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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3nke 0a30BOr0 YypoBHS Ha YPOBHE CpelHero ooOimero ob0pazoBaHuUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJabTaraM OCBOEHHS OCHOBHOMH
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Pusmka» B o0Opa3oBaTelbHBIX  OpraHu3aiusx Poccuiickoii ~ denepanuu,
peaTM3yIONINX OCHOBHBIE 00pa30BaTEIbHBIC IPOTPAMMBIL.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIeATeNHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb PEaH3alMU MEXKIIPEIMETHBIX
CBs3el (PU3UMKM C eCTEeCTBEHHO-HAyYHbIMH YyUeOHBIMU IpeaMeTramMu. B Hell ompenpenstorcs
OCHOBHBIE IEJIM M3y4eHHs (U3UKM HAa YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3UKU: JMYHOCTHBIC, METallpelIMETHbIe, NpeAMeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAaHUpPYEMbIE PE3YNbTaThl OCBOCHMS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIIE
MPEAMETHBIC PE3YJIBTATHI IO TOAaM O0yUEHHUS;
coliepkanue yuyebHoro npeamera «Ou3nkay Mo rogam o0ydeHusl.

dusmka Kak Hayka o HauOoJiee OOLMX 3aKOHAX MPHUPOJIbl, BBICTYIAsl B KaUeCTBE y4eOHOIro
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
IkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe B3HEepreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHITIOJTHEHUH UMHU Y4EOHBIX UCCIIEeI0BaHUI.

B ocHoBy kypca pusuku 1711 ypoBHS cpeHero oOmiero oOpa3oBaHUsl MOJIO0XKEH Pl UACH,
KOTOPBIC MOKHO pacCMaTpUBAaTh KaK IMPHUHOUIILI €TI0 MOCTPOCHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUU C HEM KypC SIBJISETCS JIOTHYECKHU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCeX pa3feNioB (DM3HMKHU, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUU ¢ HEM MaTepuan Kypca QU3MKu 00beIMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TNPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUHU, BELIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanusanus mpeanoyiaraeT UCHOIb30BaHUE T'yMaHUTAPHOTO
noTeHITMaNa (PU3NIECKON HAYKH, OCMBICIIEHHUE CBS3U Pa3BUTHUS (QU3HKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIIOTHYECKUMU TTPOOIIeMaMHu.



Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnonaraet 3HakOMCTBO € HIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oKonocuzayuu pealu3yercsa IOCPE€ACTBOM BBCACHHUA OJOJIEMCHTOB COACPIKAHUA,
MOCBSAIIEHHBIX IKOJIOTHUSCKUM HpOGJIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHbI C PAa3BUTUCM
TCXHUKU U TGXHOHOFHﬁ, a TaKXe O6CY}K,I[6HI/IH HpO6J'IeM PanruOHAJIbHOI'O ITPHUPOJ0ITOJIB30BAHUA U
AKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMHU Kypca (DPU3MKH Ha YpOBHE CpeaHEero oO0Iiero odpa3zoBaHUs
SBISIIOTCSL  (pu3UdecKkue Teopuu ((HOpMHUpPOBAHWE NPEICTABICHUNA O CTPYKTYype MOCTPOCHHUS
bu3nyecKoil Teopuu, poiu (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJC, TPAaHHUIAX MPUMEHUMOCTH TEOPHM, JJISi ONUCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U MPOLIECCOB).

CuCTeMHO-IETETLHOCTHBIN MOAX0 B Kypce (PU3MKHM peamn3yeTrcs Mpexae BCEro 3a CUET
OpraHu3aly SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHUE CHUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB H
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa3oBaTeIbHOTO
mpolecca UCXo/I U3 0COOCHHOCTEH MIaHUPOBAHUS U OCHaIeHUs kabunera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
WCCJIEIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MMPCAJIOKCHHBIX TUIIOTES.

bonbiioe BHUMaHUE yJenseTcs pelIeHHuI0 pacd€THBIX M KaueCTBEHHBIX 3a1ad. [Ipu stom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1aui C SIBHO 3aJaHHOM (PM3NYECKOH MOJIEINbIO,
MO3BOJIAIOIINE MPUMEHATh M3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszeina
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zaesnoB. /i KaueCTBEHHBIX 3a/1a4 NPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAETH A CUTyallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanuamu PI'OC COO K MaTepuasbHO-TEXHUYECKOMY
oOecrieyeHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (HU3MKH HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHO-HAYUYHOro LuKia. B xabunete
(GU3HKH T0JKHO OBITH HEOOXO0MMOE 1abopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme N0 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.

I[eMOHCTpaI_[I/IOHHOC O60py,7_'[OBaHI/Ie q)OpMI/IpyeTCH B COOTBCTCTBUU C IPUHIUIIOM
MHHHMAaJIbHON JOCTAaTOYHOCTHU U o0ecIeynBacT IMOCTAHOBKY IEPCUUCIICHHBIX B IMPOrpamMmce Iio
(1)I/ISI/IKC KIIOYCBBIX I[eMOHCTpaI_[I/Iﬁ IJIL UCCIICAOBAHUSA H3YYACMBbIX SBICHUN H IIpoLeccoB,
OMITUPUYCCKHX U (I)YHJIaMeHTaJ'IBHI)IX 3aKOHOB, UX TCXHHUYCCKHUX HpHMeHeHHﬁ.

JlaboparopHoe 000pyAOBaHME Al YYEHHMUECKHUX IMpPaKTUYeCKuX padoT (dopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AaHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.



OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

dopMHupoBaHHE HHTEpeca W CTPEMIICHHS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHMIO HPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA M (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOLLIEHHUS K OKPYKaIOLIUM SIBIICHUSIM;

(dopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHHS MaTepuu
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKHU;

dopmupoBaHHe yMEHUH OOBSCHATH SBJICHUS C UCIOJNb30BaHUEM (PH3MUECKUX 3HAHUH U
Hay4YHBIX JI0KA3aTENIbCTB;

¢dopMHpoBaHUE TMPENCTaBICHUH O POy (PU3MKH AN Pa3BUTHs APYTrHX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOT .

JlocTokeHre 3TUX Iejield o0ecreunBaeTCs PEIICHUEM CIEAYIOIIMX 3aJad B IPOIecce
U3YyYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

npruoOpeTeHne CUCTeMbl 3HAaHWKH 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYAass MEXaHWKY, MOJICKYJSPHYIO (HU3UKY, ODJIEKTPOAWHAMHKY, KBAaHTOBYIO (HU3HUKY U
3JIEMEHTHI ACTPOPU3UKU;

dbopMUpOBaHHE YMEHMI NPUMEHATh TEOPETUYECKHE 3HAaHUS JUIsl OOBSCHEHMS] (U3NYECKUX
SBJICHUH B TIPUPOJE U JUISL IPUHATHUS NPAKTHUECKUX PELICHUH B IOBCEIHEBHON )KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3INYHBIX 3a/1a4 C SIBHO 3aJJaHHON (pru3ndeckoil MOJeTbIo, 3a71ad,
[OJPa3yMEBAIOIMX CAMOCTOSTEIbHOE CO3/laHMe (PU3MUECKOW MOJENM, aJeKBaTHOH YCIOBUSAM
3a]a4u;

[OHUMaHWe (U3MUECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMHM CaMOCTOSITEIbHOIO IUIAHUPOBaHMS M IPOBEAEHUS  (PU3MUECKUX
HKCIEPUMEHTOB, aHajlu3a W UHTEpIpeTauud HUH(GOPMAallUU, OIpPEIEICHHs] JIOCTOBEPHOCTU
HOJIy4EHHOT'0 pe3ysbTara;

CO3/laHUE YCIOBUM JUIsl Pa3sBUTHS yMEHUH IPOEKTHO-UCCIIEAOBATEIbCKOW, TBOPUYECKOU
JESATEIBHOCTH.

Ha uzydenue ¢usuku (0a30BbI ypoBEHb) Ha YpOBHE CpeTHEro oO0IIero odpazoBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUSA
10 KJIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHUS

®usuka — Hayka o npupoze. Haydnsle Meroasl mo3sHaHus OKpyxaromero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (u3nyeckux sBieHuil U nporeccoB. Hayunpie runore3sl. Ousznueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu

AHanoroBble ¥ TU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHHe. OTHOCHUTEIBHOCTh MEXaHW4YeCKoro mBwxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpeHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TepeMEIIeHU 1

CJIOKCHHC CKOpOCTCﬁ.

PaBHOMepHOG U PaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABWKCHUC. Fpa(bI/IKI/I 3aBUCHUMOCTH
KOOpAUHAT, CKOPOCTH, YCKOPCHU:, ITYTU U NICPCMCIICHUS MaTepHaHBHOﬁ TOYKHU OT BPEMCHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonuneiinoe paBuwxkeHue. J[BH>KeHHME MaTEpUATbHOM TOYKM IO OKPYXHOCTH C
MOCTOSIHHOW MO MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepuon u
yactoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHu4ecKue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: CITUOMETP, ABUKEHUE

CHapSJIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO31yXC U B Pa3pCKCHHOM IIPOCTPAHCTBC.

Ha6J'IIOIleHI/IC JABMOXKCHUA TCJIA, 6pOI_I_ICHH01"O noa yriioM K ropu3oHTy U TOPU30HTAJILHO.



H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hamnpagnenue ckopocTu npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenue HepaBHOMEPHOTO JIBHXKEHHUS C IIEJIbIO ONPEETICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIEGHUS ~ MEXIy  NyTSIMH,  [POWJIEHHBIMH  TEJIOM  3a
MOCJIe/IOBATEIbHbIE paBHBIC IPOMEXKYTKM BpPEMEHH MpPU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

W3yueHue ABM>KEHUS LIApUKa B BSI3KOM YKUJIKOCTH.

W3ydeHue ABM>KEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTensHOCTH ['anunes. Ilepseiii 3akoH HeroToHa. MHEpUMaNbHBIE CHCTEMBI
OTCU€Ta.

Macca Ttena. Cwuna. [lpuHuun cynepno3unuu cui. Bropoit 3akon HeroTona s
MaTepualibHOM Touku. TpeTuit 3akoH HproTOHA [171s1 MaTepUalibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsxectu. IlepBas kocMuueckas CKOPOCTb.
Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buabl TpeHus (mokosi, cKojbkeHus, kadenus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
TP IBUKEHUH TeJla B )KUJKOCTH WJIHU Ta3e.

[TocTynaTenpHOE M BpallaTeIbHOE ABHKEHHE a0COIIOTHO TBEPOTO TeEa.
MOMEHT CHIIBI OTHOCHTEIIBHO OCH BpalicHus. IIneuo cunwl. YcnoBus paBHOBCCHUA
TBEPAOIO TeEJA.

TexHuueckue YCTpOﬁCTBa U MPAKTUYCCKOC IMPUMCHCHUC: IMOAUINITHUKH, AOBHUKCHUC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBeHue nHEepLUMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJI.
Bropoii 3akon Herorona.

N3mepenue cui.

Ci10)xeHne CUil.



3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMaIiui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.
CpaBHeHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.
VYcnoBus paBHOBeCHUs TBEPAOrO Teina. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
W3yuenue aBm>xeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccenoBaHue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B IPY)XHHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

I/ICCJ'Ie,I[OBaHI/IC YCJ'IOBI/Iﬁ PaBHOBECHUA TBépI[OFO TE€JIa, UMCIOIIECTO OCh BpalllCHH .
Tema 3. 3akonsi COXPAHEHRUA 6 MeXAHUKe

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. HMHYJIBC CHJIBI 1
HN3MCHCHHUEC UMITYJIbCA TCJIA. 3aKoH COXPAaHCHUS UMITYJIbCA. PeakTuBHOE IBMKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus MartepuanpHOW TO4kH. Teopema 00 HM3MEHEHMM KHHETHYECKOH
SHEPIHH.

[TorennmanbHas sHeprus. [loTeHnmanpHas YHEPTUs ynpyro AeGpOpMUPOBAHHON MPYKUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHI)HBIG 1 HCEIIOTCHIHAJIBHBIC CUJIBI. CBs3b pa60Tr,1 HCIIOTCHIUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHMIECKON SHEPTHUU CUCTCMBI TCII. 3akoH COXPAaHCHUA MEXaHUYECKOH OHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckre yCTpoucCTBa U MPAKTUYECKOE TPUMEHEHHUE: BOJOMET, KONEDP, NPYKUHHBIN
MUACTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE JBMKEHUE.

[Tepexon mOTEHIIMATHHON YHEPTHH B KHHETHYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenune abCOMOTHO HEYMPYTOro yaapa ¢ MOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX

MAasATHHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHUEM MEXaHMYECKOM SHEpPruu Tella Ha
IpUMepe PacTsHKEHUsI PE3UHOBOTO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojeineil. Macca u pa3mepbl Mozekyn. KoiaumdecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogenbp uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KUHETUYECKONW TEOPHUH
ueanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHed KHHETHYEeCKOW HSHepruu
TEIUIOBOrO JBWKEHHMS 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe MpeIcTaBiICHIE H30IMPOIECCOB: U30TEPMa,
u30Xxopa, nzodapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbIThl, OKa3bIBAIOIIUME AUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MoOJIEKy
OpPTaHUYECKUX COCTUHEHUIA.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Mopens onbita IlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.
Mopaenb, HUTIOCTpUpYIOLIask IPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, H30IPOLECCHI.
Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

Ompenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEeHHM 0O0BEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCUMOCTH MEXTy ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTo Ta3a.
Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHyTpeHHS SHEPrUs TEPMOIUHAMUYECKON CUCTEMBI U



cnocobbl €€ wu3MeHeHus. KommdectBo TernoTel M paboTa. BHyTpeHHsis sHeprus
OJIHOATOMHOTO UJEaNBbHOr0 Ta3a. Buabl Teruionepenayu: TEIIONPOBOJHOCTb, KOHBEKIIHS,
U3ydyeHue. Y esbHas TeII0EMKOCTD BellecTBa. KonmuecTBO TEIIOTHI IIPU TEIUIoNEpeiade.

[Tonsatue 06 ammabatHoM mpouecce. IlepBblii 3akoH TepmoauHamuku. [IpuMeneHue
HEPBOro 3aKOHA TEPMOJMHAMUKH K H3ompoueccaM. I'paduyeckas natepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpaTuMocTs npoiieccoB B pUPO/IE.
TennoBsie MamuHbl. [IpuHIMIIBI AelicTBUA TEIIOBBIX MaluH. [IpeoOpa3zoBanus sHEpruu B
TeIyIOBeIX MammmuHax. KoaddumnueHT monesnoro nerctBus TerioBod MamuHbl. [{ukn KapHo u

ero k03(h(UIMEHT MOJIE3HOro ACHCTBUA. DKOJIOINUYECKUE IPOOIEMBI TEIUIOIHEPTETHKHY.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: JBUTATENIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPTrUd Tela MPH COBEpPUICHHH DPAOOTHI: BBUIET MPOOKU U3
OyTBUTKM TOJ ACMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAINSA).

N3menenne BHyTpeHHEH SHEpruu (TeMIepaTyphbl) Teja Mpy Terionepeaayde.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue yaenbHON TEMII0EMKOCTH.

Tema 3. Azpezamnbte cocmosHuA eeuiecmeda. Dazoenvle nepexodbt

[Tapoo6pa3oBanue u kKoHaeHcalus. Vicriapenue u kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTH BO3ayXxa. HackleHHbIH nap. Y aenpHas TemioTa napooopazoBaHus. 3aBUCUMOCTb

TeMIIepaTypbl KUIEHUS OT 1aBJICHUS.

Teépnoe teno. Kpucrannmuueckue u amopdHblie Tesna. AHU30TPOIUS CBONCTB KPUCTAIJIOB.
Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBneHue u kpucraymszanus. Y jaeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHu4eckne ycTpoiCcTBa U NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTHU IIOJYYCHHA COBPEMCHHBIX MATCeprajioB, B TOM YHCIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu



CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne IIpH IMMOHUKCHHOM JIaBJICHUH.

Crioco0bl U3MepeHUs BIKHOCTH.

HaGmronenue narpeBaHus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBRA.
JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HBMepeHI/IC OTHOCHUTEIBHOM BIaKHOCTH BO3ayXa.

Pa3znea 4. daekTpoauHaMuKa
Tema 1. dnexkmpocmamuxa

OnexkTpusauus Tell. OIEKTpUYEeCKMH 3apsan. JlBa BHMJA JIEKTPUUECKUX  3apsJIOB.
[TpoBOIHMKY, TUBTIEKTPUKHU U MTOJYIIPOBOJAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsiaa.

Bzaumopeiictue 3apsimoB.  3akon  Kymona. TodeuyHbI — SlEKTpUYECKUN  3apsil.
OnekTpuueckoe moje. Hampsxk€HHOCTh 3iekTpudeckoro mois. [lpuHiun cynepno3unuu

QJICKTPHUUYCCKUX roJielt. JInanm HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'O ITO0JIA.

PaGora cun QJICKTPOCTATHYCCKOI'0  IIOJIA. ITorennman. Pa3HOCT, MOTEHIIMANOB.
HpOBOI[HI/IKI/I " JUBJICKTPUKHU B SJICKTPOCTATUYCCKOM II0JIC. I[I/ISJ'ICKTpI/I‘{eCKaH IMPpOHUIIACMOCTD.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHUuyeckue ycTporCcTBa U MPAKTUYECKOE IPUMEHEHHE: AIEKTPOCKOIL, IEKTPOMETP,

NIEKTPOCTATUYECKAs  3allluTa,  3a3eMJICHHE  DJJIEKTPONpPHOOpOB,  KOHJEHCATOP,
KOIMPOBAJIBHBIN aIIapar, CTpyHHBIN NPUHTEDP.

Jlemoncmpayuu

VY CTpoCTBO M IPUHIUII AEHCTBUA 3JIEKTPOMETPA.
B3anmoneiicTBre Ha3IEKTPHU30BAHHBIX TEN.
DIIEKTPUUYECKOE TTOJIE 3apsHKEHHBIX TEl.
IIpOBOAHUKY B 2JIEKTPOCTATUYECKOM II0JIE.
DIIEeKTpOCTaTUYECKasl 3allUTA.

JIMdIIeKTPUKY B AJIEKTPOCTaTUYECKOM TOJIE.



3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAu  IUIaCTHUH,
paccTOSHUS MEX]ly HUMU U AUAJICKTPUUECKOIN MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEKTPUUYECKHUI TOK. YCIIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. McTOuHMKHM TOKa.
Cuna Ttoka. [locTossHHBII TOK.

Hanpspkenue. 3akon Oma 15 ydacTka LernH.

3JI€KTpI/I‘-I€CK06 COITPOTUBJICHHC. VaenpHOE COIIPOTUBJICHHUEC BCIICCTBA.
HOCHGHOB&TGHBHOG, nmapajujicjibHOC, CMCIHIAHHOC COCINHCHUC ITIPOBOAHHUKOB.

Pa6oTta QJICKTPHUYCCKOI'O TOKA. 3aKoH I[)KOYHH—HGHH&. MoIIHOCTh QJICKTPHUYCCKOI'O TOKaA.

DNEKTPOABMKYIIAsl CUjla U BHYTPEHHEE CONMPOTUBJICHHE UCTOYHUKA TOKa. 3akoH OMa Jiist
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHass M NpUMECHas MPOBOJUMOCTb IMOJIYIPOBOAHHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYecCKU TOK B pacTBOpax M paciulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JUccoanus. DIEKTPOIIN3.

DNIEKTpUUYECKHUI TOK B razax. CaMOCTOSITENbHBIM U HECAMOCTOSITENbHBIN pa3psaa. MonHus.
ITimazma.

TexHu4YecKre yCTpoCTBa U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
WCTOYHHKM TOKa, »JJEKTPOHArpeBaTeNIbHbIE MPUOOPHI, DSIEKTPOOCBETUTEIBHBIE TPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BaKyyMHBIH JHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHUJIBI TOKA W HAIIPSIKCHU.

3aBUCHUMOCThH COIIPOTUBJICHUA MNWIMHAPHUYCCKUX IMPOBOAHUKOB OT [JIMHBI, IIJIOINAIU
MONEPECUYHOTO CCUCHUA U MaTCpUaa.

CMemanHoe COCIMHCHHUEC ITPOBOJHUKOB.



[Ipsamoe u3MepeHue 3MEKTPOABUKYIIEH cuibl. KOpoTkoe 3ambIKaHHE TallbBaHUYECKOTO
3JIEMEHTA U OLEHKA BHYTPEHHET 0 COMPOTHUBICHUSI.

3aBUCHUMOCTh COIPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii U IPOBOJIUMOCTb BO3/1yXa.
OIHOCTOPOHHSISI TPOBOJIMMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
W3ydeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  SIEKTpOABMKYIIEH CHUJIbl HMCTOYHMKA TOKA H €0  BHYTPEHHErO
COINIPOTHUBJICHHUS.

HabGmonenue anexrpomnusa.
Me:xknpeaMeTHble CBI3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kilacce OCYyLIECTBISETCS C y4€TOM
COJIEp/KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHUS:
sBIICHUE, Hay4YHBIA (DakT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOPHs, HAOIIOICHHE,
9KCIIEPUMEHT, MOJICJTUPOBAHUE, MOJICIIb, H3MEPEHHUE.

Mamemamuxa: pelieHue  CUCTEMbl  YpaBHEHWH, JuHeiHas (QyHkuus, mapabona,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCHHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBM)KEHUE B XKUBOW mpupone, Juddysus, ocMoc, Tenao00MeH
JKUBBIX OpraHU3MOB (BMJIbI TEILJIONEPEIayM, TEIJIOBOE PAaBHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOLE.

Xumus. AUCKPETHOC CTPOCHUC BCHIECCTBA, CTPOCHUEC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJIAApHass Macca, TCIIJIOBBIC CBOMMCTBA TBépI[I)IX TECII, )KI/II[KOCTGI\/’I U Ta30B, JJICKTPUYCCKUC
CBOMCTBaA MCTAJUIOB, JICKTPOJIUTUYCCKAA AUcCCoualusd, rajibBaHuKa.

TI'eoepaghus: BnaxKHOCTB BO3JlyXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonoeus. peodOpa3oBaHNE IBUKEHHUN C UCIIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B

TEeXHHKE, MOAINITHUKY, UCIIOIb30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCAa B TEXHHUKE (paKera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHETO CropaHus, napoBas TypOuHa, OBITOBOM

XOJIOAWJIBHUK, KOHAUITUOHEP, TEXHOJIOTUHU MMOJTYYCHHA COBPECMCHHBIX MAaTCpUajioB, B TOM YHUCIIC
HaHOMATCPUAJIOB, u HaHOTCXHOJIOTHUH, QJICKTPOCTATUYCCKAA 3aluTa, 3a3€CMJICHHUC



AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpPHUHTEp, JJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUSA

ITocrosiHHBIE MarHuThl. B3auMOJEHCTBUME MOCTOSAHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprno3uMu MarHUTHBIX 1OJeH. JINHUY MarHUTHOU
uHAyKuuu. KapTuHa ATMHUI MarHUTHOW MHIYKUUU TOJISI IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1osie IPOBOJHMKA C TOKOM. KapTMHa NMHUNA MHAYKIMM MAarHUTHOTO MOJIs
JUTMHHOTO TIPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOT'O MPOBOAHHKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cuna Ammnepa, €€ MO1yJIb U HaIIPaBIICHUE.

Cuia JIopeHua, eé MOAYJIb MW HaIIpaBJICHHUC. I[BI/I)I(CHI/IC 3ap;1>1<eHH0171 qaCTUlbI B
OJHOPOAHOM MAruMTHOM II0JIC. Pabota cuibl HopeHua.

SIBeHue DIEKTpOMAarHUTHOM HMHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM WHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON uHAyKuuu dapanes.

BuxpeBoe snexTpuueckoe mose. DJIEKTPOJIBMXKYIIAs CUIa HHIYKIUU B IPOBOIHMKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIUU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.
OHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOﬁCTBa U HOPAKTHYICCKOC TIPHUMCHCHUC. TIOCTOSAHHBLIC MAIrHHWTHI,
SJICKTPOMAIrHUTEI, DJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIWMOHHAA IMCYb.

Jlemoncmpayuu
OmnbIT DpcTena.
OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JInaun HWHAYKIUHU MArHUTHOT'O ITOJIA.



B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.
Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBrIeHnE 2IEKTPOMArHUTHOM MHIYKIUU.
IIpaBuiio Jlenna.

3aBUCHUMOCTh BHCKT];)OI[BI/I)KYH_Ieﬁ CWJIbl UHAYKIIMKX OT CKOPOCTU U3MCHCHHA MAIHUTHOI'O
IIOTOKa.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHre MarHuTHOTO MOJISL KATYIIKU C TOKOM.

HccnenoBanue AeCTBUS MOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue sSIBICHUS IIEKTPOMArHUTHON HHYKIINH.
Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KOEOAHUS

KonebarenbHass cucrema. CBoOoaHble MexaHHyeckue KkojeOanus. ['apmoHnyeckue
konebanus. Ilepmon, wdactora, amrmumryna u ¢asza konebanuid. IlpyKUHHBIH MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE IapMOHUYECKUX KosebaHui. IIpeBpaieHue sHepruu
NIPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii kKOHTYp. CBOOOJIHBIE D3JIEKTPOMAarHUTHBIE KOJEOAHUS B HJICATHLHOM
KoJIeOAaTeIbHOM KOHTYype. AHAIOTHUS MEXIYy MEXaHMYECKUMH M 3JIEKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3akOH COXpaHEHHS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM

KOHTYPE.

HpeI[CTaBJ'ICHI/Ie 0 3aTyXarIiux KOJICOaHMSX. BBIHY)K,ZLCHHBIG MEXaHUYECKHE KOJIcOaHus.
Pe3onanc. BBIHY)KI[GHHLIC QJICKTPOMArHUTHBIC KoJIeOaHusI.

[lepemennsblii Tok. CHHYyCOUIaTbHBIN NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepenaya W TMOTPEOJCHUE 3SIEKTPUYCSCKONW DHEPTHH.
DKOJIOrMYeCKHe PHCKH TMPH TMPOU3BOACTBE AJEKTpodHepruu. KymbTypa HCHOIb30BAHUS

AIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HH.

TexHu4yeckne yCTpPOMCTBA W MPAKTHYECKOE TPHUMEHEHHME: DJIIEKTPUYECKHN 3BOHOK,
TEHEPaTOp IEPEMEHHOTO TOKA, JINHUU JJIEKTPOIIepe1ay.

Jlemoncmpayuu



HccnenoBanue mapaMeTpoB KosieOaTeIbHON CHCTEMBI (IPYKUHHBIN HIIM MaTEMaTHUYECKUMA
MasITHHK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.
HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.
Hab6nronenue pezonanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

OcmumorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) UL
3JIEKTPOMArHUTHBIX KOJI€OaHUH.

Pe3onanc IIpu MMOCJICAOBATCIbHOM COCAMHCHHU PE3UCTOpPA, KATYHIKW HHAYKTUBHOCTH U
KOHACHCaTOopa.

Monenp TMHUAN 3JIEKTPOIIEPEIAYH.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

HccnenoBanue 3aBUCUMOCTH nepuoaa MajbIX KoJIEOaHUH I'Py3a Ha HUTHU OT JJIMHBI HUTHU U
MacCChI I'py3a.

HccnenoBanne TMepeMEHHOT0 TOKa B IENU U3 TOCIEN0BAaTebHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexannueckue BOIHBI, YCI0BUS pactipoctpanenus. [lepuon. CKkopocTh pacpocTpaHeHUs
u JrHa BOJIHBL. [lomepeunble W TpojosibHbIE BONHBL. UWHTepdepentus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKkoCTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIYYEHHUS AJIEKTPOMATHUTHBIX BOJH. B3ammHas
opueHrtanusi BekTOpoB E, B, V B anektpoMaruutHoi BosiHEe. CBOWCTBAa DJIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, MpeloMIIeHue, Moispusanus, Aaudpaknus, wuatepdepenius. CKOpoCTh

SJICKTPOMArdMuTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. IIprMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIIBI paaNOCBA3U U TeNeBUAeHUA. Pagronokamus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKrne YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHBIE WHCTPYMEHTBHI,
YJIBTPa3BYKOBAsi JUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap, PaAHUONPHEMHHUK, TEIEBHU30D,

anTeHHa, Tenedon, CBU-meyn.

Llemoncmpayuu



OO0pa3oBaHue U paclpoCTPAHEHHUE TIONEPEYHBIX U MPOJOIBHBIX BOJIH.
Kounebmomnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmronenue oTpaxxeHus U MPETOMICHUS MEXaHUIECKUX BOJIH.
Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.
3BYKOBOM pe30HAHC.

Habmromenne CBsI3M TPOMKOCTH 3BYKAa M BBICOTBI TOHA C aMIUIMTYIOM M YaCTOTOU
KOJIeOaHUIA.

HccnenoBanue  CBOMCTB — 2JIEKTPOMArHUTHBIX ~ BOJH:  OTPaXEHHE, TPEIOMIICHHE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas onruka. IIpsaMonuHeiiHOEe pacIpOCTpaHEHHUE CBETA B OJHOPOJHOW Cpee.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUN B TLIOCKOM
3epKaje.

[Ipenomnenue cBeTa. 3aKOHBI TMpeJOMIICHHS cBeTa. AOCOMIOTHBIA  MOKa3aTelb
npesnomienus. IlonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJIHOTO BHYTPEHHEIO
OTPaKEHUS.

Hucnepcus cBeta. CrnoxkHbli cocTaB 6enoro ceera. LIBer.

Cobupatonue U pacceuBaronue IUH3bL. ToHkas nuH3a. DOKYyCHOE paccTOsHUE H
ONTHYECKasi Chiia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PACCEUBAIOIINX
nuH3ax. @opMysa TOHKOM JIMH3bL. Y BEJIMYCHUE, 1ABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmuss cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBHS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX

KOTCpCHTHBLIX HCTOYHUKOB.

Hudpaxkmus csera. JludpakuuoHHas pemérka. YciaoBHe HaONIOAEHUS TJIAaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.
TexHuueckue ycTpoicTBa M NpPaKTHUYECKOE NPUMEHEHHE: OYKH, JIymna, QoToanmnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs OMNTUKA, JU(PaKIMOHHAS

pemETKA, TOJISTPOUSI.

Jlemoncmpayuu



[IpsamonuHEetHOE pacnpoCTpaHEHUEe, OTpaKEHUE W TMperaomyieHue cBeTa. OnTuyueckue
IPUOOPHI.

[TomHOE BHYTpEeHHEE OTpakeHUe. MoieIh CBETOBOIA.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3aX.

Mopenu MUKPOCKOIIa, TeIeCKOona.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

HabGnronenue qucnepcuu certa.

[TomydyeHue cuekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusamyu cBeTa.

Yuenuueckuui osxcnepumenm, nabopamopmvie pabomol

N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

HabGnronenue aucnepcun cBerta.
Pa3zngen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH

['paHuIel MPUMEHUMOCTH KJIaCCHYEeCKOW MexaHWKHU. [locTymaTel crenuaibHON Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJYNS CKOPOCTH CBeTa B BaKyyme, MPUHIUI
OTHOCHUTEIBLHOCTH OHHIITEHHA.

OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpaIlleHNe JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIHI.

CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOS.
Pa3nen 7. KBantoBas pusuka

Tema 1. Inemenmol K6aHmMoOBOU ONMUKU

®otonsl. Gopmyna [lnanka cBs3u SHEpruH (HOTOHA C €O YACTOTOW. DHEPrUsl U UMITYIIbC
¢doroHa.

OtkpeiTne u  uccienoBanue (orordpdexra. Omnbitel  A. I'. CroneroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuima» dpotodrddekra.

JaBnenune cBera. OnwiTe! [1. H. JIeOGenena.



XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue YCTPOWCTBA M MPAKTUYECKOE NpPUMEHEHHe: (POoTonneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/,.

Jlemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro ¢porodddekra.
Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna no paccesnuto o -yactunl. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. snyuenne u mornomenue GOTOHOB IPU MEPEXojae aToMa ¢

OJTHOTO YpPOBHS JHEpPruu Ha Apyrod. Buasl crexktpoB. CHekTp ypoBHEH »HEpPruu aroma
BOJIOpOJIA.

BousinoBeie cBolicTBa yactuul. Bosusl ne bpoisna. KopnyckyiisipHO-BOJIHOBOM Ayanu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuueckue yCTpONCTBA U IPAKTHYECKOE IPUMEHEHHUE: CIEKTPalbHBIA aHAJIN3
(CTIEKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol
HabGmronenue nuHeRyaToro crexkTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTHI,  JIOKA3bIBAIOLIME  CJIOKHOCTh CTpOEHHUs  sijpa. OTkpbITHE
paanoaktTuBHOCTH. OnbITH Pezepdopaa mo onpeneneHuto cocraBa paiMOaKTUBHOTO H3TyYEHUSI.
CsoiicTBa anbda-, 6era-, raMma-u3TydeHus. BrusHue pagnoakTHBHOCTH HA KUBBIE OpPTraHU3MBI.

OTkpbITHE IPOTOHA U HelTpoHa. HykionHnas monens siapa Ieitzendepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M3oTomnst.



Anbda-pacniaz. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacmaj. ['amma-usnydenue. 3aKoH
paZMoaKkTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl sapa.
SAnepusie peakiuu. [lenenve u cuHTE3 A1€p.

Snepubiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOseMbl MW TEPCIEKTHUBBI  SIIEPHOM
SHEPreTHUKU. JKOJIOTHYECKUEe aCIeKThI EPHON SHEPTeTUKH.

OnemeHTapHbIe YacTULIbl. OTKPBITHE MO3UTPOHA.
MeTto/1p1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
dyHaaMeHTalbHbIe B3auMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHEe yCTPOWCTBA M MPAKTUYCCKOE NMPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SIICPHBIN peakTop, aTOMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).
Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl  pa3BUTUS  acTPOHOMHUHU. [IpHKIIagHOE H  MHUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMHUH.

Bun 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu ConHna u 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTepI/ICTI/IKI/I. I[I/Ial"paMMa «CHGKTpﬂJ’IBHBIfI KJIaCC — CBCETHMOCTDB». 3B63I[BI
[JIABHOW MOCJIEIOBATEILBHOCTU. 3aBUCUMOCTb «Macca — CBETHMOCTbY» JUIS 3BE3] TIJIABHOU
MOCIIeI0BAaTeIbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoOBpeMEHHBIC TMPEACTABICHUS O

MMPOUCXOKACHUU 1 5BOJIFOIIUA COJ'IHI_Ia U 3BE3I. OTaIbl )KU3HA 3BE3 .

Mneunsiii [1yTe — Hama ["anaktuka. [lonoxenue n neuxxenue Connua B ['anaktuke. Tumsl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE IBIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon XaOb6na. Pa36eranue ramaktuk. Teopust
Bonsioro B3peiBa. PennkroBoe nznydeHne.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpobieMbl aCTpOHOMUH.



Vuyenuueckue nabnooenus

Habumtonennss HEBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX IPUIIOKEHUN
JUIsL OIIPEJICNICHUS MOJIOKEHHsI HEOEeCHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.
O0o0maroniee NOBTOpPeHUE

Ponp ¢u3uku m acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOTMYECKOHW, COLMAIBHOH W
THYECKOW cdepax NeATETbHOCTH YeNOBEKa, poilb M MecTo (U3WKM M aCTPOHOMHU B
COBPEMEHHOW HAy4YHOW KapTUHE MHUpA, pojib (QU3NYECKOH Teopun B (OPMUPOBAHUU
npecTaBiIeHu 0 PU3NUYECKON KapTUHE MUPA, MECTO (PM3UYECKOM KapTHHBI MHUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTaBICHUN O TIPUPO/IE.

MexnpeaMeTHbie CBSI3H

Wzyuenue kxypca ¢usuku 0Oa3zoBoro ypoBHS B 11 kjacce ocymiecTBiseTcs € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meoswxcnpeomemuvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOI'O ITO3HAHMS:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uyeckas BeEIMYMHA, 3aKOH, TEOpHs, HaOIIOJECHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHH, TPUTOHOMETpUYECKHE (YHKIUU: CHUHYC,
KOCHUHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMMH,
IPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpEIeeHNe oAU IIIOCKUX GUryp U o0bEMa Tel.

buonocus: snexTpuyeckue SBIEHUS B JKUBOW MpHUpPOAE, KolebaTeabHbIe IBUKCHHS B
J)KUBOM TIPUPOJE, ONTHUYECKUE SIBICHHUS B KUBOW IPUPOAE, AEHUCTBUE paavallMd Ha >KUBBIE
OPTraHU3MBI.

Xumus: CTPOGHUE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eocpaghus: MarHUTHBIE TOMIOCA 3€MJTH, 3aJIe)KU MarHUTHBIX pya, (GoTochEéMKa 3eMHOU
MOBEPXHOCTH, MPECKA3AHNE 3eMIIETPSCEHUH.

Texnonozus: IMHAN DIIEKTPOIIEPENAy, T€HEPATOP MEPEMEHHOTO TOKA, JJIEKTPOJBHUIATEIb,
WHAYKIIMOHHAs Te€4yb, pajnap, paJuoNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPETHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mpeamera «Pu3nMka» Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUA
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHMXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIE PE3yNbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3HMKa» JOIHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH O0YYarONIMXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPCHHEH
H03I/H_[I/Ief/'l JINYHOCTH, cUCTEMOU IIEHHOCTHBIX OpHeHTaHI/Iﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKIIEHUH, COOTBETCTBYIOIIMX  TPAJAMIMOHHBIM  IIEHHOCTSAM  POCCHICKOrO  OOIIECTBa,
pacIupCHUC KU3HCHHOI'O OIIbITAa W OIbITa ACATCIBHOCTU B IPOLHCCCEC pCaln3allii OCHOBHBIX
HAIPABJICHUI BOCITUTATEILHOM AEATEIBHOCTH, B TOM YHCIIC B YACTH:

1) rpa’kIaHCKOro BOCHUTAHMSA:

C(i)OpMI/IpOBaHHOCTb Fpa)K,HaHCKOfI IIO3UIIMHU 06yqafomeroc51 KaK aKTHBHOIO H
OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6H.I€CTB8.;

NPUHITHE TPAJUIUOHHBIX OOIEYETIOBEUECKUX TYMAHHUCTHUUYECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JACSTEIBHOCTh B HMHTEPECAX TPakJIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3AIINH;

YMCHUC B38,PIMOI[CI>1CTBOB3TB C COHHUAJIBHBIMH HWHCTUTYTaMU B COOTBCTCTBUHM C HUX
q)YHKI_II/IHMI/I N Ha3HA4YCHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) IaTPHOTHYECKOT0 BOCTTUTAHMSI:
c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

OECHHOCTHOC OTHOHICHUC K TOCYyAapCTBCHHLBIM CHMBOJIAM, IOOCTHIXCHUAM pOCCHfICKHX
y‘IéHHX B oOJtacTu (I)I/I3I/IKI/I 1 TCXHHUKHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUS, ’TUUECKOTO MIOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YKCJIE B I€ATEIbHOCTH YYEHOTO;

OCO3HaHHUE JTMYHOTO BKJIa1a B IOCTPOEHHE YCTONYNBOTO OYIyIIETro;
4)3¢TeTHYeCcKOro BOCIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIOUYasl 3CTETUKY HAYYHOTO TBOPYECTBA, IPHUCYILIETO
¢u3nveckoil Hayke;



5) Tpy10BOI0 BOCIIMTAHMS:
UHTEpEC K pa3inuyHbeiM chepam mpodeccHOHATbHOW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HM3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieil

npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHIOCOOHOCTh K 00pa3oBaHUIO M caMO0Opa3oBaHUIO B 00jacTu (U3HMKHU Ha
NPOTSKEHUH BCCH KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTh JKOJIOTUYECKON KYJIbTYPHI, OCO3HAHHE TJO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIem;

IUIAaHUPOBaHUE M OCYILLIECTBIICHHE ACUCTBUI B OKpyXarolled cpele Ha OCHOBE 3HAHUSA
L€ YCTONYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

paclIUpEHUE ONbITa JESITEIBHOCTA SKOJOIMYECKOW HANpPaBICHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3MKe;

7) HEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpPMUPOBAHHOCT ~MHUPOBO33PEHUSI, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHHUEC LICHHOCTHU Haquoﬁ ACATCIIbHOCTH, TOTOBHOCTH B ITPOLIECCEC U3YUYCHUSA (I)I/I3I/IKI/I
OCYHICCTBJIATD MPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIbHOCTE HHAUBUAYAJIIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁnue JeHCTBUS
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSTENILHO (OPMYIMPOBATh M aKTyalU3UpOBaTh MpPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeaACIATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUAA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHA B paCCMaTPHBACMBIX @HSH‘ICCKI/IX SIBJICHUSAX

pa3palaThIBaTh IUIaH pPelIeHUs MPoOIeMbl C YUETOM aHAIN3a UMEIOIIMXCS MaTepUaIbHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTBb KOPPCEKTUBLI B JCATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PE3YJIIbTATOB ULCIIAM,
OLICHUBATL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPJMHHUPOBaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pEalbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOYEBBIMU TOHATHSAMHU W METOJAaMH (PU3HYCCKOM
HayKH;

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKONM M MPOCKTHOM JESATEIbHOCTH B OOJACTH
(bu3HKY, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIHPHOMY TTOMCKY METOJIOB PEIICHHS 3314
(U3HYECKOTO COACPKAHUS, IPUMCHCHHIO Pa3JIMYHBIX METOJIOB IIO3HAHHSI,

BJAJICTh BHUJAMH JICATCIBHOCTH I10 IOJYYCHHIO HOBOI'O 3HAHHS, €r0 HHTEPIpETaIUH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0O B PA3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM YHUCIE TIpHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3WPOBATh 3ajady, BBIIBUTATh
TUIOTe3y €€ peIlleHHs, HAXOJWUTh AapryMEHThI JUIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHIA,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIM3UPOBATD IMMOJIYYCHHBIC B XOAC PCHICHUA 3aJ]a4r PE3YJIbTAaThl, KDUTHUYCCKN OLICHUBATDH
HUX JOCTOBCPHOCTD, IIPOrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 33/1a4K B 00pa30BaATENbHOMN e TEIbHOCTH, B TOM
YHClIe IPU U3YYEHUU (DU3HKY;

JaBaTb OUCHKY HOBBIM CUTyallUAM, OICHHUBATDH HpI/I06pCTéHHBII7I OIIBIT,

YMETh NEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUUECKYIO 001aCTh KU3HEACSITENbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTh HpO6J’ICMLI " 3a71a4u, JOIMYCKAOMHE AJIbTCPHATUBHBLIC PCIIICHU .

Padora ¢ undopmanmeii:

BJIaACTb HABLIKAMHW ITOJTYUCHUS I/IH(l)OpMaHI/II/I (1)I/I3I/I‘-IGCKOFO COJACpIKaHUA N3 MCTOYHHUKOB
Pa3HbIX THIIOB, CAMOCTOATCIBHO OCYHICCTBJIATH IIOUCK, aHAJINW3, CHCTCMATH3alUI0 U
MHTEPIIPETANIO UHPOPMALIMK PA3TUYHBIX BUJOB U (DOPM MpEACTABICHHUS;

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

UCIIONIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
PECHICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H OPraHU3allMOHHBIX 3aaad C CO6J'IIO)I€HI/I6M

TpeOOBaHUIN IPrOHOMHKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;



CO3/1aBaTh TEKCThI (DM3MUYECKOTO COJCpKAHUS B PA3IUYHBIX (dopMmarax ¢ y4ETOM
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpCaACTaBJICHUA U BU3yallu3alluu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIISATH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid M CMATYATh KOH(IUKTEHI;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOYKY 3pPEHUSI C MCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

IMOHUMATh U UCIIOJIB30BaTh IIPCUMYILCCTBA KOMaHJJHOU U I/IH,HHBH,HyaHLHOﬁ pa6OTBI;

BbIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX AEUCTBUM C yuy€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KIOr'0 4JI€Ha KOJUIEKTUBA;

NPUHUMATh 1I€JIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATh W KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh PO C y4ETOM

MHEHHU U Y4aCTHHUKOB, 06CY)K,I[aTB pPE3YyIbTaThbl COBMECTHOM pa6OTBI;

OIICHMBATh KaYECTBO CBOETO BKJIaJla M KaKJIOr0 Y4aCTHHKA KOMaHJbl B OOIIUN pe3yibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE IMPOEKThI, OLUEHUBATh WUJIEU C TMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBIATL IMO3UTUBHOC CTPATCTrMYCCKOC TIOBCACHUC B PA3JIMUHBIX CUTYyallUuAaX,
MMPOSABJIATE TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUIIMATHUBHBIM.

PeryasiTuBHble YHHBepcaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOATCIIBHO OCYHICCTBJIATL IMO3HABATCIIBHYIO ACATCIIBHOCTL B obOmactu (I)I/I3I/IKI/I nu
ACTPOHOMMUHU, BBIABJIATH HpO6J’IeM]':>I, CTaBUTb U (I)OpMyJ'II/IpOBaTB COOCTBEHHBIE 3aga4u,

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX M KA4YECTBEHHBIX 3aad, IUIAH
BBITIOJIHEHHSI TIPAKTHYECKOM pPabOThI ¢ Y4ETOM MMEIONMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHHNI;

JAaBaThb OLICHKY HOBBIM CUTYyAallUAM;

pacmpAaTh paMKA y‘-IC6HOl"0 npeaMeTa Ha OCHOBC JIMIHBIX HpCﬂHOHTCHHﬁ;



JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHHIO U MPOSBICHUIO HPYIULUM B 00gacTu  (DU3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIL, 3MOLIUOHAJIBHBIA HHTEJLJIEKT:

JaBaTb OLCHKY HOBBIM CHUTYyallMsM, BHOCHUTH KOPPEKTHBBI B JACATCIBbHOCTH, OLICHUBATH
COOTBCTCTBUC PCIYJILTATOB LECIISAM;

BJIQJICTh HABBIKAMU TO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI peIeKCUU 7Sl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX [PU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce nocTrKeHHS TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOrPaMMBbI MO (PU3UKE IS
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arolUXCsS COBEPUICHCTBYETCS SMOIMOHAIbHBIN

WHTEJUICKT, MPEe/Ioiaraimuii copMupoBaHHOCTD:

CaMOCO3HaHH1A, BKIIOYAarOOICro CIIOCOOHOCTh IIOHHUMATh CBOE OSMOIIMOHAJIBHOC COCTOSHUC,
BUJCTH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAIFHOM Cq)epLI, OBITH YBCPCHHLIM B ceGe;

CaMOpPEeTyJIMpOBaHuI, BKJIHOYAromIIcro CaMOKOHTPOIJIb, YMCHHC MNPpUHUMATb
OTBETCTBEHHOCTHb 3a CBOE IIOBCJICHHUC, CIIOCOOHOCTE anarnTupoBaTbCad K OSMOIMOHAJIBHBIM

HN3MCHCHUAM U IIPOABJIATH FH6KOCTL, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHBAIIUH, BKJIIOYAIOIIEH CTPEMIJICHHUEC K JOCTUKCHHUIO MLCIINU U YCIICXY,
ONITUMU3M, NHUIITUATUBHOCTL, YMCHUC JIEHCTBOBATh UCXOS U3 CBOUX BO3MO)KHOCTCI\/’I;

OMIIaTHU, BKJHO‘IaIOH_Ieﬁ CIIOCOOHOCTHh MOHHUMATH SMONHUOHAJIIBHOC COCTOAHUC [pPYTUX,
YUYUTBIBATE €TI0 ITPHU OCYIICCTBJICHUHA O6H.[6HI/I$I, CITOCOOHOCTE K COYYBCTBHIO U COMCPCIKNBAHUTO,

COMaJIbHBIX HABBIKOB, BKJIIFOYAKOIINUX CIIOCOOHOCTH BBICTpanBAaTb OTHOIICHUA C APYTUMHU
JIOIbMH, 38.60TI/ITBC51, MPOABJIATH UHTCPCC U pa3pCllaTh KOH(i)J'II/IKTLI.

INPEAMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 10 ki1acce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MPUMEPAxX pojb U MeCTO (U3MKUA B (POPMUPOBAHUH COBPEMEHHOI
HAay4YHOW KapTHUHBI MHPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHUM, B MPAKTUUECKON
JIeITEeILHOCTH JIFOACH;

YYUTHIBATh TPAHUIBI MPUMEHEHHS H3YyYCHHBIX (H3MUECKUX MOJENei: MmaTrepuaibHas
TOYKA, WHEPIUAIbHAS CHCTeMa OTCYETa, a0COMIOTHO TBEPIOE TENO, WACaIbHBIA Tra3, MOICIU
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOYCUHBINH ICKTPUUCCKUHN 3apsi NP pEUICHUU
du3nueckux 3anay;

pacrno3HaBath (pU3UYECKHE SBJICHUS (TPOIECCH) M OOBSICHITh MX Ha OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUS BeUIeCTBA M DIEKTPOJUHAMHKU:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
IBUKEHHE 10 OKPYXXHOCTH, HHEpLHs, B3auMozeictBue Tted, auddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJl, MU3MEHEHHE o0bEMa Ten MPU HarpeBaHUU
(oxJ1axIeHUN ), TEIJIOBOE paBHOBECHE, MCMIApPEHUE, KOHICH CAIUS, IIaBJICHHE, KPUCTAIIH3AIHS,
KUIIEHUE, BJIAKHOCTh BO3]lyXa, MOBBIIICHNWE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHHMSI ra3a B H30IpOLIeccax, AJIEKTPU3ALUs Tel,
B3aUMOJICVCTBUE 3aps10B;

OIKCHIBATh MEXAHWYECKOE JIBIKCHHE, MUCIOJIb3ysd (U3NYECKHUE BEIMYMHBI: KOOPAWHATA,
IyTh, IIEpEMELIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa, UMITYJIbC Tela, KHHETHYECKAs
DHEPTHUs, NOTEHIMAJIbHAs SHEPIrHs, MEXaHWdeckas paboTa, MeXaHWYecKas MOIIHOCTh; MHpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTb (U3UYECKUH CMBICI HCIOJb3YEMbIX BEIMYUH, HX
0003HAYEHHSI ¥ €JJMHUIIBI, HAXOJUTH (POPMYIIBbI, CBS3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IpYTrUMH BEJIMUYUHAMH,

OMNUCBIBATL HM3YYCHHBLIC TCIIJIOBBIC CBOMCTBAa TE€I M TEIJIOBBIE SABJICHUS, HCIIOJIb3Y:
q)HSH‘IeCKI/IC BCJIMYHHBI: JaBJICHUC Tas3a, TCEMIICPATypad, CPEAHAA KHUHCTUUYCCKAA OHCPIUs
Xa0TUYCCKOro ABHMIXKCHHUA MOJICKYJ, CPCAHCKBAApPATH4YHAsA CKOPOCTbH MOJICKYJI, KOJIHWYCCTBO
TCIJIOTBHI, BHYTPCHHSSA JHCPIUs, pa60Ta rasa, KOB(l)(I)I/II_II/IeHT IIOJIC3HOT'O HeﬁCTBHH TCIIJIOBOTO
ABUTATCIIA; IIPU ONMMCAHWUU ITPAaBHUJIbHO TPAKTOBATH (1)H3H‘-I€CKHI>1 CMBICJT UCITOJIB3YCMBIX BCJIWMYHWH,
UX 00O03HAYCHUS U CAWHUIBI, HAXOIAUTb q)OpMy.]'ILI, CBA3BIBAIONINEC JAHHYIO (I)I/ISI/IIIGCKYIO
BCJIIMYHHY C APYTUMH BCIIUYMNHAM,

ONUCHIBATh M3YYECHHBIC AIEKTPUYECKHUE CBOMCTBA BELIECTBA MU IJIEKTPUYECKUE SIBICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTpUYECKoe IOJIe,
HaIpsOKEHHOCTh  IOJISA, IIOTEHLHMAJ, pPa3HOCTh NOTEHIHUAIOB; IPU ONHWCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAueHHs W E€AMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

aQHAIN3UPOBATh (U3UYECKUE TPOLECChl W SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
INPUHLIMIIBL: 3aKOH BceMupHoro TtsroteHus, |, Il u 11l 3akonst HploToHa, 3aKOH CcoOXpaHeHUs
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHJI, IIPUHIUI
paBHOIpaBUsl MHEPLUAIbHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS



AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, ero MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

00BACHATL OCHOBHEBIE IIPUHIUIIBI HeﬁCTBHﬂ MalllvH, HpI/IGOpOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3indaTtb yCIO0BUA UX 0€30I1aCHOr0 UCIIOIL30BaHUS B MOBCEIHEBHOM KU3HU,

BBITIOJHATh JKCHEPUMEHTBI 0 WCCIEAOBAHUI0 (DU3MYECKHX SIBICHUH M MPOILECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBO/IBL;

OCYILLECTBIIAATh MpPsIMbIE M KOCBEHHbIE H3MEPEHUs (PU3UYECKUX BEIMYMH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METObl OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCIICA0BATh 3aBUCUMOCTU MCIKAY (1)I/I3I/I‘I€CKI/IMI/I BCJIMYHMHAMU C UCITOJIb30OBAHUCM IIPAMBIX
H3M€p€HPII>i, IIpyU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (bHKCHpOBaTL PE3yIbTAaThl HOHy‘ICHHOfI
3aBUCHUMOCTH CI)I/IBI/I‘-ICCKI/IX BCJIMYHMH B BHJC T3.6JII/HI u Fpa(i)I/IKOB, J€J1aTb BBIBOJbI I10
pe3yiibTaTaM UCCICAOBAHUA;

coOnrofarh mpaBuia Oe30MacHOr0 TpyAa MPU TPOBEIACHHHM HCCIEAOBAaHUNW B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATEILCKOM M TMPOEKTHOW JEATENIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOPHOro 000pyI0BaHUS;

pewiatb pacu€THblEe 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbl0, HUCHOIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKOi BEIMUHHBI,

peliaTh KauyeCTBEHHBIC 3a/layd: BHICTpaMBaTh JIOTHUECKH HEMPOTUBOPEUUBYIO IEMOYKY
paccyXJIeHH ¢ OMOpoy Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCIOJIb30BaTh MpPHU pEIIeHWH Y4YeOHBIX 3a7ad COBPEMEHHbIE HMH(POpPMAIMOHHBIE
TEXHOJIOTUHM [yl TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH M
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, IOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH()OpMaIHIO;

NPUBOAUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUUECKUE 3HaHMS 10 (U3MKe B TOBCEIHEBHOW JKM3HM JUIs
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHMsI 3JI0pOBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOT0 MOBE/IEHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIie ¢ BHIMOJIHEHHUEM Pa3IMYHBIX COIMATIBHBIX POJIeH, IIIAHUPOBATh paboOTy
IpYNNbl, palMOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTH B
HECTaHJIapPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHMBATh BKJIAJ[ KaXJOrO U3 YYaCTHUKOB TPYIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



K konmy oOydenns B 11 kJjacce nmpeIMeTHbIE pe3yJabTaThl HA 0a30BOM ypPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

JEMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (U3UKU B (POPMUPOBAHUM COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHM COBPEMEHHOM TEXHUKU M TEXHOJIOTWM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATE TI'paHUIBl MNPHUMEHCHUA H3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOHCHCﬁZ TOYCYHBIN
E)JICKTpI/I‘-IGCKI/Iﬁ 3apsan, Jyd CBCTa, TOYCYHBIM HCTOYHHUK CBCTa, AACpHAsA MOIACIb AaTromMa,
HYKJIOHHas MOJ€JIb aTOMHOTO sJpa IIpu pCIICHUN (1)I/I3I/I‘{CCKI/IX 3aaa4,

pacrio3HaBath (hU3MYECKHE SBJICHUS (TPOLECCh) M OOBSICHATh UX HAa OCHOBE 3aKOHOB
ANEKTPOJJMHAMUKHA U KBAHTOBOW (PM3HMKH: DIIEKTPUYECKAs MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XUMHUYCCKOC, MAarHuTHOC ﬂeﬁCTBHH TOKa, B3aHMOHCﬁCTBHe MAarHuToOB, 3JICKTPOMArHuTHasA
WHIYKIMS, JCHCTBHE MAarHUTHOTO IOJIi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIC KOJICOAHUS U BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, audpakius ¢ TOJNSPU3ALUs CBETa, JHMCIEPCUS CBETa,
doroanekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBlcHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHASI PAJIMOAKTUBHOCTB;

OIKCBIBATh M3Y4YEHHBbIE CBOWCTBA BELIECTBA (IJIEKTPUYECKHUE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHHM 3apsil, cuja TOKa, D3JIEKTpPUYECKOoe
HaIpsDKEHUE, JIEKTPUYECKOE COIIPOTHUBIICHHE, PA3HOCTh IIOTEHLNAJIOB, JIEKTPOABIKYIIAs CUIa,
paboTa TOKa, MHIYKLIMS MarHUTHOro mouisi, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTYyILKK{, SHEPrusi 3JIEKTPUUYECKOI'O0 M MarHUTHOTO IOJIEH, MEpUOJ W 4YacToTa KosieOaHui B
K0JIeOaTeNbHOM KOHTYpE, 3apsi/l U CUja TOKa B MPOLIECCe TAPMOHUYECKUX 3JICKTPOMArHUTHBIX
KosieOaHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIA JIMH3BI, MPU OMHCAHWUU MPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUYEHUS M EJUHMILIBI,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

ONKCHIBATh HM3YyYEHHBbIE KBAHTOBBIC SIBICHHUS W MPOLECCHI, MCIONb3Yys (pU3NUYEecKHe
BEJIMYMHBI: CKOPOCTb JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, IMEpPHOJ TNoJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX SJ€p, MpPU ONHUCAHUU
NpPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIOJIb3YEMbIX BEJIWYMH, HUX OOO3HAYEHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTh 3HaYeHUE (PU3MUECKON BETUYHHBI;

aHAJTM3UPOBaTh (PU3MUECKUE TPOLECCHl M SIBICHUS, UCHOJb3yd (DU3MUYECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JDKoyms—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIAYKLWH, 3aKOH
IPSIMOJIMHEMHOTO PAacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHMEe OMHmITeWHa Ui ¢GoTodddeKTa, 3aKOH COXPAHEHUS SHEPruu, 3aKOH
COXpPaHEHMs HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUYECKOTO 3apsia, 3aKOH COXPAaHEHUS
MaccoBOI0 4YMCJa, MOCTynarel bopa, 3akOH paguOaKTUBHOIO pacnajaa, MpU 3TOM pa3indaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIpAKEHHE U YCIOBMS (TPaHMULIBL,
00JyacTi) IPUMEHUMOCTH;

OTpeIeNATh HAaIlpaBJICHUE BEKTOpAa MHAYKIIMM MarHUTHOTO TOJS MPOBOJHHKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U ONUCHIBATH 1/1306pa>1<eHI/Ie, CO31aBacMOC IMJIOCKUM 3CPKAJIOM, TOHKOM HI/IH3OI>'I;



BBIMOJHATh SKCHEPUMEHTBI IO MCCIENIO0BAaHUIO (DU3MUECKUX SIBICHUII M MPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HU3MEpPEHHMil: mpu 3ToM  (HOpMyIHpoOBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE H3MEpPEHUs (PU3MUECKUX BEIMYUH, INPU 3TOM
BBIOMPATh ONTUMAJIBHBIA CIOCOO HM3MEPEHHUS U UCIOJIb30BAaTh HW3BECTHBIE METOJ(bl OLICHKHU
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH C MCIIOJIb30BAaHUEM IMPSIMbIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBHCHUMOCTHU
(Gu3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BAHMS;

coOuoaTh MpaBmiia OE30MacHOTO TpyJa INPH TMPOBEACHUM HCCIEAOBAaHUM B pamKax
y4eOHOTO0 OSKCIIEPUMEHTa, Y4eOHO-UCCIICOBATEILCKOH W TMPOCKTHOW JEATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U TaOOPaTOPHOro 000pyI0BaHUS;

pewath pacu€THblEe 3aJayd C SIBHO 3aJJaHHOM (PU3MUECKOW MOJENbI0, HCHOJb3Ys
¢u3uveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BBIOUPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE s €€ peLIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOT'0 3HaUE€HUS (PU3NUECKON BEIUUYNHBI,

peiiaTb KAa4YCCTBCHHBLIC 3aJadu: BBICTPAHMBATL JIOTUYCCKU HCEIIPOTHBOPCUYHMBY MLCIIOYKY
paCCY)KI[GHI/Iﬁ C OHOpOﬁ Ha NU3YYCHHBIC 3aKOHBI, 3dKOHOMEPHOCTHU U (1)I/ISI/IIICCKI/I€ SIBJICHUA,

UCIIONIb30BAaTh MpPHU pEIICHWH YYeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHPETAMN U MPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OPMAINK, IOJYYCHHON W3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

O0OBACHATH IMPUHIUIIBI JIEeNCTBUSA MallInH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB, pa3jiniaTtb
YCJI0BUA UX 0e30IaCHOTO HCIOIL30BAHUS B HOBCGI[HGBHOﬁ KU3HU,

NPUBOANUTH MPUMEPHI BKIIA/a POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BAaTh TCOPETUYCCKUC 3HAHHA 110 (1)I/IBI/IK€ B HOBCG)IHCBHOﬁ KHU3HU I
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMHU, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTaTh B IpyIIie ¢ BHIMOJIHEHUEM Pa3IMYHbIX COIMATIBHBIX POJIeH, IUIIAHUPOBATh paboOTy
IpYNNbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U  IJIAHUPOBATh JESATENBHOCTH B
HECTAaHJAPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KAXKJIOTO U3 YYACTHUKOB IPYIIILI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.
TEMATHYECKOE INTAHUPOBAHMUE



10 KJIACC

Ne HaumenoBanue pa3nenos u KonuuecTBo yacos DnexTpoHHbIE (1M POBEIE)
n/n TEM MPOrPaMMBbI Bcero | Kontpouns | IIpaktuue o0pa3oBaTeIbHbIE PECYPChI
HBIC CKHue
paboTHI paboThl
Pa3znea 1.OU3UKA U METO/JIbl HAYUYHOI'O ITIO3HAHUSA
1.1 | ®usnka u METOIBI HAYYHOTO 2 bu6mmoreka [IOK
MMO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznen 2.MEXAHUKA
2.1 | Kunematuka 5 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 | Jlunamuka 7 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 | 3aKOHBI COXpaHEHUS B 6 1 1 bubnmoreka [JOK
MEXaHUKE https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3znea 3.MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 | OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuorexa [JOK
KHHETUYCCKOM TeOpUHr https://m.edsoo.ru/7f41bf72
3.2 | OCHOBBI TEPMOJMHAMHUKHI 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHbie COCTOSIHUS 5 bubnnoreka [JOK
BeniecTBa. Pa3oBbIe MEPEX0Ib https://m.edsoo.ru/7f41bf72
Htoro no pazneny 24
Pa3znen 4.9JIEKTPOJIMHAMHUKA
4.1 | DnekTpocTaTuka 10 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 | IloCTOSHHBIN ICKTPUICCKUI 12 1 2 bubnnoreka [JOK
TOK. TOKH B pa3jIMuHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO UACOB 68 4 5
[10 TTPOTPAMME
11 KJIACC
Ne HaunmenoBanue pa3nenos u KonmuectBo wacoB DneKkTpoHHbIE (IU(PPOBLIE)
n/m TEM IIPOrpaMMBI Bceero | Koutpons | IIpakTu o0pa3oBaTenbHbIE PECYPCHI
HBIC YeCcKHe
paboThl | paboOTHI
Pa3znea 1.9JIEKTPOJIMHAMHUKA
1.1 | MarauTHOe 1oJIe€. 11 1 3 bu6mmoreka [JOK
DJIeKTPOMArHUTHAS WHIYKITUS https://m.edsoo.ru/7f41c97c
Nroro no pazgeny 11
Pa3nea 2.KOJIEBAHUS U BOJIHbBI
2.1 | MexaHHU4YeCcKHE U 9 1 but6mmorexa [IOK
9JIEKTPOMArHUTHBIE KOJIeOaHHs https://m.edsoo.ru/7f41c97c
2.2 | MexaHHUYeCKHE U 5 1 but6mmorexa [IOK
9JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 | Onruka 10 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
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Nroro no pazgeny

24

Pasnea 3.0CHOBBI CIEIUAJIbHOM TEOPUY OTHOCUTEJBLHOCTH

3.1 | OcHOBBI clleIMATIEHON TEOPUH 4 1 bu6mmoreka [JOK
OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c

Hroro no pazueny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 | DnemMeHTHl KBAaHTOBOM ONTHKH 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

4.2 | Ctpoenue atoma 4 bubmuorexa [IOK
https://m.edsoo.ru/7f41c97c

4.3 | AtomHOe s171p0 ) bubmumorexa [IOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 15

Paznea S.OJJEMEHTBI ACTPOHOMUHU U ACTPOPU3IUKHU

5.1 | DeMeHTBl aCTPOHOMUU U 7 1 bubnmoreka [JOK
acTpo(U3HKH https://m.edsoo.ru/7f41c97c

Uroro no pazgeny 7

Pa3nea 6.0OBOBIIAIOIIEE IOBTOPEHUE

6.1 | OGo01maroIIee MOBTOPEHUE 4 bu6mmoreka [JOK

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

Htoro no pazneny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB 68 4

[10 [IPOTPAMME
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ITOYPOYHOE IIJTAHUPOBAHHUE

MNPUJIO)KEHHUE

10 KJIACC
Ne Tema ypoka KosmmuecTBo wacos Hara DNEeKTPOHHBIE
/1 Bcero | Kontpo | [lpaktnu | n3ydeHus nuudpoBbie
JBHBIC eCKue o0pa3oBaTelbHbI
paboTel | paboThI € pecypcsl
1 ®Pu3nka — HayKa O IIPUPOJIE. 1 bubnuotexa
Hayunbie MeTo b1 MO3HAHUS HOK
OKPY’KaIOIIero Mupa https://m.edsoo.r
u/ff0c32e2
2 Pousb 1 MecTo uzuku B 1 bubnuotexa
(GhOpMHUPOBaHUH COBPEMEHHOMN [HOK
HAayYHOW KapTHHBI MHpa, B https://m.edsoo.r
NPaKTUYECKOMN IEATCILHOCTH JTOAEH u/ff0c33e6
3 MexaHnnueckoe ABUKEHUE. 1 bubnmoreka
OTHOCHUTEIBHOCTh MEXAHUYECKOTO HOK
newkenus. [lepemerienue, https://m.edsoo.r
CKOPOCTh, YCKOPEHHE u/ff0c3508
4 PaBHOMEpHOE ITPAMONIMHENHOE 1 bubnmnoreka
IBIDKEHUE LHOK
https://m.edsoo.r
u/ff0c3620
5) PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bubnuorexa
IBIDKEHUE LHOK
https://m.edsoo.r
u/ff0c372e
6 CBoOogHOE MmajieHue. Y CKOpeHue 1 Bubianoreka
CBOOOHOTO IMaJICHUS LHOK
https://m.edsoo.r
u/ffoc39cc
7 KpuBonnHeliHOE 1BUKEHHE. 1 bubnuotexa
JIBrKeHHEe MaTepuaabHON TOYKH 10 HOK
OKPY>KHOCTH https://m.edsoo.r
u/ffOc3ada
8 [IpuHIUIT OTHOCUTENBHOCTH 1 Bbubnuoreka
I"anmmnes. THepuyanbHble CHCTEMBI HOK
orcuera. [lepBblit 3aKkoH HproTOHA https://m.edsoo.r
u/ffoc3be8
9 Macca tena. Cuina. [IpuHnun 1 bubnuotexa
CyNepIo3uIu cwil. Bropoii 3akoH HOK
HeloToHa 17151 MaTepHalibHON TOYKU https://m.edsoo.r
u/ffoc3be8
10 | Tpernii 3akoH HetoToHa amst 1 bubnuotexa
MaTEepUAIBHBIX TOYEK HOK
https://m.edsoo.r
u/ffoc3be8
11 | 3akoH BceMupHOro tsarotenus. Cuna 1 bubnuorexa
TskecTu. [lepBasg kocMuyeckas HOK
CKOpOCTh https://m.edsoo.r
u/ff0c3d00
12 | Cuna ynpyroctu. 3akoH ['yka. Bec 1 bubnuoreka
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TC1a

[IOK
https://m.edsoo.r

u/ff0c3el8

13 | Cuna tpenus. Koapduument bubnuotexa
Tpenusi. Cuiia COpOTUBIICHUS TTPU HOK
JIBUDKEHUH TeEJIAa B )KUIAKOCTHU WU https://m.edsoo.r
rase u/ff0c3f76

14 | IlocTynaTenbHOE U BpalaTeabHOE bubnuotexa
JBIDKEHHUE a0COJIFOTHO TBEPIOTO HOK
tena. MomeHnT cuibl. [lnedo cuibl. https://m.edsoo.r
VY CioBHst paBHOBECHSI TBEPIOTO TEIIa u/ffOc41a6

15 | Umnynbc MaTepuanbHOM TOUKH, bubnuotexa
CHUCTEMbI MaTEPUATIbHBIX TOYCK. [HOK
Wmiynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.r
UMITyJIbca. PeakTHBHOE IBHKEHUE u/ff0c43d6

16 | PaboTa u MOIIHOCTb CHIIBL. bubnuotexa
Kunernueckas sHeprus HOK
MarepualibHOR Touku. Teopema 00 https://m.edsoo.r
W3MEHEHUU KHHETHYECKOW SHEPTHH u/ff0c4502

17 | [loTeHuuanbHas SHEPrUsl. bubnmnoreka
IloTennuanbpHas SHEPrus yupyro HOK
neOpPMHUPOBAHHON MIPY)KUHBI. https://m.edsoo.r
[ToTeHMaIbHAS SHEPTHUS TENIa u/ff0c46la
BOJIM3U OBEPXHOCTH 3eMJIU

18 | [loreHuMagbpHbBIE U Bubianoreka
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b IHOK
pabOThI HEMOTEHIUATBHBIX CHJI C https://m.edsoo.r
U3MEHCHHEM MEXaHHYCCKOU u/ffOc478c
SHEPTUU CUCTEMBI Tell. 3aKOH
COXPAHCHHS MEXaHNYECKON YHEPTHH

19 | JlaboparopHuas paboTa
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTrUM Tela Ha IpuMepe
pPaCTSDKCHUS PE3UHOBOTO KTYTa»

20 | KonrpomnbHas pabora 1o reme bubnuotexa
«Kunemaruka. J[uHamuka. 3aKOHBI HOK
COXPaHEHMsI B MEXaHUKE» https://m.edsoo.r

u/ff0c4b74

21 | OcHOBHBIE MOJIOKEHUS bubnmnoreka
MOJIEKYJIIPHO-KUHETUYECKON HOK
Teopuu. bpoyHOBCKOE BIKEHUE. https://m.edsoo.r
Juddy3us u/ffOc4dc2

22 | Xapakrtep JBMKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.

Mopnenu cTpoeHus ra3os,
KUJIKOCTEH U TBEPIBIX TEI

23 | Macca moneky:n. KonngectBo
BemlecTBa. [locrossHHas ABoraipo

24 | TennoBoe paBHOBECHE.

Temneparypa u e€ nu3mMepeHue.
IlTxana remneparyp Llenbcus
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25 | Uneansusiii raz B MKT. OcHoBHOE Bbubnuoreka
ypaBHeHue MKT HOK
https://m.edsoo.r
u/ffOc4fde
26 | AGcoirroTHas TeMIiepaTypa Kak Mepa bubnuoteka
CpEeHEW KMHETUYECKON SHEPTrUun HOK
JBHKEHUS MOJIEKYIL. Y paBHCHHE https://m.edsoo.r
MeneneeBa-Kianeiipona u/ff0c511e
27 | 3akon JlanpToHa. ['a30BBIC 3aKOHBI
28 | Jlaboparopnas paboTa
«HccnenoBanue 3aBUCHMOCTH
MEXy TapaMeTpaMH COCTOSTHUS
pa3peKECHHOTO ra3a
29 | U3ompouecchl B HICATBHOM Tra3e U bubnuotexa
ux rpaduyueckoe mpeacTaBICHUE HOK
https://m.edsoo.r
u/ff0c570e
30 | BHyTpeHHss sHEprus bubnuorexa
TEPMOJIMHAMUYECKOU CUCTEMBI U LHOK
CIOCOOBI €€ U3MEHEHHUSI. https://m.edsoo.r
KonuuecTBo TEmoTel U pabora. u/ff0c5952
BHyTpeHHSIs SHEpTHUs 0JTHOATOMHOTO
UJICaIbHOTO ra3a
31 | Bugs! Termmonepenauun bubnmnoreka
[HOK
https://m.edsoo.r
u/ff0c5c36
32 | YaenbpHasa TEII0EMKOCTD BEIIECTBA. Bubianoreka
KonngecTBo TEIIoTs! IIpH HOK
Terionepenade. AauadaTHbIH https://m.edsoo.r
nporecce u/ff0c5c36
33 | [lepBblil 3aKOH TEPMOJUHAMUKU U bubnuotexa
€ro NpHUMEHEHHUE K U30Ipolieccam HOK
https://m.edsoo.r
u/ffoc5efc
34 | HeoOpaTtumocTh MpoOLIECCOB B bubnuotexa
npupoje. Bropoi 3akoH HOK
TEPMOJUHAMUKHU https://m.edsoo.r
u/ff0c6230
35 | Ilpunnun gevicteust u KI1J] Bbubnuoreka
TEIUIOBOW MaIlIMHbI HOK
https://m.edsoo.r
u/ff0c600a
36 | Huka Kapuo u ero KI1J]
37 | Dxojormueckue mpooIeMbl
TEIUIODPHEPTETHKHU
38 | O6o6maromuii ypok Bubnuoreka
«MonexynspHas ¢puznka. OCHOBBI HOK
TEPMOIMHAMHKI https://m.edsoo.r
u/ff0c6938
39 | KontponbHas pabota o Teme bubnuorexa
«MonekymnsipHas ¢puzuka. OCHOBBI [HOK
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TEPMOIUHAMHUKH https://m.edsoo.r
u/ff0c6a50
40 | ITapoobpazoBaHuE M KOHACHCAITHSI. bubnuoteka
Hcnapenue u KAnexHue HOK
https://m.edsoo.r
u/ff0c63b6
41 | AGconroTHas U OTHOCUTENbHAS bubnuoreka
BIIQYKHOCTH BO31yxa. HachlleHHbIN HOK
nap https://m.edsoo.r
u/ff0c64d8
42 | Tépnoe teno. Kpucrammnueckue u bubnuoteka
amopdHbIe Tena. AHU30TPOIHA HOK
CBOMCTB KpHcTaIIoB. JKuakue https://m.edsoo.r
kpuctaiuibl. COBpeMEHHBIC u/ff0c65f0
MaTepuabl
43 | [InaBrieHue M KPUCTATIA3AIIHS. bubnmoreka
Y nenpHas TEM10TAa IJIaBICHUS. 1HOK
CyOnumanus https://m.edsoo.r
u/ffoc6708
44 | YpaBHEHHE TEIIOBOTO OajiaHnca bubnmoreka
HOK
https://m.edsoo.r
u/ff0c6820
45 | DnexTpuzanus Tei. DIEKTPUUCCKUN bubnmoreka
3apsa. [IBa BUAa 3IEKTpUUECKHAX 1HOK
3apsiI0B https://m.edsoo.r
u/ffOc6bcc
46 | IIpoBOgHUKH, TUIICKTPUKU U Bubianoreka
MOJIYTIPOBOJIHUKU. 3aKOH HOK
COXpaHEHHS HIIEKTPHUYECKOTrO 3apsiia https://m.edsoo.r
u/ffOc6bcc
47 | B3aumopeiicTBue 3aps10B. 3aKOH Bbubnuoreka
Kynona. To4euHbI 2JIEKTPUYECKUI HOK
3apsy https://m.edsoo.r
u/ffOc6ced
48 | Hampspk€HHOCTB 31€KTPUYECKOTO bubnuotexa
nosist. [IprHIMn cynepnosunun HOK
ANEKTPUYUECKUX ToNei. JInann https://m.edsoo.r
HaNpPsHKEHHOCTH u/ff0c6df2
49 | PaGora cui 3JeKTpOCTaTHUECKOTO bubnuotexa
o, Ilorennman. Pasnocts LHOK
MMOTEHLIAIOB https://m.edsoo.r
u/ff0c6f00
50 | IIpoBOAHUKH U JTUDIIEKTPUKHU B Bubnuoreka
3JIEKTPOCTATUYECKOM IIOJIE. HOK
JusnexTpudeckas IpOHULIAEMOCTb https://m.edsoo.r
u/ff0c7018
51 | DnekrpoémkocTts. Konaencatop bubnuorexa
HOK
https://m.edsoo.r
u/ff0c7126
52 | DneKTpo€MKOCTh MIOCKOTO bubnuoreka
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KOHJIEHCATOpa. JHEeprus [HOK
3apsHKEHHOT0 KOHIeHcaTopa https://m.edsoo.r
u/ffoc72c0

53 | Jlaboparopnas pabota "U3mepenue
3JIEKTPOEMKOCTH KOHEeHcaTopa'

54 | IlpuHuun nelcTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTUPOBAILHOT'O
ammapara, CTpyiHHOTr0 IpuHTepa.
DJeKTpocTaTHUECKAs 3allUTa.
3azemIIeHHE SIIEKTPONPUOOPOB

55 | DekTpuvecKuil TOK, yCIOBHS €ro
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jyist
y4JacTKa Ienu

56 | I[locnemoBarensHOE, MApAICIBLHOE, Bubmnoreka
CMEIIaHHOE COCIMHCHUEC LHOK
npoBOAHUKOB. JlabopaTopHast https://m.edsoo.r
pabora «/3ydyeHue cMenanHoro u/ffoc74f0
COCIIMHEHUS PE3UCTOPOBY

57 | Pabora u MOIITHOCTH Bubinnoreka
ANEKTPUUYECKOTO TOKA. 3aKOH HOK
Jxoyns-Jlenna https://m.edsoo.r

u/ff0c7838

58 | 3akon Oma i1 ToIHOM Bubianoreka
(3aMKHYTO¥) 3JIEKTPUUYECKOM TIETIH. HOK
KopoTkoe 3amMbIkaHHE. https://m.edsoo.r
JlabopatopHast pabora «3mepenue u/ffOc7ae0
OJIC ucToyHUKa TOKA U €0
BHYTPEHHETO CONPOTHUBIICHHSD)

59 | DnexTpoHHAs MPOBOIUMOCTD
TBEPABIX METAIIOB. 3aBUCUMOCTD
COIIPOTHUBIICHUS] METAIIJIOB OT
temneparypbl. CBepXIIpOBOIMMOCTh

60 | DnexTpuvecKuil TOK B BaKyyMe.
CBOJiCTBa DJIEKTPOHHBIX MMYYKOB

61 | [TomympoBOMHUKH, HX COOCTBEHHAS bubnuoreka
Y TIPUMECHAs IPOBOAUMOCTb. HOK
CBoiicTBa p—N-mepexoa. https://m.edsoo.r
[TonynpoBOTHUKOBBIE TPHOOPHI u/ff0c84ae

62 | DIeKTpUYECKUi TOK B pacTBOpax u bubnuoTteka
pacIuiaBax 3J€KTPOJIUTOB. HOK
DIEKTPOTUTHYESCKAS TUCCOIHAIINS. https://m.edsoo.r
DIeKTpoIu3 u/ff0c82ba

63 | DIeKTpUYECKUH TOK B ra3ax. bubnuoreka
CaMOCTOSTEIIbHEIN U 1HOK
HECaMOCTOSTEIIbHBIN pa3psil. https://m.edsoo.r
Monnus. [Tnazma u/ffOc84ae

64 | DnekTpuyecKue MpUOOPsI U bubnuoteka
YCTPOMCTBA U UX NMPAKTUYECKOE HOK
npuMmeneHue. [IpaBuia TeXHUKH https://m.edsoo.r
0€3011aCHOCTH u/ff0c86fc



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

65 | OGobmaromuii ypok 1 Bbubnuoreka
«INEKTPOIUHAMUKAY 1HOK
https://m.edsoo.r
u/ff0c88be
66 | KonrposbHas paboTa nmo teme 1 1 bubnuoteka
«Qnekrpocraruka. [TocTosHHBIM HOK
9JIEKTPUUECKUi TOK. TOKH B https://m.edsoo.r
pa3IMYHbBIX CPeax»» u/ffOc8a8a
67 | PesepBHbIil ypok. KoHnTpoiasHas 1 1 bubnuoteka
pabora 1o Teme HOK
"JJIeKTpoauHaAMHKA" https://m.edsoo.r
u/ff0c8c56
68 | PeseprubIil ypok. O6006maronmii 1 Bbubnuoreka
ypok 1o Temam 10 kiacca HOK
https://m.edsoo.r
u/ffOc8f6e
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOTPAMME
11 KJIACC
Ne Tema ypoka KosmmuectBo wacos Hara DIIEKTPOHHBIE
/i Bcero | Koutpo | [Ipaktuu | uzy4yeHus nudpoBbie
JIbHBIE eCKHe 00pa3oBaTeIIbHbI
paboTel | paboOTHI € pecypchl
1 ITocTostTHHBIC MATHUTHI U MIX 1 bubnuoreka
B3aUMOJICHCTBHE. MaruuTHOE moJe. HOK
BekTop MarHuTHON MHIYKIINY. https://m.edsoo.r
JIMHUHM MarHUTHOW MHIYKIHH u/ff0c9778
2 MarsuTHO€ 1oJjie IPOBOJHUKA C 1 bubanoreka
ToKkoM. OnbIT Dpcresa. [HOK
BsaumopeiicTBre mpoBOTHUKOB C https://m.edsoo.r
TOKOM u/ff0c98fe
3 JIaGopartopHas pabota «/3yuenue 1 1 bubnuoreka
MAarHUTHOTO IOJI KaTyIIKH C [HOK
TOKOM» https://m.edsoo.r
u/ff0c98fe
4 JlelicTBME MarHUTHOTO TOJIS Ha 1 1 bubnnoreka
MPOBOAHUK ¢ TokoM. Cuita Amnepa. [HOK
JIaGoparopHas paboTa https://m.edsoo.r
«HMccnenoBanue 1eicTBUS u/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)
5 JleficTBME MarHUTHOTO TTOJIS Ha 1 bubnuoreka
JBHKYILYIOCS 3apsKEHHYIO HOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.r
cuibl JlopeHia u/ff0c9df4
6 DNeKTpOMarHuTHasi UHIYKIIHS. 1

[ToTok BeKTOpa MarHUTHOM
uaaykuuu. DJ1C uHAYKIMU. 3aKOH
AJIEKTPOMArHUTHON WHIYKITUU
Dapanes



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

7 JlabopaTopHas pabota bubnuoreka
«HccrnenoBanue BiacHUA HOK
AJIEKTPOMArHUTHON MHIYKIIHNY https://m.edsoo.r

u/ff0cals50

8 NHnykTuBHOCTD. SIBICHNE bubanoreka
camounaykiuu. 3J1C HOK
CaAMOMHIYKI[HH. DHEPTHSI https://m.edsoo.r
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM. u/ff0ca600
DNEeKTPOMAarHUTHOE I0JIe

9 TexHuueckue ycTpoicTBa U UX
IPUMEHEHHE: TIOCTOSHHBIE MATHUTHI,
3JIEKTPOMArHUTHI,

AIIEKTPOIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHII,
MHIyKIIMOHHAsI [1€Yh

10 | O6o6maromuii ypok «MarauTHoe bubnmoreka
nose. DJIeKTPOMarHuTHas HOK
WHTYKIIHSD) https://m.edsoo.r

u/ffOcab82

11 | KonTponbHas paboTa 1o reme bubnuoreka
«MarauTHoe noJe. HOK
DIeKTPOMArHUTHAS UHIYKITUS https://m.edsoo.r

u/ffOcad58

12 | CBoOOIHBIC MEXaHHUYECKHE bubnuoreka
kosebanus. 'apmonndeckue HOK
KoJieOaHusl. Y paBHEHUE https://m.edsoo.r
rapMOHHYECKHX KOJIeOaHUH. u/ffOcaf06
[IpeBpanienue saeprun

13 | JIaboparopnas padota
«HMccenoBanne 3aBUCUMOCTH
nepuo/ia MajbIX KojaeOaHHi rpy3a Ha
HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14 | KonebGaTenbHbIN KOHTYP. bubnuoreka
CB0OOOIHBIE ANEKTPOMArHUTHBIE [HOK
KOJIE0AaHUS B UACATBHOM https://m.edsoo.r
Kosie0aTenbHOM KOHTYpe. AHAIOTUsS u/ff0ch820
MEXy MEXaHUYECKUMU H
JIEKTPOMArHUTHBIMH KOJI€0aHUSIMU

15 | ®dopmyna Tomcona. 3akoH bubnuoreka
COXPAaHEHUs DHEPTUHU B UICAIBHOM [HOK
Kosie0aTeabHOM KOHTYpe https://m.edsoo.r

u/ffOch9c4

16 | IIpencraBieHue o 3aTyXaroLMX bubnuoreka
KoseOaHusx. BolHyKIeHHbIE HOK
MeXaHHUYECKHe KOoIeOaHusl. https://m.edsoo.r
Pe3onanc. Beinyx/ieHHBIC u/ff0cbb86
9JIEKTPOMArHUTHBIE KOJIeOaHHs

17 | IlepeMeHHBI TOK. bubnuoreka
CuHyconganbHbIi IEPEMEHHBIN TOK. [HOK
MOIIHOCTh TEPEMEHHOTO TOKA. https://m.edsoo.r
AMIUTUTYAHOE U u/ffOcbd34
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JIEWCTBYIOLIECE3HAYEHHUE CUIIBI TOKA U
HaIpsHKEHUS

18 | Tpauchopmarop. ITpousBoacTsro,
nepeaaya u norpedieHue
AJIEKTPHUYECKON DHEPTUU
19 | YcerpoiicTBO M pakTUYECKOe bubnumoreka
MPUMEHEHHUE IICKTPUIECKOTO HOK
3BOHKa, TeHeparopa MepeMeHHOTr0 https://m.edsoo.r
TOKa, JTMHUHN 3JICKTpOIepe1ad u/ff0cc324
20 | DKkoyorMYeCcKHUe PUCKU IPU
MIPOU3BOJICTBE JICKTPOIHEPTHH.
Kynbrypa ncnosnb3zoBanus
AJIEKTPOIHEPTUHU B MIOBCETHEBHON
KHU3HH
21 | MexaHu4ecKue BOJHBI, YCIOBUS bubnuoreka
pacnpoctpanenus. [lepuon. HOK
CKOpOCTh pacrpoCTpaHCHUS U https://m.edsoo.r
JuiiHa BOJTHBL. [Torepeunble u u/ffOccab4
MIPOJIOJIBHBIC BOJTHBI
22 | 3Byk. CxopocTs 3ByKa. [ pOMKOCTB bubnuoreka
3ByKa. Bricora ToHa. TemOp 3Byka I[HOK
https://m.edsoo.r
u/ffOcccOc
23 | DIEeKTPOMAarHUTHBIC BOJIHBI, UX bubnuoteka
cBoiicTBa U ckopocTb. [llkana HOK
AIIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.r
u/ffOccfe0
24 | IIpuHIMIIBI PAAUOCBSI3H U
TeneBuieHus. Pa3BuTne cpeacTs
cBsi3u. Pammonokanus
25 | KonrponbHas pabora «Konebanus u bubnnoreka
BOJIHBI» LHOK
https://m.edsoo.r
u/ffOcc6f8
26 | IlpssmonmHEWHOE pacpoCTpaHEHNE bubnuoreka
CBETa B OJIHOPOJIHOM Cpejie. HOK
Toueunsrii ncTouHuK cBerta. Jlyd https://m.edsoo.r
CBeTa u/ff0cd350
27 | OtpaxxeHue cBeTa. 3aKOHBI bubnuoreka
oTpaxxeHus ceera. [loctpoenune I[HOK
M300pakeHHI B TUIOCKOM 3epKalie https://m.edsoo.r
u/ffOcd4e0
28 | [Ipemomutenue creta. [ToHOE bubnmoreka
BHYTPEHHEE OTPAKEHUE. [HOK
[TpenenbHBINA YroJ MOJIHOTO https://m.edsoo.r
BHYTPEHHET0 OTPAXKEHHUs u/ff0cd7f6
29 | JlaboparopHas pabota «3mepenue bubnmoreka
MoKa3aTesl MPeIOMIICHHS CTEKIIa» LIOK
https://m.edsoo.r
u/ffOcd67a
30 | JIunzel [TocTpoeHue n300pakeHUH bubnmoreka
B 1uH3€e. DopMysa TOHKOW JIMH3BI. I[HOK
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VBenu4eHue JTNH3EI

https://m.edsoo.r

u/ffOcddle
31 | JlabopaTopHas pabota
«HMccienoBanue CBONCTB
M300paXEHHUH B IMH3AX)
32 | ducnepcus ceera. CIIOXKHBIN COCTaB
oenoro ceera. L{er. JlabopaToprast
pabota «Habmonenue aucnepcuu
CBETa»
33 | Uurepdepennus ceera. Judpaxius bubnmoreka
ceera. JIudpaknuonHas pemérka HOK
https://m.edsoo.r
u/ffOced22
34 | IlonepeyHOCTh CBETOBBIX BOJIH. bubnmoreka
[Tonsapuzanus cBera LHOK
https://m.edsoo.r
u/ffOcf02e
35 | Ontuyeckue mpuOOPHI M yCTPOHCTBA
U yCJIOBHSI UX O€30MacHOT0
MIPUMCHCHHUS
36 | ['paHUIIBI IPUMEHUMOCTH bubnuoreka
KJIaCCUYECKOM MEXaHUKH. HOK
[TocTynaThl CrielUaIbHOU TEOPUH https://m.edsoo.r
OTHOCHTEJIbHOCTH u/ff0cf862
37 | OTHOCUTEILHOCTD bubnuoteka
OJIHOBPEMEHHOCTH. 3aMe1JICHUE LHOK
BPEMEHH M COKPAILICHUE JITHHBI https://m.edsoo.r
u/ffOcfa42
38 | DHeprus u UMITYIIbC bubnuoteka
peNATUBUCTCKOMN YacTulibl. CBs3b LHOK
MAacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.r
DHeprusi MoKos u/ff0cfc68
39 | KonrpompHas pabora «OnTuka. bubnmoreka
OcCHOBBI CIELIMATIBHON TeOpUn I[HOK
OTHOCHUTEIbHOCTHY https://m.edsoo.r
u/ffocf6f0
40 | ®oronsl. Dopmyia [Tnanka. bubnuoteka
DHeprust 1 UMITYJIbC POTOHA I[HOK
https://m.edsoo.r
u/ffOcfel6
41 | OTKpBITHE U UCCIIEIOBAHHE bubnuoreka
¢doroaddexra. OnbiTer A. T I[HOK
CroneroBa https://m.edsoo.r
u/ffOcffc4
42 | 3akonbl hoTodPdexTa. YpaBHEHHE bubnuoreka
OitHITeitHa 115 porodddexra. [HOK
«Kpacuas rpanuma» Gotosddexra https://m.edsoo.r
u/ffod015e
43 | HaBaenue cBera. Onwitel I1. H. bubnmoreka
JleGeneBa. XMMUYECKOCACHCTBIE [HOK

CBE€Ta

https://m.edsoo.r
u/ff0d04a6
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44

TexHuueckue yCcTpoucTBa U
MIPaKTUIECKOE TPUMEHEHHE!
dhoToseMeHT, GOTOIATUHK,
coJIHEUHas OaTapesi, CBETOIUO]]

45 | Pemrenune 3aga4d no teMe «DJIIEMEHTHI bubanoreka
KBAaHTOBOM OIITHKH) HOK
https://m.edsoo.r
u/ff0d0302
46 | Mopens atroma TomcoHa. OIIBITEI bubanoreka
Pesepdopna no paccesHuro o- HOK
yactuil. [I1anerapuas Mojeab aromMa https://m.edsoo.r
u/ff0d091a
47 | Iloctynatel bopa bubnuoreka
LIOK
https://m.edsoo.r
u/ff0dOafa
48 | U3nydenue u noriouieHre poToHoB bubanoreka
IIpU IIEPEXOJE ATOMA C OJTHOTO [HOK
YPOBHS SHEPIUH Ha APpyroi. Busl https://m.edsoo.r
CIIEKTPOB u/ff0dOafa
49 | BonHOBBIECBOMCTBA YacTULL. BoIHBI bubanoreka
ne bpoina. KopnyckynsipHo- HOK
BOJIHOBOH Jiyanin3M. CIIOHTaHHOE U https://m.edsoo.r
BBIHYXJICHHOC U3JTy4YCHHE u/ff0d0ca8
50 | OTkpbITHE PAAMOAKTUBHOCTH. bubnuoreka
Omnsitel Pe3epdopaa o HOK
OIpeICIIEHUIO COCTaBa https://m.edsoo.r
PaJInOaKTHBHOTO U3JTyUCHHS u/ff0d0fd2
51 | CgoiictBa anbda-, 6eTa-, raMma-
u3nydyeHus. BiusHue
PaJIMOAKTUBHOCTH Ha YKUBBIC
OpraHU3MbI
52 | OTKpbITHE IPOTOHA U HEUTPOHA. bubnnoreka
W3otonsl. Anbga-pacna. [HOK
DJIEKTPOHHBIN U MMO3UTPOHHBIH OeTa- https://m.edsoo.r
pacnan. ["aMmma-uznydeHue u/ff0d1162
53 | DHeprus CBsI3W HYKJIOHOB B sIJIpe. bubnuoteka
S nepubie peakuuu. SnepHbIi LHOK
peaktop. [TpobeMbl, EPCIEKTUBBI, https://m.edsoo.r
9KOJIOTUYECKHE ACTIEKTHI SIEPHOI u/ff0d1356
JHEPTETUKU
54 | DnemeHTapHble YacTHIbI. OTKpBITHE bubnuoreka
o3uTpoHa. Meroipl Ha0MIOACHUS U [HOK
pEerucTpaIyy 1eMEeHTapHbIX https://m.edsoo.r
vactuil. Kpyrisiii cron u/ff0d0e38
«DyH1aMEHTAIbHBIEB3AUMOICHCTBH
s1. EtuHCTBO (DM3UYECKON KapTHHBI
MUDPa»
55 | Bun 3Bé3nnoro He6a. Co3Be3nus,

SIpPKU€ 3BE3/bI, INIAHETHI, UX
BuanMoe aBkeHne. ComHeuHas
cucTeMa
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Counnie. ComHeuHast akTUBHOCTD.
Ncrounuk sHeprun CosiHIA U 3BE3]T

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IBITIIABHON
nocie0oBaTeabHOCTH. BHyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUH U
sBosirony CoJHIa U 3BE3]

58

Mueunsiii [1yTe — Hama
I'amaktuka. [TonoxxeHue u IBHKCHHUE
Coununa B 'anaktuke. ['amakTuku.
UYEpHble ABIPHI B s1/Ipax rajJakTHK

59

Bcenennas. Pa3zberanue rajakTHK.
Teopus bosboro B3peiBa.
PennkroBoe u3inydeHue.
MeraranakTuka
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Hepemennsie mpoGieMbl
aCTPOHOMUU
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KonTponbnas pabota «neMeHTH
aACTPOHOMHU U aCTPOPUIUKI

62

O6o6matomuii ypok. Ponb pusuku
¥ aCTPOHOMHUU B SKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COI[UATLHOM 1
ITUYECKOHN cdepax AesaTeIbHOCTH
yeJI0BeEKa
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O606maromuii ypok. Poib u Mmecto
(bU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOW HAYYHOU KapTHHE
MUpa

64

O606maromuii ypok. Poib
¢u3nueckoil Teopuu B
(bopMHpOBaHUU TPEICTABIECHUI O
(u3nyecKoil KapTHHE MUpa

65

O6o06maromuit ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B
o01IeM psily COBpEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
NPEACTAaBICHUN O IPHPOAE

66

PesepBHbIil ypok. MarautHoe noie.
DNEeKTPOMarHuTHAasI NHIYKIHSI

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelUaIbHON TEOpUHn
OTHOCUTEITBHOCTH

68

Pezepnsiii ypok. KBanroBas ¢usuka.
DIIeMEeHTBI ACTPOHOMUH U
acTpo(U3HUKH

bubnuorexa
[HOK
https://m.edsoo.r
u/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOIT'PAMME
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YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. ®wusuka.10 knacc:yue6. s o6meoOpa3oBaT.opraHu3alyii: 6a30Bblid ypoBEeHbD /
I'.A.Mskumes, b.b. byxosues, H.H. Cotckuii ; mox pen. H.A. TlapdenTtreBoit. — 4-¢ u3a. —
M.: IIpoceemenne, 2018. — 416 c.:mn. — (Knaccuyeckuii Kypc).

2. Owusuka.ll kmacc: yueb. s obieobpa3oBaT.opraHu3aliuii: 6a3oBblil ypOBEHB /
I'.A.Mskumes, b.b. byxosiies, M.B. Hapyrun; nox pen. H.A. IlapdentreBoit. — 5-¢ uzm. —
M.: IIpocsemenne, 2018. — 432 c.:[4] . un. — (Knaccuyeckwii Kypc).

3. Coopnuk 3ama4d o pmsuke. 10 — 11 xmacesl: mocodue st 001eodpa3oBaTeIbHBIX
yupexaenuit: 6a3oBeiii 1 npoduibHbii ypoau/H.A. [lapdentreBa. — 3-e uzn. — M.:
[Ipocsemenue, 2010. — 206 c.: un. — (Knaccuueckuid Kypc).

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. ®epepanbHbIil TOCYJaPCTBEHHBIN 00pa30BaTEIbHBINA CTAHAAPT CPEIHETO
(momHOTO) O6I1IeTO 0OpazoBanms. Crapias mkoja. 10-11 kmaccel. - YTBepxkaeH
npuka3zom Ne 413 Munob6pHayku Poccun.

2. @wuswmka.l0 xnacc:yueb. s obmeoOpa3oBaT.opranu3aruii: 6a3oBslii yposens / I'.51.
Msxumes, b.b. byxosues, H.H. Corckuii ; mon pen. H.A. IlappenTtbeBoii. — 4-e uzn. — M.:
[Ipoceemenue, 2018. — 416 c.:un. — (Knaccuyecknii kypc).

3. ®wmswmka.ll kmace: yueb. st oo6meoOpa3oBat.opranu3anuii: 6a3oBsiii ypoers / ['.51.
Msikuiues, b.b. byxosues, M.B. Yapyrun ; nox pen. H.A. IlapdentbeBoit. — 5-e uzn. — M.:
[Ipoceemenue, 2018. — 432 c.: [4] 1. un. — (Knaccuueckuii kypc).

4, CoOopnuk 3amay no pusuke. 10 — 11 kimaccer: mocobue 1yist 001eoOpa3oBaTeIbHbBIX
yupexaeHuit: 6a3oBbiit 1 npoduibHbii ypoBHu/ H.A. [TapdentreBa. — 3-e uza. — M.:
[Tpoceemienune, 2010. — 206 c.: un. — (Knaccuueckuit Kkypc).

5. ®wuswmka. 3agaunuk. 1011 ki.: mocobue 11t 061eodpa3zoBaT. yupexaeHui /

A.I1. PermkeBuy. — M.: [Ipoda, 2015.

6. CoOopnuk 3ama4 o pusuke: 10—11 kmacest / O.U. I'pomueBa. — M.: M3naTenscTBO
"Ok3amen", 2015.

7. TemaTndeckue KOHTPOJBHBIE U CAMOCTOSTEIbHBIE paboThI 10 pusuke. 10 kmacc /
O.U. I'pomueBa. — M.: U3narensctBO "OKk3amen", 2012.

8. TemaTtuueckrie KOHTPOJIbHBIE U CAMOCTOSTENbHBIE PabOTHI IO pusmke. 11 kmace /
O.U. I'pomueBa. — M.: U3narensctBO "OKk3amen", 2012.

9. KauectBenHnsie 3aaun o ¢pusnke B cpeanei mkone. [locobue ans yuurenei /

M.E. Tynpunnckuii. — M.: [IpocBemenue, 1972.

HUPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
1. ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 0Opa30BAHUS

2. http://nsportal.ru - counanbHas ceTh pabOTHUKOB 0Opa30BaAHUSL.

3. http://markx.narod.ru/pic/ - ¢usuka B mxose.

4. http://festival.1september.ru/articles/ - ¢pecruBanp nemarormueckux uaen «OTKPHITHIH

YPOK».
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13.

14.

15.

16.

17.

18.

19.

http://www.fizika.ru/ - caitt mis yuureneit GU3NKHA U UX YICHUKOB.
http://www.physics.ru/ - maTepuaisl o pu3MKe.

www.ege.edu.ru - uadopmaronHsii moprain EI'D.

http://school — collection.edu.ru/ - equnas kosekius [IOPoB
https://eobraz.ru/roroBble-paboune-nporpaMmMbI-I0-HOBOMY- ]/

. https://myotveti.ru/dusuka-10-11-knacc-padbouasg-nporpamma-2023-2024-yue/
. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-

obrazovaniia-fizika-uglublennyi-uroven-dlia-10-11-klassov-obrazovatelnykh-organizatsii

. Enunas konnekuus uudpoBbix 00pa3oBaTelbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30
OTkpeITas pusuka
http://www.physics.ru/courses/op25part2/design/index.htm
I'azera «1 ceHTAOps»: MaTepuasl o HU3KKE
http://1september.ru/
decTuBanb IneJarortdyceCKux I/I,I[Gf/i ((OTKpBITLIfI YPOK»
http://festival.1september.ru/
du3suka.ru
http://www.fizika.ru
KM-mkona
http://www.km-school.ru/
DJEeKTPOHHBINA y4eOHUK

http://www.physhook.ru/

Camas Oosb1iast 3yeKTpoHHast 6ubanoTeka Pynera. [Touck KHUT U )KypHAIOB
http://bookfi.org/
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