsS J3JIEKTPHYECKOTO 3apsaa, 3aKOH COXpaHEHUs
MaccoBOT0 4YHCla, MOCTydaThl bopa, 3akOH pajMOakTHBHOTO pacmaja, IpU 3TOM pa3invyarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpPaHUIBL,
001acTH) MPUMEHUMOCTH;

OTIpEeNIeNATh HAIPaBJICHHE BEKTOPAa WHAYKIMM MAarHUTHOTO TOJS MPOBOJHHKA C TOKOM,
cuibl AMriepa u cuisl JIopenna;

CTPOUTH U OIIUCHIBATh NU300pakKeHHE, CO3aBaEMOE IJIOCKUM 3€pKajoM, TOHKOW JIMH301;

BBITIOJTHATh JKCIIEPUMEHTBHI O HCCIENOBAaHHUIO (DM3WYECKUX SBICHHUA W TPOIECCOB C
UCTIOJb30BAHMEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpPMYIMPOBATH
npobseMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000pYA0BaHUSs, IPOBOJIUTH ONBIT U (POPMYITHPOBATH BBIBOIBI;

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIE HW3MEPEHUS (PU3MUECKMX BEIUYMH, TNPH STOM
BBEIOMPATh ONTHUMAJBHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIBI OLIEHKH
MIOTPEITHOCTEN U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCUMOCTH (PM3MUECKUX BETMYMH C UCTIOIH30BAHUEM TPSMBIX M3MEPEHHIA:
IIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBaTH pe3yNlbTaThl TMOIYYCHHONH 3aBHCHMOCTH
¢u3NYecKnX BEJIWYWMH B BHJIE TaOMUI] W TpaduKOB, JdenaTh BBIBOABI IO pe3yibTaTaM
WCCIIEIOBaHUS;

coOmomaTk MpaBwia 0e30MacHOTO TpyAa IpPH TPOBENSHHH HWCCIEIOBaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIIEIOBATEICKOM W TMPOEKTHOW JEATEIEHOCTH  C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOpHOro 000PyI0BaHUS;

pemaTb pacy€THBIE 3aJauyd C SBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCIOJb3Ys
¢u3nyeckre 3aKOHbI U NPUHLIUIBI, HA OCHOBE aHAIM3a YCIOBUS 3aJauydl BHIOUPATh (QU3UUECKYIO
MOJieNb, BBIAENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE ISl €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJyYEHHOTO 3HaUYeHUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHbIE 3a/a4yM: BBICTPAUBATh JIOTMUECKH HENPOTHBOPEUMBYIO LIEHNOUKY
paccyKJeHU ¢ ONIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBIICHMS;

UCIOJb30BaTh IPU PELIEHMH Y4eOHbIX 3aJad COBpPEMEHHble HH(POPMAalMOHHBIE
TEXHOJIOTUU [yl TNOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETAlMM U INPEICTaBICHUS y4eOHOW U
HAy4YHO-TIONYJISIPHOW MH(pOPMALMKU, HOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

OOBSICHATH MIPUHLUIBI ACHCTBUS MALIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, Pa3inyaTh
yCIOBHSI UX O€30M1aCHOI0 UCIIOJIb30BAaHUS B IOBCETHEBHOM JKU3HU;

IPUBOAUTH IPUMEPHI BKJIAZA POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-(U3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3MKE B TIOBCEJAHEBHOW KHU3HM JUIs
oOecrieyeHus 6e30MacCHOCTH MU 00palleHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPONUCTBAMH, JJIs
COXpaHEHHUs 3JI0POBbsI U COOJIOZICHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpele;

paloTath B IpyIlIie ¢ BHIIOJIHEHUEM Pa3IMUHBIX COLUAIBHBIX POJICH, IIIaHUPOBATh PAOOTY
IpYyIIBbl, palMOHAIBLHO paclpeieniaTh O00sS3aHHOCTM W IUIAHUPOBATh JIEATENBHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, J€KBAaTHO OLEHMBATH BKJAJ KaXXJIOTO W3 YYAaCTHUKOB TPYMIBI B
peleHre paccMaTpuBaeMOi pOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaumeHnoBaHue pa3ziesnioB U TEM IPOrPaMMBbL

KomnnuectBo yacos

OnextpoHHsie (IU(POBLIE)

n/n Bcero KoHTponbHbIC [IpakTuyeckue o0pa3oBaTesbHbIE PECYPCHI
paboThI paboThl

Pa3znea 1. DU3UKA U METO/J1bl HAYYHOTI'O ITO3HAHUSA

11 ®u3nKa 1 METO/Ibl HAYYHOTO MO3HAHUS 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

Uroro no pazgeny 2

Paznen 2.MEXAHUKA

2.1 Kunemaruka 5 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

2.2 Junamuka 7 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

2.3 | 3aKOHBI COXpaHEHHS B MEXaHHKE 6 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

Hroro o pazgeny 18

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIMHAMHUKA

3.1 OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOPUHU 9 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEPMOTUHAMUKH 10 1 bu6moreka [IOK
https://m.edsoo.ru/7f41bf72

3.3 ArperatHble cocTosiHUSI BerecTBa. da3oBbie 5 bu6mmoreka [IOK

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

Hroro no pazgeny 24

Paznen 4.9JIEKTPOAUMHAMHUKA

4.1 DneKkTpocTaTuKa 10 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

4.2 [TocTostHHBIN 3NEeKTpUYECKUN TOK. TOKH B 12 1 1 bubnuoreka [JOK

pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no paszneny 22

PesepBHOE Bpems 2 1

OBIIEE KOJIMYECTBO YACOB I10 68 4 4

ITPOTPAMME
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11 KJIACC

No HaumenoBanue pa3ienos u TeM KosnuectBo yacos DnekTpoHHbIe (1U(pPOBHIE) 00pa30BaTEIbHBIE
/11 IPOTPaMMBbI Bcero KonTponbHbie IIpakTnueckue pecypcenl
paboThl paboThI

Paznen 1.2JIEKTPO/IUHAMUKA

1.1 MaruuTHoOe 1oJie. DIeKTpoMarHuTHasl 11 1 3 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIAS

Hroro no pazneny 11

Paznen 2. KOJIEBAHUS U BOJIHbBI

2.1 MexaHu4ecKHe U 3JIeKTPOMarHUuTHbIC 9 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
Koje0aHus

2.2 MexaHu4ecKre U 3JIeKTPOMarHUTHbIC 5 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI

2.3 Onrtrka 10 3 bubmuoreka [IOK https://m.edsoo.ru/7f41c97c

Hroro o pazgeny 24

Pa3znea 3.0CHOBBI CHEHI/IAJII)HOﬁ TEOPUU OTHOCHUTEJBHOCTHU

3.1 OCHOBBI CITEIMATBHON TEOPUHU 4 1 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIBHOCTH

Hroro o pazgeny 4

Paznea 4. KBAHTOBAS ®U3UKA

4.1 DreMeHThI KBAHTOBOM OITHKH 6 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c

4.2 CtpoeHue atoma 4 bubmuoreka ITOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SIpO 5 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 15

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPOO®U3SUKHU

5.1 | DneMeHTHI aCTPOHOMHH U aCTPO(H3UKH 7 1 | bubmuorexa LIOK https:/m.edsoo.ru/7f41c97¢

HWtoro mo paszneny 7

Paznen 6.0bOBIIAIOIIEE IOBTOPEHUE

6.1 ‘ 00600611aro1Iee TOBTOPCHHE 4 ‘ bubnuoreka ITOK https://m.edsoo.ru/7f41c97c

HWtoro mo paszneny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME
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IHOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoxka KousnuecTBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Bcero | Konrponbueie | Ilpaktrueckue | H3y4CHHS oOpazoBaresbHbIE PECYPCHI
paboThI paboThl
1 ®duznka — Hayka o npupojie. Hayunbie MeTosl 1 04.09.2023 | bubamnoreka [ITOK
MO3HAHKSI OKPY)KAIOIIEr0 MHpa https://m.edsoo.ru/ff0c32e2
2 Pouxb 1 MecTo (uzuku B GopMHpPOBaHUHT 1 06.09.2023 | bubamnoreka [{OK
COBPEMEHHOW HayYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JIeATEIILHOCTH JIIOCH
3 Mexanuueckoe jaBuxeHne. OTHOCUTEILHOCTh 1 01.09.2023 | bubmoteka [IOK
MeXaHu4eckoro apmwkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHHE
4 PaBHOMEpHOE NPSAMOIMHEWHOE IBUYKEHUE 1 13.09.2023 | bubmmoteka [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEeHHOE TIPSIMOJIMHEWHOE JBMKEHUE 1 18.09.2023 | bubmuoreka [{OK
https://m.edsoo.ru/ff0c372e
6 CBoboaHoe masieHre. Y CKopeHue CBOOOTHOTO 1 20.09.2023 | bubnmmoteka [IOK
naJeHus https://m.edsoo.ru/ff0c39cc
7 Kpuposmneiinoe nsuxenue. J[BrkeHne 1 25.09.2023 | bubmmoteka [IOK
MaTEePHATLHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunnun oTHOCUTENBHOCTH ["anmest. 1 27.09.2023 | bubmmoreka [IOK
WueprnanbHble CHCTEMBI OTCYeTa. [1epBhlii 3aK0H https://m.edsoo.ru/ff0c3be8
HeroTona
9 Macca Tena. Cuna. [IpuHIMN Cyneprno3uiuy Cul. 1 02.10.2023 | bubmuoteka [{OK
Bropow 3akon HeroToHa U1 MaTepHaIbHONW TOYKH https://m.edsoo.ru/ff0c3be8
10 | Tperuu 3akoH HproTOHA /17151 MAaTEPHAIBHBIX TOYEK 1 04.10.2023 | bubnuoteka [IOK
https://m.edsoo.ru/ffOc3be8
11 | 3akon BcemupHOro TsroteHus. Cuia TsHKeCTH. 1 09.10.2023 | bubnuoteka LIOK
IlepBas KocMHYECKast CKOPOCTh https://m.edsoo.ru/ffoc3d00
12 | Cuna ympyroctu. 3akoH I'yka. Bec tena 1 11.10.2023 | buGnuotexa LIOK
https://m.edsoo.ru/ff0c3el8
13 | Cuna tpenus. Kospduunent tpenus. Cuna 1 16.10.2023 | buGmuoteka LIOK

COIIPOTUBJICHUS ITPU ABUKCHUU TCJIA B )KUJKOCTHU

https://m.edsoo.ru/ff0c3f76
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WJIN Ira3c

14 | TlocTynaTenbHOE U BpALATEILHOE IBUKEHHE 18.10.2023 | bubmuotexa LJOK
abcoroTHO TBEPAOTO Tena. MoMmeHT cuiibl. [Tnedo https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CJIIOBHSI PABHOBECHS TBEPAOTO TeEJIA

15 | Mmmynbc MaTepuanbHOM TOUKH, CUCTEMBI 23.10.2023 | bubmmoteka LJOK
MaTepHaIbHBIX TOYEK. VIMITysibe cuiibl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXPAaHCHUS UMITYJIhCa. PCaKTHBHOE TBUKCHHE

16 | PaboTa m MOmHOCTH cuibl. KnHeTH4eckas sHeprus 25.10.2023 | bubmmoteka [JOK
MaTepuanbHOU TOUKU. Teopema 00 H3MEHEHHH https://m.edsoo.ru/ff0c4502
KMHETUYECKON YHEPTUuU

17 | TlorenumnanbHas sHeprus. [loTeHManbHas SHEPrUst 08.11.2023 | bubamnoreka [{OK
yIpYro 1epOopMUPOBAHHOW TIPYKHUHBI. https://m.edsoo.ru/ff0c461a
[ToTeHManpHas SHEPTHS TejIa BOJIU3U TOBEPXHOCTH
3emun

18 | IloTeHIMaNBHBIE U HEMOTEHIIMANBHBIE CWIBL. CBA3b 13.11.2023 | bubnuoreka [IOK
pabOTHI HEMTOTEHIIHAIBHBIX CHJI C K3MEHEHHEM https://m.edsoo.ru/ff0c478c
MEXaHUYECKOW SHEPTUH CUCTEMBI TeN. 3aKOH
COXpaHEHHS MEXaHUYECKOW SHEPTUH

19 | JlabopaTtopHas pabota «lccnenoBanue cBs3u pabOTHI 15.11.2023
CHJIBI C I3MEHEHUEM MEXaHUYeCKOH SHEPTHH Tella Ha
MIPUMEpPE PACTSHKCHUST PE3HHOBOTO HKTYTa

20 | KontponpHas padoTa no temMe «KnHemaruka. 20.11.2023 | bubauoteka [{OK
JluHaMuKa. 3aKOHBI COXPAHEHHS B MEXaHUKEY https://m.edsoo.ru/ffOc4b74

21 | OCHOBHBIC TIOJIOKEHHUS MOJICKYIIPHO-KHHETUUECKOU 22.11.2023 | bubauoteka [{OK
teopun. bpoynosckoe nsmkenue. Iuddysus https://m.edsoo.ru/ff0c4dc2

22 | Xapakrtep ABMKEHHUS U B3aUMOJCHCTBHUS YaCTHIL 27.11.2023
BeliecTBa. MoJienu CTPOCHUS ra30B, KUAKOCTSH U
TBEPJIBIX TEN

23 | Macca mouekyn. KonndecTBo BelecTna. 29.11.2023
[Tocrostnaast ABoraapo

24 | TennoBoe paBHOBecue. Temmneparypa u eé 04.12.2023
n3mepenue. [llkana remneparyp Lenbcus

25 | Uneanbusiii ra3 B MKT. OcHoBHOe ypaBHeHue MKT 06.12.2023 | bubauoreka [IOK

https://m.edsoo.ru/ffOc4fde
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26 | AGcoroTHas TeMIiepaTypa Kak Mepa CpeaHei 11.12.2023 | bubnuoreka [{OK
KUHETUYECKOW PHEPTHH JABUKCHUS MOJICKYIL. https://m.edsoo.ru/ff0c511e
YpasHeHue MeHnieneesa-Kiamnelipona

27 | 3axoH [lanpToHA. ['a30BbIC 3aKOHBI 13.12.2023

28 | JlabopaTtopHas pabora «MccnenoBanue 3aBUCUMOCTH 18.12.2023
MEX]ly TapaMeTpaM# COCTOSIHHS Pa3peKeHHOTO
raza»

29 | M3omnporiecchl B UaeaIbHOM Ta3e U X rpapudeckoe 20.12.2023 | bubmmoteka [JOK
Npe/ICTaBICHUE https://m.edsoo.ru/ff0c570e

30 | BHyTpeHHSS SHEPTHUS TEPMOINHAMHYECKOH CHCTEMBI 25.12.2023 | bubmmoteka LJOK
U C1oco0bl e€¢ n3MeHeHust. Kom4yecTBo TeIoThl 1 https://m.edsoo.ru/ff0c5952
pabota. BHyTpeHHSss SHEPTHUs 0JJHOATOMHOTO
WICaThHOTO Ta3a

31 | Bugsl Teruionepenadn 27.12.2023 | bubaunoreka [JOK

https://m.edsoo.ru/ff0c5c36

32 | YenbHas TEIIOEMKOCTh BenecTBa. KosmaecTBo 10.01.2024 | bubmuoreka [IOK
TEIUTOTHI MPH TeIutonepeaade. AnnadaTHbIN IPOIECC https://m.edsoo.ru/ff0c5c36

33 | [lepBbIii 3aKOH TEPMOJMHAMUKH M €TO IPUMEHEHHE K 15.01.2024 | bu6mmoreka [IOK
H30TIpoIIeccam https://m.edsoo.ru/ff0c5efc

34 | HeoGparumocTs mporieccoB B mpupojae. Bropoit 17.01.2024 | buGmmoreka [IOK
3aKOH TEPMOJMHAMUKH https://m.edsoo.ru/ff0c6230

35 | [Ipunnumn nevictBust u KIT TerioBoit MammHbI 22.01.2024 | bubmmoreka [IOK

https://m.edsoo.ru/ff0c600a

36 | Huxn Kapno u ero KITJ] 24.01.2024

37 | Dxonoruvyeckue mpoOIeMbl TETUIOPHEPTETUKH 29.01.2024

38 | Obobmaromuit ypok «MonekynsipHas (pu3uka. 31.01.2024 | bubaumoreka [IOK
OCHOBBI TEPMOIUHAMHKI https://m.edsoo.ru/ff0c6938

39 | [TapooGpazoBanue u KoHaeHcanus. Mcnapenue u 05.02.2024 | bubnuoteka LIOK
KHTICHHE https://m.edsoo.ru/ff0c6a50

40 | KontponbHas pabota no teme «MosekyaspHast 07.02.2024 | bubnuoteka LIOK
¢u3rka. OCHOBBI TEPMOTMTHAMHKIDY https://m.edsoo.ru/ff0c63b6

41 | AGCoirOTHAs U OTHOCUTENbHAS BIAXKHOCTh BO3/IyXa. 12.02.2024 | buGnuoteka [JOK
Hacpimennsrii nap https://m.edsoo.ru/ff0c64d8

42 | Teépnoe Teno. Kpucrannnueckue 1 aMop¢HblIe Tena. 14.02.2024 | bubnuoteka [IOK
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AHM30TpPOIHUS CBOUCTB KpUCTAILIOB. JKuakue
kpuctauibl. COBpeMEHHbIE MaTEpUAIIbI

https://m.edsoo.ru/ff0c65f0

43 | [InaBrieHue U KpUCTAIM3ANKsS. Y AeTbHAS TETIOTA 19.02.2024 | bubnuoreka [{OK
iasieHust. Cyomumariust https://m.edsoo.ru/ff0c6708
44 | YpaBHEHHE TEIUIOBOTO Oaanca 21.02.2024 | bubmuoteka [IOK
https://m.edsoo.ru/ff0c6820
45 | DnexTpuzauus Tel. DIEeKTpUUYeCKuu 3apsia. [|Ba Bunga 26.02.2024 | bubmuoteka [IOK
AIIEKTPUUYCCKHX 3apPsI0B https://m.edsoo.ru/ff0cébcc
46 | I[IpOBOIHWKY, TUICKTPUKHU U TIOTYIIPOBOTHHUKH. 28.02.2024 | bubmmoteka [IOK
3aK0H COXpaHEHUsI ANEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0c6bcc
47 | B3aumoneucTsue 3apsioB. 3akoH Kynona. 04.03.2024 | bubnmnoreka [{OK
TodeyHbIW ACKTPHUUSCKUN 32T https://m.edsoo.ru/ff0c6ce4
48 | Hanpsok€HHOCTBD 2JIEeKTpHUecKoro moiist. [IpuHmn 06.03.2024 | bubmmnoreka [{OK
CYIEPIIO3UIIHH JICKTPUUYCCKUX ToJIeH. JInHnN https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
49 | Pabora cwi anekTpocTatindeckoro mosst. [ToTenmmat. 11.03.2024 | bubmuoreka [JOK
Pa3HOCTPH MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
50 | [IpoBogHWKH U AUDIIEKTPUKH B AIEKTPOCTATUUECKOM 13.03.2024 | buGmmoreka [IOK
noJie. JIuaaekTpudeckas IpOHUIAEMOCTh https://m.edsoo.ru/ff0c7018
51 | DnekrpoeémrocTh. Konaencarop 18.03.2023 | bubmmoreka [IOK
https://m.edsoo.ru/ff0c7126
52 | DIEKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOpa. DHEPTHUs 20.03.2024 | bubmuoteka [{OK
3apsHKEHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 | JlabopaTtopHnas pabota "M3mMepeHue 3IeKTPOEMKOCTH 1 01.04.2024
KoHAeHcaTopa'
54 | [IpuHUOMN neHCTBUS U MPUMEHEHHE KOHJICHCATOPOB, 03.04.2024
KOITMPOBAJILHOTO ariapara, CTPyHHOTO IIPUHTEpa.
DeKTpocTaTHUECKas 3aluTa. 3a3eMIICHuE
AIIEKTPONTPUOOPOB
55 | DneKTpuYecKuil TOK, YCIOBUS €ro CyLIeCTBOBAHUS. 08.04.2024
[Tocrosinubiil Tok. Cuna Toka. Hanpsbxenue.
Conporusienne. 3akoH OMa JJisl ydacTKa Ienu
56 | IlocnenoBaTtenbHOE, MapaieIbHOE, CMEIIaHHOE 0.5 10.04.2024 | bubmmoreka [JOK

coeJIMHEeHue NMpoBoAHMKOB. JlabopaTtopHas paboTa

https://m.edsoo.ru/ff0c74f0
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«M3yueHne cMemaHHOro COEAMHEHNUS PE3UCTOPOBY

57 | PaboTa 1 MOIITHOCTH JEKTPHUUECKOTO TOKA. 3aKOH 1 15.04.2024 | bubnuoreka [{OK
Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
58 | 3akon OMa st IOJTHOU (3aMKHYTOM ) AJIEKTPHUIECKON 1 0.5 17.04.2024 | bubmuoreka [IOK
uenu. KopoTkoe 3ambikanue. JlaboparopHas pabota https://m.edsoo.ru/ff0c7ae0
«3mepenune DJ1C ucToyHNKa TOKa U €ro
BHYTPEHHETO CONPOTHUBIICHUS
59 | DnekTpoHHAas MPOBOIUMOCTH TBEPABIX METAJLIOB. 1 22.04.2024
3aBHCHMOCTB COITPOTHBIICHHSI METAJUIOB OT
temrieparypbl. CBepXIIpOBOIUMOCTh
60 | DnekTpuYecKUH TOK B Bakyyme. CBOUCTBA 1 24.04.2024
AJICKTPOHHBIX ITyYKOB
61 | [TomynmpoBOHUKH, MX COOCTBEHHAS M MPUMECHAS 1 29.04.2024 | bubmmoteka [IOK
npoBoAuMOCTh. CBOKMCTBA P—N-Mepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
62 | DneKTpUYeCcKUH TOK B pacTBOpPAX M pacruiaBax 1 06.05.2024 | bubmmnoreka [{OK
AIIEKTPOJIMTOB. DIIEKTPOJIUTHUECKAS TUCCOITHALIHSL. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
63 | DiekTpuuecKuH TOK B Ta3zax. CaMOCTOATEIbHBIN 1 1 08.05.2024 | bubmuoteka [JOK
HECaMOCTOATEIbHBIN pas3psa. Momuus. [Tnasma https://m.edsoo.ru/ff0c84ae
64 | DnekTpuueckue MpuOOPHI U YCTPONCTBA U UX 1 13.05.2024 | bu6mmoreka [IOK
npakThdyeckoe npumenenue. [IpaBuia TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
65 | OGoOmarmui ypoK «JIEKTPOIUHAMUKAY 1 15.05.2024 | bu6nmoreka [IOK
https://m.edsoo.ru/ff0c88be
66 | KontposbHas paboTa 1o reme «NEeKTPOCTaTHUKA. 1 20.05.2024 | bubnuoteka [{OK
[TocTOsIHHBIH AIIeKTpUYECKHii TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CPeIax»
67 | KontposbHas paboTa mo teme "DnekTpoauHamuka’ 1 22.05.2024 | bubnuoteka [{OK
https://m.edsoo.ru/ff0c8c56
68 | Ob6obmaromuit ypok mo Temam 10 kracca 1 27.05.2024 | bubnuoteka [{OK
https://m.edsoo.ru/ff0c8féc
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4
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11 KJIACC

Ne Tema ypoxka KosnuecTBo yacos [Hara DneKTpoHHbIE HHU(POBBIC

n/n Bcero | Kontposbhbie | Ilpaktudeckue | HU3ydeHUs 00pa3oBaTeIbHBIC PECYPCHI

paboThl paboThl

1 [TocTostHHBIC MarHUTHI U KX B3aUMOJICHCTBHE. 1 04.09.2023 | bubnuoreka IIOK
MaruuTtHOe moJie. BeKTOp MarHUTHOW MHYKITHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIIMU

2 MarHuTHO€ 110J1€ TIPOBOJHHUKA ¢ TOKOM. OTBIT 1 06.09.2023 | bubmmoteka [JOK
Dpcrena. B3anmoaeiicTBre IPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlabopaTtopHnas pabota «3y4eHrne MarHuTHOTO TIOJIsSt 1 1 01.09.2023 | bubmuoreka [IOK
KaTYIIKUA C TOKOMY https://m.edsoo.ru/ff0c98fe

4 JleficTB€ MarHUTHOTO TIOJISI HAa TPOBOJITHUK C TOKOM. 1 1 13.09.2023 | bubnmoreka [JOK
Cuna Amrnepa. Jlabopatopaas pabdora «MccnenoBanue https://m.edsoo.ru/ff0c9ac0
JEWCTBUS TIOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

5 JleficTBHE€ MarHUTHOTO TIOJISI HAa JBHKYIIYIOCS 1 18.09.2023 | bubauoreka [{OK
3apspkennyro yactuiy. Cua Jlopenia. Pabota cuibr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekrpoMarHuTHas HHAyKIus. [IoTok BekTopa 1 20.09.2023
MarHuTHOM uHAyKuuu. JC unayknuu. 3akoH
AJIEKTpOMarHuTHOM uHayKuu dapanes

7 JlaGopaTtopHnas pabota «lccnenoBanue siBICHUS 1 1 25.09.2023 | bubmmoteka [IOK
AIIEKTPOMATHUTHON MHTYKIIHN https://m.edsoo.ru/ff0cal50

8 NunyktuBHOCTH. SBRenue camonnaykuuu. IC 1 27.09.2023 | bubmuoreka IJOK
CAaMOWHIYKIIMUA. JHEPTUsI MATHUTHOTO TIOJIS KATYIIKH https://m.edsoo.ru/ff0ca600
C TOKOM. DJICKTPOMAarHUTHOE TI0JIC

9 Texuuueckue ycTpOHCTBA U UX MPUMEHEHUE: 1 02.10.2023
MOCTOSTHHBIC MAarHUTBI, 3JICKTPOMATHHUTHI,

ANIEKTPOIBUTATEIb, YCKOPUTEIH JIEMEHTAPHBIX
YaCTUIl, MHAYKI[HOHHAS TI€Yb
10 | O6o0maromuii ypok «MarHuTHOE TOJI€. 1 04.10.2023 | bubnuorexa [IOK

QHGKTpOMaFHI/ITHaH HHIAYKIOUS

https://m.edsoo.ru/ff0cab82
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11 | KonTponbHas paboTa 1o teme «MarHuTHOE MoJIe. 09.10.2023 | bubmuotexa LJOK
DJIeKTPOMarHUTHAST WHTYKIHSDY https://m.edsoo.ru/ff0cad58

12 | CBoOOIHBIC MEXaHHYCCKHE KOJICOaHMUS. 11.10.2023 | bubauoreka [IOK
[apMonnveckue koneOanus. Y paBHEHUE https://m.edsoo.ru/ffOcaf06
rapMOHHYECKHX Kosiebanuil. [IpeBpaienue sueprun

13 | JIaboparopHas pabora «lccnenoBanne 3aBHCUMOCTH 16.10.2023
Hepro/Ia MaJbIX KOJICOAHHIA Tpy3a HAa HUTH OT JJTHHBI
HUTH U MacChl Tpy3a»

14 | KonebatenbHbd KOHTYp. CBOOOIHBIE 18.10.2023 | bubnmoreka [{OK
AIIEKTPOMATrHUTHBIE KOJICOAHUS B UACATHHOM https://m.edsoo.ru/ff0cb820
KoJ1Ie0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY
MEXaHHYECKUMH M DJIEKTPOMArHUTHBIMH
KoJIeOaHUSIMHU

15 | ®opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTHHU B 23.10.2023 | bubmmoreka [JOK
UJ/ICATbHOM K0JIe0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0ch9c4

16 | [IpencraBieHne O 3aTYXAOIIUX KOJICOAHHSIX. 25.10.2023 | bubmmoreka [JOK
BoIHyKIeHHBIC MeXaHWYeCKHe Koebanus. Pe3onanc. https://m.edsoo.ru/ff0cbb86
BEIHY)XICHHBIE 2JIEKTPOMATHUTHBIC KOJICOAHUS

17 | Ilepemennbir Tok. CHHYCOUJATBHBIA IEPEMEHHBIN 08.11.2023 | bu6mmoreka [IOK
TOK. MOIITHOCTH MIEPEMEHHOTO TOKA. AMILTUTYIHOE U https://m.edsoo.ru/ffOcbd34
JICWCTBYIOIIEE 3HAYCHUE CUJIBI TOKA W HATIPSHKCHUS

18 | Tpaucdopmarop. [IpousBoacTro, nepenava u 13.11.2023
OTPeOICHNE ICKTPUICCKON dSHEPTHU

19 | Ycrpo#cTBO M IpaKTHYECKOE TPUMEHEHNE 15.11.2023 | bubnuoteka [IOK
AIIEKTPHYECKOTO 3BOHKA, FEHEpATOpa EPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKA, IMHHUHU DJICKTpoTiepeiad

20 | DKOJIOTUYECKUE PUCKHU IIPH MPOU3BOJICTBE 20.11.2023
aneKkTpodHeprun. Kyibrypa ucnosib30BaHus
AJIEKTPOIHEPTUHU B MIOBCETHEBHOM KHU3HH

21 | MexaHu4yecKue BOJIHBI, YCIOBUS PACIIPOCTPAHEHUS. 22.11.2023 | bubaunoreka [JOK
[Meproa. CkopocTh pacnpOoCTpaHEHUs U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tomepeunsbie ¥ MPOAOTBHBIC BOJHBI

22 | 3Byk. CxopocTs 3ByKa. I poMKoCTh 3ByKa. BricoTa 27.11.2023 | bubaunoreka [JOK

toHa. TeMOp 3ByKa

https://m.edsoo.ru/ff0cccOc
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23 | DNeKTpOMarHuTHBIE BOJHBI, X CBOUCTBA U CKOPOCTb. 29.11.2023 | bubnmuoreka [IOK
[IIkaJia 21eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 | IlpuHUMIIBI paiMOCBS3H U TeneBuaeHus. PasBurue 04.12.2023
CpeACTB CBs3U. Panmonokanus
25 | KonrtponbHas pabdorta «KosebaHust 1 BOJIHBD) 06.12.2023 | bubmuoteka LJOK
https://m.edsoo.ru/ffOcc6f8
26 | IlpssmosmHeliHOE pacIpoCTpaHEHHE CBETA B 11.12.2023 | bubaunoreka [{OK
OJTHOpOIHOM cpene. ToueuHblii KICTOYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
CBeTa
27 | OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA. 13.12.2023 | bubnmoreka [{OK
IMoctpoenune n300pakeHNH B TNIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
28 | [Ipenmominenwne cBera. [loaHOE BHYTpeHHEE 18.12.2023 | bubmmoteka [{JOK
otpaxenue. [IpeiebHBIN YToJl MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd 716
OTpaKEeHUS
29 | JlaboparopHas padoTa «/3MepeHue mokasaresns 20.12.2023 | bubmmoreka [JOK
IPETIOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 | JIunzel. [loctpoenue nzobpaxenuii B mua3e. Popmyna 25.12.2023 | bu6mmoreka [IOK
TOHKOM JINH3BI. YBEINYCHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 | JIaboparopnas pabota «lccmenoBanrue CBOKWCTB 27.12.2023
M300paKCHUH B JIMH3AX)
32 | Iucnepcus cBeta. ClOXKHBIN cocTaB 0e0ro cBeTa. 10.01.2024
IBeT. JTaboparopnas padota «HabmroneHue
JIMCTICPCUU CBETA
33 | UnTepdepennus ceera. Judpaxiuys cBeTa. 15.01.2024 | bubmuoteka [IOK
JludpaxiponHas pemeéTka https://m.edsoo.ru/ffOced22
34 | IlonepedyHoCTh CBETOBBIX BOJIH. [lonsapu3anms cBera 17.01.2024 | bu6nuoteka [IOK
https://m.edsoo.ru/ff0cf02e
35 | Ontuyeckue mpuOOpPHI U YCTPONCTBA U YCIOBUS UX 22.01.2024
0€3011aCHOTO IPUMECHEHUS
36 | I'paHUIIBI IPUMEHUMOCTH KJIACCHYECKOW MEXaHUKH. 24.01.2024 | bubaunoreka [JOK
[TocTynaTel crienManbHOW TEOPUH OTHOCUTEIHHOCTH https://m.edsoo.ru/ff0cf862
37 | OTHOCUTENBHOCTb OJIHOBPEMEHHOCTHU. 3aMe lIeHue 29.01.2024 | bubnuoreka [IOK
BPEMEHU U COKpaIleHUE JTTHHBI https://m.edsoo.ru/ff0cfa42
38 | DHeprus u UMIYJIbC PENIITUBUCTCKOU YacTHIbl. CBs3b 31.01.2024 | bubnuoteka [IOK
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Macchl ¢ SHEPrUer U UMIYIbCOM. DHEPIHUsl IOKOS

https://m.edsoo.ru/ffOcfc68

39 | KonrponpHas pabora «Ontruka. OCHOBBI 05.02.2024 | bubnuoreka [{OK
CIICIIATILHOM TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ffOcf6f0
40 | ®otonbl. @opmyna [imanka. DHEPTHsS U UMITYIIBC 07.02.2024 | bubmuoreka [IOK
doroHa https://m.edsoo.ru/ffOcfel6
41 | OTkpeiTHE U HccnenoBanne Gpotodpdexrta. OnbIT A. 12.02.2024 | bubamnoreka [{OK
I'. CroneroBa https://m.edsoo.ru/ffOcffc4
42 | 3akonsl potoddderra. YpaBHeHHE DUHIITEHHA IS 14.02.2024 | bubnmoreka [{TOK
dorordbdekra. «Kpacuas rpanuna» Gororddexra https://m.edsoo.ru/ff0d015e
43 | NaBacuue ceera. Onbitel I1. H. JIeOenena. 19.02.2024 | butonuoreka [IOK
XUMHUECKOE JICHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
44 | TexHuueckue ycTpoilcTBa U MPaKTUUYECKOE 21.02.2024
npuMeHeHue: (oTosaeMeHT, (OoTOAATYUK, COTHEUHAs
Oarapesi, CBETOINOT
45 | Pemenne 3agau no teMe «DJIEMEHTHI KBAHTOBOK 26.02.2024 | bubmuoreka [IOK
OTITHKHUY https://m.edsoo.ru/ff0d0302
46 | Moaens aroma Tomcona. OnbiTel Pe3epdopaa mo 28.02.2024 | bu6mmoreka [IOK
paccesiHuio o-yactuil. [ImanerapHas Mozeab aTomMa https://m.edsoo.ru/ff0d091a
47 | Iloctynater bopa 04.03.2024 | bubmmoreka [IOK
https://m.edsoo.ru/ff0dOafa
48 | U3nydenne u norjiomieHue (GOTOHOB MPHU NEPEXO0IC 06.03.2024 | bu6mmoreka [IOK
aToMa ¢ OJIHOTO YPOBHS SHEPTHUHU Ha APYroi. Busl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
49 | BonHoBbIe cBoMCTBA YacTuil. BosHel ne bpouds. 11.03.2024 | bubaunoteka [IOK
KopmyckynsipHo-BosiHOBOW ayanu3M. CIIOHTAHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE H3JIy4CHHE
50 | OtkpeiTue pagnoaktTuBHOCTH. OnbITH Pe3epdopaa o 13.03.2024 | bu6muoteka [IOK
OTPEICTICHUIO COCTaBa PATHOAKTHBHOTO H3JTyICHUS https://m.edsoo.ru/ffod0fd2
51 | CoucrBa anbda-, 6eTa-, raMMa-u3nydeHus. Bnusuaue 18.03.2023
paJIMOAKTUBHOCTH Ha YXUBBIC OPraHU3MbI
52 | OtkpeiTHE NPOTOHA U HEWTpoHA. V30TOmnBI. Anbda- 20.03.2024 | bubnuoreka [IOK
pacrajl. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacmna. https://m.edsoo.ru/ff0d1162
['amMma-usitydeHue
53 | DHeprust cBs3M HYKJIOHOB B sifipe. SIiepHble peakiiH. 01.04.2024 | bubnuoteka [IOK
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SAnepusind peaktop. [IpoOraembl, IEPCIEKTUBHI,
SKOJIOTMYECKHUE ACIIEKThI SIAEPHOU IHEPTETUKHU

https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
Metoapl HAOMIONCHHUS U PETHCTPALIUH 3JIEMEHTapHBIX
yactull. Kpyrisiit cton «DyH1aMeHTalbHbIE
B3aMMO/ICUCTBUS. ENMHCTBO (DM3NUECKON KapTHHBI
MUpa»

03.04.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BuTHs acTpoHoMuu. [IpukiagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMUU. Byt
3B€3nHOTO Heba. Co3Be3us, SpKUE 3BE3/IbI, TUIAHETHI,
X BUAUMOEC IBUXCHHC. COJ'IHGLIHaSI CUCTEMAa

08.04.2024

56

Connue. ConHeyHasi akTUBHOCTb. MICTOUHMK 3HEprun
CoJHIIa U 3BE3]11

10.04.2024

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI
TJIaBHOHM MOCJIEIOBATEIbHOCTH. BHYTpeHHEE CTpOeHNE
3B€31. COBpEMEHHBIE TTPE/ICTABIICHHS O
MPOUCXO0XKACHUHU U 3BOJIIOIMK COJIHIIA U 3BE3]

15.04.2024

58

Mineunbin [Iyte — nama [Manaktuka. [Tonoxxenue u
nerkenne Connna B ['anaktuke. ['anakruku. YepHbie
JIBIPHI B SIIPax TAJIAKTHK

17.04.2024

59

Bcenennas. Paz6eranue ranaktuk. Teopust boibioro
B3pbIBa. PennkToBOE M3i1yueHne. MerarajiakTuka

22.04.2024

60

Hepeennsie npo0ieMbl acTpPOHOMUU

24.04.2024

61

KonTtposnpHas pabota «DIeMEHThI aCTPOHOMHH U
acTpOo(GU3UKNY

29.04.2024

62

O6o06maromuit ypok. Ponb ¢pusuku u actpoHOMUuU B
SKOHOMHMYECKOM, TEXHOJIOTHYSCKOM, COIMAJIBHON B
ATUYECKOH chepax NeATEIHHOCTH YeOBEKa

06.05.2024

63

O6o06maromuit ypok. Ponb u Mmecto pusuku u
ACTPOHOMHH B COBPEMEHHOM HAYYHOU KapTHHE MUpa

08.05.2024

64

Oo6o6maromuit ypok. Ponb gusnueckoii Teopun B
(bopMHPOBaHNY MPEICTABICHHUH O (PU3NIECKON
KapTUHE MUpa

13.05.2024

65

O6o6u1aromuit ypok. Mecto (pu3ndeckoil KapTHHBI

15.05.2024
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https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

MUpa B 00IIEM psiZTy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX [IPEJCTABICHUN O IPUPOJC

66 | MarautHoe noJsie. DIEKTPOMAarHUTHAS HHYKITUS 1 20.05.2024
67 | Onruka. OCHOBBI CHIEIMATBHOM TEOPHH 1 22.05.2024
OTHOCHTEIILHOCTH
68 | KBanToBas ¢u3uka. DJIeMEHTHI aCTPOHOMUU H 1 27.05.2024 | bubmmoreka [JOK
acTpopU3HKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» ®uswmka, 10 xiace/ Msakumes I'.4., Byxosues B.B., Corckuit H.H. nox penaxuueii [Tapdentheoit H.A., AkimonepHoe oomiectBo «M3naTenscTBo
«[Ipocsemnienue» * dusuka, 11 knacc/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M. nox penakiueii [TapdentoeBoit H.A., AkironepHoe 00IecTBO
«M3narenscTBO «IIpocBemienne

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ®usuka. 10 kiacc. Y4ueOHUK Jij1s 0011e00pa3oBat. OpraHu3alinil ¢ Mpril.Ha 3JIEKTPOH. HOCUTeNe: 0a30BbIi U podmiibHbI ypoBau/ I'.5. M skuies, b.b.
Byxosues, Corckuit H.H./ M.: IIpocsemenne, 2020.

2. Kynepurreitn H0.C. ®usnka. Juddepenipobannsie KoHTponbHbIe paboThl.7- 11xmacc.CII6.: U3a. dom «CenTsiops», 2015.

3. ®usuka. «kKOHCTPYKTOP» CaMOCTOSITENBHBIX M KOHTPOJIBHBIX padot. 10 — 11 kmaccel: mocodue st yuutesneid obmeodpasosar. yupexxaenuit/ C.M.
Anppromeuku, A.C. Cnyxaesckuii.- M.: IIpocsemenne, 2018.

4. Coopuuk 3amna4 o ¢usuke. 10-11 kmacenl (k yueOnukam I'.51. Mskumesa u.ip.) — M.: Ok3amen, 2019.

5. Coopnuk 3aaa4 1o ¢usuke aas 10—11 kmaccel: mocoOue uist ydanuxcs o01ieo0pa3oBaT. opranu3anuii: 6a3oBeiii v npodui. yposuu / H.A. [Tapdenrtsera.- 5-¢
n3n. M .: Ilpocsemenne, 2017 1.

6. ®usuka. 3agaunuk. 10-11 ki.: [Tocobue s obiieoOpa3orat. yupexaenuii / Peimkepuu A. I1. - M.: Ipoda, 2019.

7. TemaTHuecKrEe caMOCTOSATENFHBIE U KOHTPOIIbHBIE paboThl 1o ¢usuke. 10 kmace. / O.U. I'pomiesa.- M.: Dx3amen, 2017.

8. A.IIL. PeimkeBuu. COOpHHUK 3a1a4 1o ¢usuke. Mocka, Jpoda, 2017 ¢

9. ®ponTanbHbIC JIabopaTopHbIe PadoThI MO pusnke B 7-11 kiaccax o0meo0pa3oBaTeNnbHbIX yupexkaeHusx: Ku. mist yaurens / B.A. Bypos, F0.U. [luk, B.C.
3BOpEIKKH | 1p.; Tox pen. B.A. Byposa, I'.I". Hukudoposa. - M.: [Ipocsemenne: Yue0, imut., 2015

10. Kogudukatop 31eMEHTOB COACP)KaHUs U TPEOOBAHHI K YPOBHIO IOATOTOBKY BBIITIYCKHHUKOB 00111€00pa30BaTeIbHBIX YUPSKICHUM I TpoBeacH us B 2024 romy
eauHOTO TocynaperBeHHoro sk3amena o ®U3MKE. 11. JI. A. Kupuk. Ousnka

11. CO0pHHK caMOCTOSTENBHBIX U KOHTPOIBHBIX paboT. MockBa «Miekca» 2019 r. 12. @uszuka. 10 kiracc: TEXHOIOTHYECKHE KapThl yPOKOB 1Mo yueOHuKy 1. 51.
Mskumesa, b.b. bByxosnesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareituenko.- Bonrorpan: Yuautens. 2019.

12. T'.B. Mapkuna ®@uszunka 10 knacc. [Toypounsie miansl o yueonuky ['.51. MskumeBa, b.b. Byxoresa. B.: Yuurens, 2020.

13. COOpHHUK TECTOBBIX 3aaHUI /I TEeMAaTHIECKOr0 M UTOroBoro Koutposst. ®usuka 10 kaace. M.: «Muremnexr-Lentpy», 2019

INUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
1. bubmmoreka LJOK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru
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