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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHS Ha YpPOBHE CpEAHEro OOIIEero oO0pa3oBaHMS
pa3paboTaHa Ha OCHOBE TIOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOCHHUS OCHOBHOMU
oOpasoBarenbHON mporpammel, mpeactaBieHHbIx B PI'OC COO, a takxe ¢ yu€tom (deaepaibHOM
pa0oueil mporpaMmbl BOCHIUTAHUS M KOHILENLMHU INpernoAaBaHus ydeOHoro npeamera «dDusnka» B
oOpa3oBaTenbHBIX  opraHuzanusx  Poccuiickoit ~ ®Depepanuu,  peaqu3ylOIUX  OCHOBHBIC
o0pa3zoBaTeNbHbIC IPOTPAMMBI.

ConeprxaHue nporpaMmsl 1o (u3uke HarpapiieHO Ha (OPMHPOBAHUE €CTECTBEHHO-HAY4HOM
KapTUHbI Mupa oOydvaromuxca 10—11 knaccoB npu oOyueHuM ux ¢usnke Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-/IEATEIBHOCTHOTO Noaxoaa. [Iporpamma no ¢pu3nuke COOTBETCTBYET TPEeOOBAaHUIM
OI'OC COO K mIaHUPYEMBbIM JMYHOCTHBIM, IPEAMETHBIM U METANpeIMETHBIM pe3yJbTaTaM
o0y4yeHHs, a TaKXKe YYMThIBAeT HEOOXOIMMOCTb pean3allui MEXIIPEIMETHBIX CBA3eH (puU3MKM C
€CTECTBEHHO-HAyUYHbIMU y4eOHBIMU IpeaMeTaMu. B Hell onpenenstoTcs OCHOBHBIE L€/ U3yUYCHUS
¢u3MKM Ha ypOBHE cpenHero oOmiero oOpa3oBaHUs, TUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS Kypca
(U3HUKY: IMYHOCTHBIC, METANPEAMETHEIC, TPEIMETHEIC (Ha 6a30BOM yPOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

® [UIAaHUpPYEMbIE pPEe3yJIbTaThl OCBOCHMs Kypca (U3MKHM Ha 0a30BOM YPOBHE, B TOM 4YHCIE

IIPEeMETHBIE PE3YNIbTAThI IO T'O1aM O0yUYEeHHUS;

e cojaepxaHue yueOHoro nmpeamera «Pu3nka» 1o rojgam o0ydeHHs.

®dusnka Kak Hayka o Haubojee OOIIMX 3aKOHAX MPHUPOJBI, BBICTYIAs B KayecTBe y4eOHOTro
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKIJIAJ B CHUCTEMY 3HAHUH 00 OKpYKaIOLIeM MHpE.
[lIxonpHBIA Kypc PU3UKHU — CUCTEMOOOPA3YIOMINM AJI1 €CTECTBEHHO-HAYYHbBIX YYEOHBIX IPEIMETOB,
MIOCKOJIbKY (DU3MYECKHE 3aKOHBI JieXKaT B OCHOBE IPOIECCOB U SIBICHUM, HM3ydaeMbIX XHMHEH,
ouosiorueit, gusnueckoi reorpaduei n actpoHomuel. lMcrnonb3oBaHue M aKTHBHOE NMPUMEHEHUE
¢u3nyeckux 3HAHUM ONpeleNseT XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHl B cdepe
SHEPreTHKH, TPAHCIOpPTa, OCBOEHMS KOCMOCA, IOJYyYEHHS HOBBIX MAaTE€pHaOB C 3aJaHHBIMU
cBOMcTBaMHU U JIpyrux. M3zyuenue ¢pu3anku BHOCUT OCHOBHOM BKJIaJ B (pOpMHpOBaHHE €CTECTBEHHO-
Hay4YHON KapTHHBI MHUpa 0O0ydJarouuxcs, B (OPMHUPOBAHHUE YMEHUH MPUMEHSATh HAyYHBIH METOJ
MO3HAHUS TPU BBIOJHEHUN UMH y4eOHBIX HCCIIEeIOBAHUH.

B ocHOBy kypca ¢u3uku 171 ypOBHS CpeaHero oOmiero oOpa3oBaHHs TMOJIOKEH DS HICH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHLIHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW Kypc SBISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COZIEP)KUT MaTepHual M3 BCeX DPa3/eloB (HU3UKH, BKIIOYAET KAaK BOMPOCHI KJIACCHYECKOH, Tak H
COBpEMEHHOM (PU3UKH.

Hoes eenepanuzayuu. B coOTBETCTBUU ¢ HEMl Marepuan Kypca (U3UKH OObEIUHEH BOKPYT
¢usnueckux teopuil. Benynmm B kypce siBisiercs GopMUpOBaHUE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuszanus NpennojaracT HCIOJb30BaHHE TI'yMaHUTApHOIO
noTeHIuana (GU3NYeCKON HayKH, OCMBICIIEHUE CBSI3UM pa3BUTHUS (PU3MKM C pa3BUTHEM oOIIecTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M 9KOJIOTUYECKUMH MPOOIEMaMH.

Hoes npukxnaonou nanpaenrennocmu. Kypc (u3MKM mpeanojaraet 3HaKOMCTBO C IIHPOKUM
KPYIOM TEXHHUYECKUX U TEXHOJIOTMYECKUX NMPUIIOKEHUHN N3yYEHHBIX TEOPHI U 3aKOHOB.



Hoes sxonocuzayuu peamusyeTrcss TMOCPEIACTBOM BBEICHHUS 3JEMEHTOB  COJIEp)KaHUS,
MOCBSIIEHHBIX 9KOJIOTHYECKUM MTPOOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pA3BUTHEM TEXHUKHU
UM TEXHOJOTHH, a TaKkKe OOCYXKICHHS TMpoOJieM PpalMOHAIBHOTO TNPUPOAONOIB30BAHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (HU3MKM Ha ypOBHE cpeaHero oOmero obpazoBaHus
ABIAIOTCS  (pusmueckue Teopuu ((PopMUpOBaHUE TMPEACTABIEHUH O CTPYKType IOCTPOCHUs
¢usnveckoil Teopuu, ponu (GyHAAMEHTAIBHBIX 3aKOHOB M MPUHIHUIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O PUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPHA, I ONIMCAHUS €CTECTBEHHO-HAYYHBIX
SIBIIGHUH U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (PU3MKHM peaau3yercs Mpexie BCero 3a cuér
OpraHU3al AKCIEPUMEHTAIBHON JesATenbHOCTH oOydaromuxcs. Jlins 6a3oBoro ypoBHS Kypca
(GU3MKH — 5TO WCIOJNIB30BaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCHEPUMEHTOB U
1abopaToOpHBIX PabOT, KOTOPHIE B MporpamMme o Gpu3nke 00beJMHEHBI B 00N CTUCOK YUEHUYECKUX
MPaKTUYECKUX paboT. Beigenenue B ykazaHHOM MepedyHe J1a0opaTOPHBIX pabOT, MPOBOAUMBIX JIs
KOHTPOJSI W OLEHKH, OCYHIECTBIIIETCS YYaCTHMKaMH OOpa30BaTEJIbHOTO IIpoIlecca HMCXOAs U3
0cOOEHHOCTEH TIUIAaHMPOBAaHUS W OCHamleHus kaOmHera ¢usuku. [lpu sTOoM obecnednBaeTCs
OBIIaJIcHHE OOYYalOIIUMUCA YMEHHSIMH TPOBOJUTH KOCBEHHBIE HW3MEPEHUS, HCCIEIOBAHUS
3aBHUCHUMOCTEH (PU3NYECKUX BETUYMH U TTOCTAHOBKY OMBITOB MO MIPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bosbioe BHUMaHUE yIesieTCsl PEHICHUIO pacuETHBIX W KA4eCTBEHHBIX 3aaad. [Ipu sTom s
pacuéTHBIX 3a7ay MPUOPUTETOM SBISIOTCA 3a7auyd C SBHO 3aJaHHOM (PU3MUECKON MOJEIbIo,
MO3BOJISAIOIINE PUMEHATh U3yUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pazjelia Kypca, Tak
U UHTETpUpYys 3HaHMSA M3 pasHbIX paszenoB. [ KayecTBEHHBIX 3ajad MPHOPUTETOM SIBIISIOTCS
3aaHusg Ha OOBSICHEHHE MPOTEKaHWs (U3MUECKUX SBICHUH W MPOLIECCOB B OKPYKAIOUICH >KU3HH,
TpeOytoniye BbIOopa pU3nYecKo MOIETH ISl CUTyallMH MPAaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBum ¢ tpedoBanusmMu I'OC COO k marepHaibHO-TEXHHUECKOMY 00eCIeueHHI0
y4eOHOro mporecca 06a30Bblii ypoBEeHb Kypca (PU3MKH Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS
TOJDKEH M3y4aThCsl B YCIOBHAX MPEAMETHOTO KaOMHeTa (PM3UKU WM B YCIIOBHUAX HHTETPUPOBAHHOTO
KaOMHETa TPEIMETOB €CTECTBEHHO-HAYYHOro IuKiIa. B kabuHere GU3MKUA JIOJDKHO OBITH
HE00X0AUMoe J1abopaTopHOE 00OPYAOBAaHUE I BHIIOJHEHHS YKAa3aHHBIX B IIporpamme Mo (pu3uke
YYCHMUYECKUX MPAKTUYECKUX paboT U JEMOHCTPALlMOHHOE 000pyI0BaHHUE.

JlemoHCTpanimoHHOE  0OOpymoBaHue (QopMUpYyeTCsT B COOTBETCTBUM C  TIPHUHIIUIIOM
MUHHMAaJIHHOH JOCTaATOYHOCTH M 00ECTIEYNBACT IOCTAHOBKY IIEPEUNCIICHHBIX B ITPOrpaMMe 1o (PU3UKe
KITIOYEBBIX JAEMOHCTPALU /ISl UCCIIE0BAaHUS M3YYaeMBbIX SIBIEHUI U MPOLIECCOB, IMIIUPHUECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGoparopHoe 00OpynOBaHUE I YUEHHUYECKUX MPAKTHUECKUX padoT GopMUpyETCs B BHIE
TEMaTUYECKHX KOMIUIEKTOB U 00€CIeunBaeTCs B pacu€re 0JTHOTO KOMILJIEKTa Ha IBYX O0y4YarOLUXCs.
TemaTnueckue KOMIUIEKTHI J1a0OpaTOpHOTrOo OOOPYAOBAaHHS JOJDKHBI OBITH TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUN AHAJOTOBBIX M IU(POBBIX NPHOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPHUTENIBHBIX CHCTEM B BUE ITU(POBBIX JTabOpaTOPHUH.

OCHOBHBIMU TIEISIMU U3YUYEHUS (PU3UKH B OOIIIEM 00pa30BaHUHU SIBIISIFOTCS

e (opMHUpOBaHME MHTEPECA U CTPEMIICHUS O0YYAIONIMXCS K HAYYHOMY M3yYSHHIO TIPUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TPEACTABICHUH O HAyYHOM MeETOJe TMO3HaHUA U  (OPMHUPOBAHUE

HCCIIEIOBATENLCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;



(dbopMUpOBaHHE HAYYHOIO MHPOBO33PEHMsSI KaK pe3yjbTaTa H3yueHHUS OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(dbopMupoBaHUE YMEHHI OOBSCHATH SIBJICHHS C HCMOJIb30BaHUEM (U3UYECKUX 3HAHUI U
HAy4YHBIX JI0Ka3aTeNbCTB;

(dbopMupOBaHUE MIPEICTABICHUM O pOJId (PU3HUKH JJIS1 pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUH.

JlocTIKEeHUE 3THX Leliel 00eCcIeunBaeTCs PEIICHUEM CICAYIOIIHX 33/1a4 B IPOLIECCEe N3yUCHHS
Kypca (U3UKU Ha yPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

npuoOpeTeHrue CUCTEMbl 3HAHUH 00 OOmMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, BKJIIOYAs MEXaHUKY, MOJEKYISPHYIO (QH3UKY, JIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U JIEMEHTHI acTpOo(PU3NKY;

(dbopMupoBaHUE YMEHHUI IPUMEHSATh TCOPETHYECKUE 3HAHUS 111 OOBSICHEHHS (PU3MYECKUX
SIBJICHUI B IPUPOJIE U JJISI IPUHSATHS IPAKTUYECKUX PEIICHHUH B TIOBCEJHEBHON JKU3HH;
OCBOGHHE CIIOCOOOB PELICHHUS Pa3IMYHBIX 33j]a4 C SIBHO 3aJaHHOW (PM3MUYECKON MOJIEIBIO,
3a7a4, MOJPa3yMeBAOIINX CAMOCTOSATENILHOE CO3/IaHue (PU3MYECKON MOJIEINH, a/IeKBaTHOM
YCIIOBHSIM 33/1a4H;

MOHUMaHWE (QHU3NYECKUX OCHOB M TPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLECCOB, UX BINSHUS Ha OKPYXKAIOLIYIO CPELy;

OBJIAJICHUE METOAAMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS W TPOBEICHHUS (PUIUICCKUX
HKCIIEPUMEHTOB, aHAJIM3a M WHTEpPIpETalnd MHPOPMAIIUH, ONPENEICHUs TOCTOBEPHOCTH
MOJY4EHHOTO Pe3yJIbTaTa;

CO3JlaHME YCJIOBUHM JUIs Pa3BUTHUS YMEHHH HPOEKTHO-HCCIENI0BATEIbCKON, TBOPYECKOM
TEATEIbHOCTH.

Ha n3yuenue ¢usuku (6a30BbIil ypoBEHb) Ha YPOBHE CpeIHET0 00I1ero 00pa3oBaHMs OTBOIUTCS
136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Heziento0), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme no (usuke nepeyeHb J1adOpaTOPHBIX M NPAKTHUECKUX PadoT
SBJIIETCS. PEKOMEHJOBaHHBIM, YUUTEIb JieJIaeT BHIOOp MPOBEIEHUS 1a00paTOPHBIX pabOT U OIBITOB C
y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXcsl.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znes 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 MO3HAHUSA
®usuka — Hayka o npupoje. Hayynsle MeTonbl IO3HaHMS OKpYy)Karolmero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOIIECCE MO3HAHUS IPUPOIbI. DKCIEPUMEHT B (PU3UKE.
MogpenupoBanue (pu3MUecKUX sABIEHUNW W mporeccoB. Hayunwie rumore3sl. dusznueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B
MPAKTUYECKON AESITETbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosblie 1 TU(PPOBBIE U3MEPUTEIBHBIC TPHOOPHI, KOMITBIOTEPHBIE TATUYUKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe nBmxkeHre. OTHOCUTETBHOCTh MEXaHWYECKOro JABMXeHHs. Cuctema oTcuéra.
Tpaexropus.

[lepemerienue, CKOpOCTh (CpemHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOPEHHE
MaTepuaIbHOM TOUYKH, MX MPOEKIUH HA OCH CHCTeMbl koopauHaT. ClokeHHe NepeMelieHUud u
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONUHEIHOe [BIKeHue. ['paduku 3aBUCUMOCTU
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, yTH U MEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOHOTO MaICHHS.

KpuBonuneiinoe nuxeHue. [[BHkeHUE MaTepUAIbHON TOYKHU MO OKPYXHOCTH C MOCTOSHHOM
M0 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHasi ckopocTh. [lepuon u yactota oOpaiieHusl.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

TexHu4eckue ycTpoNCTBa M MPAKTHUYECKOE MPUMEHEHHUE: CIUIOMETP, JBHKEHHUE CHAPAJIOB,
LIEIIHBIE U PEMEHHBIE TTEpeayu.

Jlemoncmpayuu

Mopaenb cucteMbl OTCUETA, UILTFOCTPALIMS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeobGpazoBanue NBMXEHUH C HCTIOIB30BAHMUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

Habmonenue aBrkeHus Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTATBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHSI.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne HepaBHOMEPHOTO JABMKEHUS C IIEJIBIO OMPEICTICHUS MTHOBEHHON CKOPOCTH.

UccnegoBanue COOTHOUIEHUSI MEXKIY NYTSIMH, MPOUJICHHBIMU TEJIOM 3a MOCIEA0BaTelIbHbIC
paBHbIE POMEXKYTKU BPEMEHH MPU PAaBHOYCKOPEHHOM JBHKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM
HYJIIO.

N3ydeHue qBUKEHUS IapUKa B BI3KOW HKUJIKOCTH.

N3ydenne nBuxkeHus Tena, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpunmun otHocutTenvsHocTu ['anmunes. Ilepsoiii 3akoH HeroTona. MHepiumanbHble CUCTEMBI
OTCY€Ta.

Macca tena. Cuna. [lpunuun cynepno3uuuu cuil. Bropoit 3axkon HetoToHa juist MmaTepuaibHOU
To4KHU. Tpernii 3akoH HbIOTOHA 111 MaTepUAJIBHBIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectd. [lepBas kocMHuueckasi CKOpOCTb.

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

Tpenue. Bunbl TpeHust (mokosi, ckonbxeHus, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHHS CKONILXEHHUS W cuia TpeHus mokos. Kosddumment tpenwms. Cuiia CONMpOTHBICHUS TPH
JBUKEHUH TeJa B )KUJIKOCTH WUJIU Tase.

[ToctynarensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaileHus. [lnedo cuibl. YcnoBus paBHOBECHS TBEPIOTO
Tena.

TexHuueckue ycTpoilcTBA UM NPAKTUYECKOE MPUMEHEHHE: MONIIMIHUKUA, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHnue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NAJCHUU.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTro Tenla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydenue nBuxenust Opycka rmo HaKJIOHHOMH MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOUINX B IIPYKUHE U PE3UHOBOM 00pasIie,
oT ux aedopmariiu.

UccnepgoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJA, UMEIOIIETO OCh BPALIEHHUS.

Tema 3. 3aKoHbl COXpaHEHUA 6 MEXAHUKE

Nmmynsc mMatepuanbHON TOYKU (TeNa), CHCTEMBl MaTepHATBbHBIX TOYEK. MMMmynbc CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABMKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckass sHeprusi MmaTepuaibHOW TOuku. TeopemMa 00 H3MEHEHUM KHUHETHYECKOU
SHEPTHUH.

[TorenumansHas sHeprus. [loTeHumanpHas sHeprus ynpyro nehOpMHUPOBAHHON MPYKUHBI.
[ToTennmanpHas SHEPTUs TeNa BOIU3U OBEPXHOCTH 3EMITH.

[ToTeHnmanpHble YW HEMOTEHIMATIbHBIE CUIBL. CBsi3b pabOThl HEMOTEHIUATBHBIX CHII C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue yCTpoWCTBA M IPAKTHUYECKOE IPUMEHEHUE: BOAOMET, KONEpP, INPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIMAIBLHON YHEPTUH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3ydenne abCcONMFOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHHKOB.

HccnenoBanue cBs3u pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHUYECKOW HEpruH Teja Ha MpuMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Paznen 3. MoaekyaspHas Gu3uka U TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU

OCHOBHbIE TOJOXKEHHSI MOJIEKYISIPHO-KUHETHYECKOH TEOPUM M HUX ONBITHOE O0OOCHOBAaHHE.
BpoynoBckoe nBmkenue. uddysus. Xapakrep ABWKEHHS W B3aUMOJCHCTBUS YaCTHIl BEUIECTBA.
Mopenu cTpoeHus Ta30B, KUIAKOCTEH U TBEPIBIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX Mojeneil. Macca u pa3mepsl mosiekyi. KonnuectBo BeutectBa. [locTosiHHas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens wuneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETUYECKONH TEOPUH
uJealbHOro ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpelHel KUHETUUECKOM SHEPruu TEII0BOro
nBUKeHud dactull rasza. [llkana remneparyp KenpBuna. I'a3oBble 3akoHbl. YpaBHeHHe MeHeneeBa—
Kunaneiipona. 3akon [lanbroHa. M3ompouecchl B HAECAIBHOM Tra3e € IMOCTOSHHBIM KOJUYECTBOM
BemiecTBa. ['padudeckoe mpencTaBieHHe H30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHu4eckue ycTpocTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMETD.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (oTorpaguu  MOJEKYI
OPraHNYeCKUX COCTUHECHUH.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO JIBHXKEHUS.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEUCTBHUS.

Mopaenb, HUTFOCTPUPYIOIIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCy/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U/1€aJIbHOTO ra3a, H30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenue Macchl BO3AyXa B KJIIACCHON KOMHAaTe Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEKly TApaMEeTPaMH COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckass cucteMa. BHYTpeHHsii 3HEprus TEpMOJAMHAMHYECKOM CHCTEMBbI U
crocoObl e€ u3MeHeHus. KommdecTBo TeruoTsl W paboTa. BHYTpeHHss 3Heprus OJAHOATOMHOTO
HJeaNbHOr0 raza. Buapl Temonepenayu: TEIUIONPOBOJHOCTb, KOHBEKLHS, W3JIy4CHHE. Y IEIbHAS
TEII0EMKOCTH BellecTBa. KoMuecTBO TEIIIOTHI IPH TEILIoNepeiade.

[Tonarue o6 agmabatHoM mporuecce. IlepBblif 3akoH TepMoanHaMUKH. [IpumMeHeHue nepBoro
3aKOHA TEPMOAMHAMMKHY K H3ompolieccaM. ['paduyeckas uHTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTs TPOIIeCCOB B MPUPO/IE.

TennoBeie mMammubl. [IpuHIMOBL AeiicTBUS TEIJIOBBIX MamuH. [IpeoOpazoBaHMs 3HEPTHH B
TerioBbIX MamuHax. Koaddumnuent monesnoro neiictBus terioBoit Mamuubl. [{ukn Kapho u ero
KO2(DPUITMEHT TT0JIE3HOTO NEUCTBUS. IKOJOTUUECKHE MPOOJIEMBI TETIOIHEPTCTUKH.



TexHuueckue ycTpoiicTBa M IPAaKTUYECKOE IMPUMEHEHHUE: JABUraTellb BHYTPEHHEIO CropaHuUs,
OBITOBOM XOJIOAUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH SHEPruM Tejla PU COBEPIICHUH pabOThI: BEUIET MPOOKH U3 OYTHUIKU
1OJl JEeWCTBUEM CKaTOro BO3[yXa, HarpeBaHue 3¢upa B JaTyHHOM TpyOke NyTEéM TpeHUs
(BuICOIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEN 3HEpTruu (TeMIepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO3/yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPaHusl, pEaKTUBHOI'O IBUIaTEIIsL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanuan geujecmea. Pazogvie nepexoosl

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue U kumeHue. AOCOMIOTHAasE U OTHOCHUTENIbHAS
BJIQXKHOCTh BO3Aayxa. HacelmeHHbI nap. YaenpHas Temora napooOpa3oBaHUsl. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT AABJICHUS.

Teépmoe Teno. Kpucrammuueckue u amopdHble Tesna. AHHU30TPOIUS CBOMCTB KPHCTAJIIOB.
XKunkue kpucramisl. CoBpeMeHHble MaTepuaisl. [InaBnenue u kpuctauinzanus. Y ienbHas Teriora
riaBneHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHnueckue ycTpoilcTBa W NPAaKTUYECKOE MPUMEHEHHME: TUTPOMETp U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU TIOJyYEHHUS] COBPEMEHHBIX MAaTEPUAIIOB, B TOM YMCJIE HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HAaCBHIIIEHHBIX MTAPOB.

Kunenne npyu NoHM>KEHHOM JIaBIICHUH.

CriocoObl U3MepeHHs BIaKHOCTH.

Habutoienne HarpeBaHus U MJIaBICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMOHCTpalys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTENBHON BIa)KHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoanHamMuka

Tema 1. Inekmpocmamuxa

DnekTpu3anus Tell. DIeKTpuueckuil 3apsia. JIBa Buaa snekrpuyeckux 3apsaaoB. [IpoBoaHuky,
JTURJIEKTPUKU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsia.

B3anmoneiictue 3apsanoB. 3akoH Kynona. TodeuHbIl 3IEKTpUUECKUN 3apsi. DIEKTPUIECKOE
nosie. Hanpspk€HHOCTH AJIeKTpUYecKoro mosisl. [IpuHIMN Ccyneprno3unuu SIeKTPUYECKUX TOJIEH.
JInHny HanpsKEHHOCTH SIIEKTPUUYECKOTO MO,

PaGora cun snexrpoctaruueckoro nous. [lorennuan. Pasnocts morenmuanos. [IpoBoaauku u
IUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM ToJie. J{uanekTpruyeckasi IpOHUIAeMOCTb.

DnekTpoéMKocTh. KoHIeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. JHEpPrusd
3apsKEHHOT0 KOHJIEHCATOPA.



TexHuueckue yCTpoWcTBa M IPAKTHYECKOE MPUMEHEHHE: 3JIEKTPOCKOM, 3JIEKTPOMETP,
ANIEKTPOCTAaTUYECKAsl 3alllUTa, 3a3eMJICHHE JJICKTPONpHOOpOB, KOHIEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEIl.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DIeKTpOCTaTUYECKas 3allUTA.

JIMBIIEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTD JIEKTPOEMKOCTH IJIOCKOIO0 KOHJEHCATOpa OT IUIOIIAAU IUIACTUH, PAacCTOSHUS
MEXy HUMH U TUSJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DIEeKTpUYECKHUI TOK. Y CIIOBUS CYHIECTBOBAHUSA 3JIEKTPUUYECKOro Toka. Mctounuku Toka. Cuna
TOoKa. [ IoCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma i1 ydacTka LETu.

DNeKTpUUECKOe COMPOTHUBIIEHUE. YAEIbHOE COINpPOTUBIEHHE BeulecTBa. llocienoBaTenbHoe,
napajuieJIbHOE, CMEIIaHHOE COETMHEHUE MPOBOJHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JIena. MOMHOCTB 3IEKTPHUECKOTO TOKA.

DONeKTPOABMKYIIasi CHJIa U BHYTPEHHEE COINPOTHBIEHUE UCTOYHMKA TOKa. 3akoH Oma ans
MOJTHOM (3aMKHYTOM) AJIeKTpudeckoil rienu. KopoTkoe 3amMbikaHueE.

DNEeKTpOHHAs: TPOBOJUMOCTh TBEPJIBIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIIEHUSI METAIJIOB OT
Temrneparypbl. CBEpXITPOBOJIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[MonynpoBoauku. CoOCTBEHHAsI U TIPUMECHAsI MPOBOJAUMOCTH MOJIYTPOBOIHUKOB. CBOMCTBA
p—n-niepexoa. [lomynpoBoJHUKOBBIE TPHOOPHI.

DNEeKTpUYECKHI TOK B PAacTBOpax U pacijiaBax »dJIEKTPOJUTOB. DIIEKTPOIUTHYECKAs
JTUcconnanus. JINEKTPOIIH3.

OnekTpryecknii TOK B rasax. CaMOCTOATENbHBIA M HECAMOCTOSATEIBHBIN pa3psa. MomHus.
[Tna3ma.

TexHuueckue yCcTpOWCTBA M MPAKTHUUECKOE MPUMEHEHHE: aMIIEpMETpP, BOJIBTMETpP, PEOCTaT,
HMCTOYHHUKHU TOKA, DJIEKTPOHArpPeBaTEIbHBIC TPUOOPHI, JIEKTPOOCBETUTEIBHBIC IPUOOPHI, TEPMOMETP
COTPOTHUBIICHHUS, BAaKYyMHBIN THOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYNPOBOTHUKOBBIN THO,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenne critbl TOKa U HAPSHKCHHS.

3aBUCHMOCTh CONPOTHUBIICHHMS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBL, IUIOIIAN
MONEPEYHOr0 CEYEHUsI U MaTepuana.

CMmenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe wu3MepeHue H3IIEKTPOABMKYIIEH cuiabl. KopoTkoe 3aMblkaHHME TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.



3aBUCHUMOCTb COIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTB JEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI TPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomul

M3yuenne cMeImaHHOr0 COeAMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUSL.

HaGmonenue anekrpoinusa.

MesknpeamMeTHble CBSI3H

W3yuenne kypca ¢usuku 0Oa3oBoro ypoBHsS B 10 kjgacce oOCYyIIECTBIIETCS C Y4ETOM
COZIepP KATEIBHBIX MEXITPEIMETHBIX CBSI3€H C KypcaMi MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpaduu 1
TEXHOJIOTUHU.

Mescnpeomemuvie nonamus, CBA3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O TIO3HAHUS: SBJICHHE,
Hay4HbI (akT, rumnoresa, ¢uU3MUecKas BEIUYMHA, 3aKOH, TEOpHUs, HAOIIOJEHHE, SKCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: penieHue CUCTEMBl ypaBHEHUH, JIMHEHAs QyHKIH, mapaboia, rurnepOorna, ux
rpaduKd M CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMM: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHIEHC,
OCHOBHOE TPUT'OHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI U UX MPOEKIUU HA OCU KOOPJAUHAT, CIOKEHHE
BEKTOPOB.

buonocus: mexaHumdyeckoe NBWKEHUE B KMBOW mpupojae, Aud@y3us, ocMoc, TEmIo00MeH
’KHMBBIX OPraHU3MOB (BUIbI TETIJIONIEPEIauH, TEIIJIOBOE PABHOBECHUE), IEKTPHUUECKHUE SIBICHUS B )KUBOU
IIPUPOJIE.

Xumus: NUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEJ, KHUAKOCTEH M ra3oB, 3JIEKTPUUYECKHE CBOMCTBA
METAJUIOB, ANEKTPOJIUTUYECKAs JUCCOLMAIUS, FaJIbBAHUKA.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 6apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHME ABMKEHHUH C MCIIOJIb30BAHMEM MEXAHHU3MOB, YUYET TPEHHS B
TE€XHHKE, OIIMITHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAaHEHUS! UMITYJIbCa B TEXHHUKE (paKkeTa, BOAOMET
U JIpyrue), JBUTaTelb BHYTPEHHEIO CrOpaHus, MapoBas TypOMHA, OBITOBOM XOJOJWIBHUK,
KOH/IUIIUOHEP, TEXHOJIOTHH MOJyYeHUsI COBPEMEHHBIX MaTepHajIoB, B TOM YMCIIe HAHOMATEePHAaJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTaTUUECKAas 3alUTa, 3a3eMJICHHE 3JIEKTPOIIPHUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, dJEKTPOHATpEBaTENbHbBIE PUOOPHI, JIEKTPOOCBETUTENbHbIE TPHUOOPHI, raIbBaHHKA.



11 KJIACC

Paznen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrosiHHbIe MarHuThHl. B3auMojelcTBue MOCTOSIHHBIX MarHUTOB. MarHutHoe moJie. Bektop
MAarHUTHOM MHAYKIUU. [IpuHIMI CyNepro3uiiuy MarHUTHBIX ToJied. JIMHUM MarHUTHON MHAYKIWH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMM TIOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHOE TMOJ€ NPOBOJHHMKA C TOKOM. KapTuHa JIMHMN HHAYKUWM MAarHUTHOTO MOJIA
JUTMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOI'O IMPOBOJIHUKA, KATYIIKU C TOKOM. OIbIT
Opcrena. BzanmopaeiictBrue mpoBOAHUKOB C TOKOM.

Cunia AMriepa, €€ MOIyJIb M HalpaBIICHUE.

Cuna Jlopenna, e€ MOIyJib U HampaBieHUe. [[BikeHne 3apsyKeHHOW YacTUIIBI B OJTHOPOIHOM
MarHuTHoM noJie. Pabora cuier JIopenia.

SBneHue  DIEKTPOMArHUTHOM MHAYKUMH. [lOTOK BEKTOpa MAarHUTHOM  MHAYKIIMH.
DNEeKTPOABUKYIIAs CHJIAa MHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uHaykuuu dapazes.

BuxpeBoe »snexkTpuueckoe 1ose. ONEKTPOABIIKYILAs CHJIa MHAYKIUMUM B IPOBOJHMKE,
JBUKYILIEMCSI IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOIBIIKYINAS CHJIa CAMOUHYKIIUHU.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE MoJIe.

TexHuueckue yCTpoWcTBA M MPAKTHUUECKOE MPUMEHEHUE: TOCTOSHHbIE MAarHUThI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHII, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MarHUTHOTO TOJISI.

B3anmMozeicTere 1ByX POBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKITUH.

[IpaBumo JleHna.

3aBUCUMOCTh DJEKTPOABIKYIIEH CHUIBI WHAYKIIMH OT CKOPOCTH HM3MEHEHUS MarHUTHOTO
IIOTOKA.

SIBneHne caMOMHAYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenrne MarHuTHOTO TIOJISI KATYITKH C TOKOM.

WccnepgoBanue 1ecTBUS TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 3J1€KTPOMarHUTHON MHYKIUU.

Pa3nen 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Kojaeoanus



Konebarenbnas cuctema. CBoOOAHBIE MeXaHUYeCKHe Koliebanus. ['apmonnyeckue KoiedaHus.
[Tepuon, wacrora, amrintyaa u ¢asa koiaedanuii. [[pyKnHHBINH MasTHUK. MaTeMaTHYECKUN MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanuii. [IpeBpaienrue s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

Konebarenbupiit  koHTyp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJEOaHUS B  HACATBHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY MEXaHUYECKHUMH U 3JIEKTPOMArHUTHBIMU KOJI€OaHUSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UJICATBHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaromMx KoyieOaHusX. BBIHYXIEHHbIE MEXaHHYECKHE KOJIeOaHUs.
Pe3onanc. BeinyxeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOAHNUS.

[Tepemennbiii Tok. CHHYCOMJAIBHBIA NEPEMEHHBIM TOK. MONIHOCTH MEPEMEHHOrO TOKa.
AMIUIUTYAHOE U JEHCTBYIOILIEE 3HAUEHHUE CUJIbI TOKA U HANIPSIKECHHUS.

Tpanchopmarop. IlpousBoacTBo, nepegaya U NOTPeOJIEHUE DIEKTPUUYECKONW HIHEPIUM.
DKOJIOTHYECKHE PpUCKM TpU  IPOU3BOJACTBE AJIeKTpo3Hepruu. KynbTypa ucnonb3oBaHUsS
3JIEKTPO3HEPIUH B TOBCEAHEBHOM )KU3HHU.

TexHuueckue ycTpoHCTBAa M IMPAKTUYECKOE MPUMEHEHHUE: JIEKTPUUECKHI 3BOHOK, I€HepaTop
[IEPEMEHHOT'0 TOKa, JIMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTeNbHON CUCTeMbl (IPYXKUHHBIA MM MaTeMaTHUeCKUN
MasITHHK).

HaGimrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanue cBONCTB BIHYK/IEHHBIX KOJ€OaHUM.

Habmtonenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUs.

OcmwnorpaMMbl — (3aBUCUMOCTH ~ CHUJIBI  TOKa W HAOpsDKEHUS OT  BPEMEHH) s
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3oHaHc mpu MoOCiIENOBATEIBHOM COEOUHEHMM DPE3UCTOpA, KaTyIIKM WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3JEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

HccnenoBanue 3aBUCMMOCTH NEpUOJia MalbIX KoJeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTHU U
Macchl Ipysa.

HccnenoBanne nepeMeHHOT0 TOKa B LIEMH U3 MOCIEI0BAaTEIbHO COeIMHEHHBIX KOHIEHCATOPa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHble 60IHbL

MexaHnueckue BOJHBI, yClIOBUs pacnpocTpaHeHusd. Ilepuon. CkopocTs pacnpocTpaHeHUs U
JuiiHa BOJHBL. [lomepeunsie U mpoaoabHble BOHBL. MHTepdepenuus n nudpakuns MexaHUu4eCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHUS W3Iy4EHHUS DJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTanus BektopoB E, B, V B anexTtpomaruutHoil BosiHe. CBONCTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpaXeHHEe,  MpelioMJIEHWe,  Tojspu3auus,  AUPpakius,  UHTepEpeHLHs. Cxopoctb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [[puMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIB pagroCBA3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.



TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
YIIbTPa3BYKOBas IMarHOCTHKA B TEXHUKE U MEJIULIUHE, Pajap, PaIUONPUEMHUK, TEJIEBU30P, aHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJIH.

Konebmtomnieecs Te10 Kak HICTOYHUK 3BYKa.

HaGmotenne oTpakeHus U IpeIOMIICHUS MEXaHUIECKUX BOJIH.

Habmronenue unrepdepeHunn u qudpakiui MEXaHHIECKUX BOJH.

3BYKOBOI pe30HaHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, NPEJIOMIICHUE, TOJspU3alius,
mdpakius, tHTephEpeHIIHsL.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsmonnHeitHoe pacpocTpaHeHUE CBETa B OJHOPOAHOM cpeae. JIyu
cBera. TOUeUHbIN NCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBera. [locTpoenne n300paxxeHui B MIIOCKOM 3€pKaje.

[Ipenomiienue cBera. 3aKOHBI MpeIOMIICHUSI cBeTa. AOCOIIOTHBIN MOKAa3aTeNb MPETOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi nojaHOro BHyTPEHHETO OTPaKEHMS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. LIBer.

Cobuparonie u paccenBarouiye JuH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE M ONTHYECKast
cuuia ToHKoU TuH3bL. [TocTpoeHmne n300pakeHuil B COOMpArOIINX U paccenBarIuX TuH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnoras ontuka. Uarepdepennus cBera. KorepeHTHbIE UCTOUYHUKHU. Y CIIOBHS HAOJIIOCHUS
MaKCUMyMOB ¥ MHUHUMYMOB B HHTEepP(EPEHIIMOHHOW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. Judpakuuonnas pemeérka. Y clioBue HAOIIOIEHUS TIaBHBIX MaKCUMYMOB
MpHU NAJCHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(DPAKITHOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHuyeckue yCTpoiCTBa W TpPaKTUUECKOE MPUMEHEHHE: OYKW, Iyna, ¢oToanmnapar,
MIPOCKITMOHHBIM amnmapar, MUKPOCKOI, TEJIECKON, BOJIOKOHHAs ONTHKA, MU(paKIMOHHAs peméTka,
MOJIIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOE pacipoCcTpaHeHue, OTpaXKeHHE U MpeioMiIeHrne cBeTa. OnTudeckue mprudopsI.

[TonHOe BHYTpeHHEe oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanue cBONCTB N300paxKeHH B TUH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

Habmonenue untepdepeHInm cBera.

Ha6mronenue qudpakiumuu cera.

HabGmronenue qucnepcuu cera.

[Tonyuyenue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, n1abopamoptule pabomol



N3mepenne mokazaress mpeioMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.
HaGumonenue aucrepcuu cBera.

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH
I'paHunpl MPUMEHMMOCTH KJIACCHYECKOM MeXaHWKW. [locTynaTel crHenuaibHOM Teopuu
OTHOCUTEIIHOCTH: UHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMe, TPUHIIUI OTHOCUTEIBLHOCTH
OHHIITEHHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl C YHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTHSI TTOKOSI.

Paspen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. Popmyna [lnanka cBa3u 3Hepruu (HOTOHA C €r0 YACTOTOW. DHEPrusi U HUMITYIIbC
dotoHa.

Otkpeitre U uccnenoanue gorodpdexra. Ompitel A. I'. CtoneroBa. 3akonsl poTordpdexTa.
Ypasuenue DitninteitHa st porosaddexra. «KpacuHas rpanuna» Gorodddexra.

JaBnenue cBera. Onbwithl [1. H. JIeOenena.

XnMuyeckoe IEHCTBHE CBETA.

TexHudeckue yCTpOMCTBA W TPAKTHYECKOE MpUMEHEHHE: (HOTOdIEMEHT, (HOTOIATIHK,
COJTHEeYHas Oatapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(hPeKT Ha YyCTAaHOBKE C ITUHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEITHETO poTOdPeKTa.

Cseroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. Oneitel Pezepdopaa o paccesuuto o -uactuil. [lnanerapuas Mozenb
atoMma. [loctynatsl bopa. M3nydyenne u nornomienrne GOTOHOB MPH MEPEXO/Ie aTOMa C OAHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH SHEpruu aTomMa BOJI0OpOJa.

BosHoBBIE cBoOlicTBa yacTull. Bomubl ne bpoins. KopnyckynspHO-BOJIHOBOM Tyanu3Mm.

CroHTaHHOE ¥ BBIHYXKJIEHHOE M3TyUeHHE.

TexHuueckue ycTpoilcTBA W MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIA  aHaIu3
(cnexTpockomn), J1a3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpeznenenue JIMHBI BOJIHBI Jlazepa.

Habnronenue nuHeyaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamoptovle pabomuol

HabmtoneHnue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCHEPUMEHTHI, JI0KA3bIBAIOLIUE CI0XHOCTh CTpoeHus sapa. OTKpbITHE PaJuOAKTUBHOCTH.
OmnsiTel Pesepdopna no onpeneneHno coctaBa paaiuoakTUBHOTO u3nyueHus. CBoicTBa anbga-, 6eTa-
, FTaMMa-H3J1y4eHus. BiausHue paauoakTHBHOCTH HA KUBbIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA W HelTpoHa. HyknonHas monens siapa [eiizenOepra—lBaneHko. 3apsin
sanapa. MaccoBoe uucino sapa. M3oromnst.

Anbda-pacnag. DJIEKTPOHHBIM W TO3UTPOHHBIA Oera-pacnan. [amma-usnydeHue. 3aKoH
paZAMoaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macch sapa.

S nepubie peakuuu. JleneHue u CUHTE3 A1ep.

Snepuslii peakrop. TepmosiaepHblii cunTe3. [IpobieMbl 1 EpCEeKTUBBI AIEPHON IHEPTETHKH.
DKOJIOTMYECKHE aCIIEKThI SIIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUlibl. OTKPBITHE TO3UTPOHA.

MeTop1 HAONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3auMoieiicTBus. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuuyeckue ycTpoiicTBa M IpPaKTUYECKOE IPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
SIEPHBINA PEaKkTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTYnK HOHM3HUPYIOLIUX YACTHUII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

WccnenoBanue TpekoB yacTull (110 TOTOBBIM GoTorpadusim).

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3UKHU

Oransl pa3BUTUs acTpoHOMUU. [TpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. ConHeyHas akTUBHOCTb. Mcrounnk sHeprun ConHua U 3B€34. 3BE3/bI, MX OCHOBHBIE
XapakTEepUCTUKU. JluarpamMma «CHEKTpajdbHBI KJIacC — CBETUMOCTH». 3BE3NBI  TJIABHOM
MIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) JJis 3BE3/1 IJIaBHOM MOCIEe10BATEIbHOCTH.
Buytpennee crpoenue 38€311. CoBpeMEHHbIE NTPEACTABIECHUS O TPOUCXOKIACHUU U Botonnu CostHia
1 3BE3]1. DTallbl )KU3HU 3BE3/.

Mneunsiid [Tyts — nHama [NanakTtuka. [lonoxenune u asuxenue Connna B [Nanaktuke. Tumsl
rajiakTuk. PagnoranakTuky n kBa3zapel. YEpHBIE ABIPHI B A/Ipax rajlakTHK.

Bcenennas. Paciinpenne Beenennoil. 3akon Xa66ma. Paz6eranue ranaktuk. Teopus bonbiioro
B3pbIBA. PEIIMKTOBOE U3IIydeHHE.

MacmtaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

Habmtonenuss HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHNEM KOMIBIOTEPHBIX MPUIOKEHUN JUIS
OIpeJIe/IeHUs] TOJIOKEHU HeOEeCHbIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUs
CeBepHOro nojxymapus 1 ipKue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, uraner, Maeuroro [lyru.

O0o0maroniee NnoBTOpPEeHUE

Ponb Qu3MKM M aCTPOHOMHMH B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH, COIMATbHON U 3THYECKOM
cdepax neaTeabHOCTH 4YeOBeKa, POjb U MeCTO (PU3MKUM M aCTPOHOMHHU B COBPEMEHHON HayYHOU



KapTUHE MUPA, poiib (pU3nuecKoi Teopuu B GOPMUPOBAHUU MIPEICTABICHHUM O PU3NUECKON KapTHHE
MUpa, MeCTO (U3NYECKOM KapTUHBI MHpa B OOILIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEJCTABICHUN O IPUPO/IE.

MexnpeameTHble CBSI3U

W3ydyenne kypca ¢usuku 0OazoBoro ypoBHsS B 11 Kkiacce ocymecTBisieTcs € y4ETOM
COJIEp>KaTEIIbHBIX MEXKIIPEIMETHBIX CBSI3EH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUHU, Teorpaduu u
TCXHOJIOTHUH.

Meswcnpeomemmuvie noHamusL, CBA3aHHBIE C U3YYEHUEM METOJIOB HAYYHOT'O TIO3HAHUS: SBJICHHE,
Hay4yHbI (akT, runoresa, (pusmyeckas BEIUYMHA, 3aKOH, TEOpHUs, HAONIOJECHUE, SKCIIEPUMEHT,
MOJIETTUPOBaHUE, MOIIIb, U3MEPEHHE.

Mamemamuxa: pemieHUE CUCTEMBbl YpaBHEHUHM, TPUTOHOMETPHUYECKHE (DYHKIIMU: CHUHYC,
KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIUU
Ha OCH KOOPJIMHAT, CJI0’KEHUE BEKTOPOB, TPOU3BOIHBIC JJIEMEHTAPHBIX (DYHKIUH, IPU3HAKU 0100
TPEYroJbHUKOB, OINpeIeJIeHHE MIIOMaAN UIOCKUX GUryp u o0béma Ted.

buonoeus: >nekTpuyueckue SBICHUS B KUBOW MpPUPOjE, KOieOaTeNbHbIE NBIKECHUS B KUBOUH
IIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEUCTBUE pAJUALlN HA )KUBBIE OPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTaNInYecKasi CTPYKTypa TBEPABIX Tell, MEXaHU3MbI
00pa30BaHMs KPUCTATUINYECKON PEIIETKU, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: MarHUTHBIC TONIOCAa 3EMIIHM, 3aJIe)KM MArHUTHBIX pya, (HOTOChEMKA 3eMHOM
MTOBEPXHOCTH, MPEJCKA3AHNE 3EMJIETPSCEHUH.

Texnonocusi: AVMHUU SIEKTPONEpeNay, TE€HEPATOp IMEPEMEHHOI0 TOKa, 3JIEKTPOJBUraTENb,
WHAYKIIMOHHAS Tie4b, pajap, paguonpuEéMHUK, TENeBU30p, aHTeHHa, Tenedon, CBY-neusp,
MIPOCKIIMOHHBIN arnmapar, BOJIOKOHHAs ONTHUKA, COJTHEYHAas 6arapesl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro npeamera «Du3uka» Ha ypoBHE CpeIHEero 001ero oopa3zoBanus (0a30BbIi
YPOBEHB) JOJDKHO OOECHEeUUTh JOCTHIKCHUE CIEAYIOIIUX JIMYHOCTHBIX, METAIpPEJIMETHBIX H
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3YNIbTaThl OCBOCHHUS yueOHOro mpenmera «Du3uka» TOKHBI OTpPaXKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUIUXCs PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH
MO3UIUEH TUYHOCTH, CUCTEMON IICHHOCTHBIX OPHEHTAllMd, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OIBITA W ONBITA JICATCIHLHOCTH B IMPOIECCE pPeaI3allMd OCHOBHBIX HAMPABICHUA BOCIHTATEIHLHON
NeSITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOHN TO3UIMH 00YJArOIIET0Cs KaK aKTHBHOT'O U OTBETCTBEHHOTO
YJieHa POCCHICKOTO O0IIECTBa;

NPUHATHE TPAJAUIMOHHBIX OOIIEUETOBEYECKUX TYMAHHUCTHYECKUX U JAEMOKPATHYECKHX
LICHHOCTE;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpEcax Tpa)KJTaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEILHON OpraHU3aIlHH;

YMEHHE B3aMMOJICHCTBOBATH C COIMATBHBIMA MHCTUTYTAMHU B COOTBETCTBUU C MX (PYHKIIMSIMU
Y Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOM JEATCILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHSIM POCCUHCKUX YUEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBECHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO W MPHHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSACH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITSILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIaJ[a B TOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs ICTETHKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

HMHTEPEC K Pa3InuHbIM cepaM MpoPecCHOHATHHON NESTEIBHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3MKOM W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAaHHBIK BBIOOp Oyaymiel npodeccun u
pealin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa3OBaHHMIO B 00JacTH (U3UKHA HA
MPOTSKEHUU BCEU JKU3HH;

6) 3K0JIOrHYeCKOro BOCIUTAHUS



c(OPMUPOBAHHOCTh  SKOJIOTMYECKON  KYyJIbTYpPhl, OCO3HAHUE TIJIO0AIBHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUI B OKPYKAIOLIECH Cpelie HA OCHOBE 3HAHUS LEIeH
YCTOMYHUBOTO Pa3BUTHUS YEIOBEUECTBA;

paciiipeHHe OMbITa JEeATEIbHOCTH HKOJIOTMYECKON HAMpaBICHHOCTH HAa OCHOBE MMEIOLIUXCS
3HaHW# no (usuke;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(hOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢busznuecKoil HayKu;

OCO3HAaHHE IEHHOCTU HAy4YHOU JIesTeNIbHOCTH, FOTOBHOCTH B Ipoliecce U3y4eHUs (usmku
OCYIIECTBJISITh TPOCKTHYIO U UCCIIEIOBATEIBCKYIO IEITEIbHOCTh WHIUBUIyaJIbHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHbIE YHHBePCAJIbHbIE YUeOHbIE AeiiCTBUS
Ba3oBble j1oruveckue geiicTBUA:

CaMOCTOSITENIFHO  (OPMYJIMPOBAaTh W  aKTyallM3UpOBaTh MNpodieMy, paccMarpuBarh e¢
BCECTOPOHHE;

OIIPEIEINIATH 1SN IEATSILHOCTH, 33]1aBaTh MApaMETPbl U KPUTEPUHU MX JIOCTUKCHUS;

BBISIBIIITH 3AKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3MUYECKUX SBICHUSX;

pa3pabarbIBaTh IUIaH PEUICHUs MPOOJIEMBI ¢ YIETOM aHaIM3a MMEIOIIUXCS MaTepUAIbHBIX U
HeMaTepHaJIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBBI B JIE€ATEIBHOCTb, OICHMBATH COOTBETCTBHE pE3YJIbTATOB ILEIISM,
OLIEHUBATh PHCKH MOCIIEICTBUH NESITETHLHOCTH;

KOODJMHUPOBAaTh W BBHINOJNHATH pPa0OTy B YCIOBHUAX PEATBHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAaHHOI'O B3aUMOJIECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble nccienoBaTebcKue 1elicTBUS:

BJIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHITUSIMHU B METOJaMH (PU3NIECKON HAYKH;

BJaJIeTh HaBBIKAMU YUeOHO-HMCCIIEOBATENbCKONM W IMPOEKTHOW JEsATeIbHOCTH B 00JacTé
¢u3uKn, cnocoOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOMCKY METOJIOB DPEILICHHUs 3a/1ad
(U3NIECKOTO COIepKaHUs, TPUMEHEHHIO Pa3INIHBIX METOAOB TIO3HAHUS;

BJAJIETh BUAAMHU JESATETHLHOCTH TIO TIOJYYEHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpETAInH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PAa3IMYHBIX YUEOHBIX CUTYyallUsX, B TOM YHCJE MPHU CO3/AaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH,

BBISIBIISITH IPHYNHHO-CIICICTBEHHBIE CBS3H M aKTyaTM3HUPOBATh 3a/1a4y, BEIIBUTATh TUTIOTE3Y €€
peleHwsl, HAXOAUTh apTYMEHTHI JUTsl IOKa3aTeIbCTBA CBOMX YTBEPXKICHHIA, 3a7aBaTh MapaMeTphl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATH TOJYYEHHBIC B XOJI€ PEIICHUS 3a/1a4ll Pe3yIbTaThl, KDUTHUECKU OIICHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M (HOpPMYyTHpPOBaTh COOCTBEHHBIC 33aJaud B 0Opa30BATENBHON IEATEIBHOCTH, B TOM
qucye MpHU U3y4eHUH (PU3MKH;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIIEHUBATH MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUS TI0 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACSITSIHHOCTH;



YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIECH, TIPeUlaraTb OPUTMHAJIBHBIE IIOAXOAbI U PELICHNUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHUS.

Pabora ¢ undopmanmeii:

BJAJIeTh HAaBbIKAMM IOJy4eHHMs] HH(popManMu (U3NYECKOTO COAEP)KAaHUS M3 HMCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH MIOUCK, aHAIU3, CUCTEMATU3ALMI0 M UHTEPIIPETALIUIO
nH(pOpMAaLUY Pa3IMYHBIX BUJOB U (POPM IPE/ICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTH UH(OPMAIIHH;

UCIOJIb30BaTh CPEJICTBA MH(OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOIMH B pEIIEHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OpraHM3allMOHHBIX 3aJad C COOJIIOJeHHEeM TpeOOoBaHUM
SProOHOMUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, pECYpCOCOepeKEHNUs, IPABOBBIX U ATUYECKUX HOPM,
HOPM HMH(OPMAIMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEP KaHUS B Pa3IUYHbIX opMmarax ¢ ydéToM Ha3HAUCHMS
uHbOpMallMM M LEJNEeBOM ayauTopuu, BbIOMpas ONTUMANbHYIO (OpMYy MpEICTaBICHUS U
BU3YyalIU3aI1H.

KoMMyHnKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBUA:

OCYILECTBIIAThH OOLEHHE HA YpPOKaX (PU3UKU U BO BHE-YPOUHOM JESATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMH U CMATYATh KOH(DINKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW ¥ UHIUBHIyalbHON paboThI;

BbIOMPATh TEMAaTUKy M METOAbl COBMECTHBIX JEMCTBUH C Y4€TOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH KaK/10T0 4JieHa KOJUIEKTHBA;

MIPUHUMATD LI€JTM COBMECTHOM N€ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH JE€UCTBUSA
10 €€ JOCTHIKEHHIO: COCTABIIATH IUIAH IEHCTBUMN, pPACIIPENEISTh POJIU C YIETOM MHEHMM YYaCTHUKOB,
00CyX/J1aTh pe3yJabTaThl COBMECTHOM palboThI;

OLICHMBATh KaueCTBO CBOErO BKJIAJa U KaXKIOI0 y4aCTHHMKA KOMaHIbl B OOIIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

mpeajgaraTb HOBBIE IPOEKTHI, OLIEHMBATh HJEH C MO3UIUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh O3UTUBHOE CTPATErMUYECKOE MOBEJICHNE B PA3IMUHBIX CUTYyalUsX, POSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaabHbIe yueOHbIe AeiicTBUSA
Camoopranu3anmus:
CaMOCTOSITENTFHO OCYIIECTBIISITh IMO3HABATEIBHYIO JIESTEIBHOCTE B OONACTH (GU3UKH |
aCTPOHOMMH, BBISIBJISITH TPOOJIEMBI, CTABUTh U (POPMYITHPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIPHO COCTABJIATh IUIAH pPEIICHUs pPAacyETHBIX M KayeCTBEHHBIX 3ajad, IUJIaH
BBITOJIHEHUS IPAKTUYECKON pabOThI ¢ y4ETOM MMEIOIIMXCS PECYpPCOB, COOCTBEHHBIX BO3ZMOXKHOCTEH
Y NPEINOYTEHU;
71aBaTh OIIEHKY HOBBIM CHTYAIHsIM;
pacIIMpsATh paMK1 y4eOHOT0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;
JenaTh OCO3HAHHBIM BHIOOpP, APTYMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
penieHue;



OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO APYAULUUA B 00nacTu (PU3MKU, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJLJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM;

BIIQJICTh HABBIKAMU IMO3HABATEIbHON pediiekcHr Kak OCO3HAHUS COBEPIIACMBIX NEHCTBHI U
MBICJIUTEJIbHBIX MPOIECCOB, X PE3YyIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JIEITEIbHOCTH;

MIPUHUMATH €051, TOHMUMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apr'yMEHTBI APYTUX MIPU aHATIU3€ PE3YIbTATOB JIE€ATEIIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce AOCTHKECHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAaMMBI MO (DU3HKE IS
YPOBHSI CpeaHero ooOimiero oOpa3oBaHHs y OOYYAIOMIMXCS COBEPIICHCTBYETCS 3MOLIMOHATBHBIN
MHTEJUIEKT, Ipernoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOIIETO CIIOCOOHOCTh MOHMMATH CBOE SMOIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cepbl, ObITh YBEPCHHBIM B ce0e;

CaMOpEryJIMPOBAHUS, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE TPUHUMATh OTBETCTBEHHOCTbH 32
CBOE TMOBEACHUE, CIOCOOHOCTh aJalTHPOBATHCS K SMOIIMOHATHHBIM H3MEHEHHSM M MPOSBISATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTUBAIIMH, BKIIOUAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO IEJTH U YCTIEXY, ONITHMHU3M,
WHUIIMATUBHOCTH, YMEHUE JACHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIMOCOOHOCTh TOHHMMATh OJMOILIMOHAIBHOE COCTOSIHUE JAPYTUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUU OOIICHHS], CIOCOOHOCTH K COUYBCTBHIO U COMIEPEIKUBAHUIO;

COIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JIPYTUMU
JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOH(IUKTHL.

INPEAMETHBIE PE3YJIbTATbBI

K konny obyuenuss B 10 kiacce mpeaMeTHbIE pe3ynbTaTbhl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh c(HOPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

J€MOHCTPHPOBATh Ha TMpUMeEpax poiib U MECTO (PHU3UKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4yHOM KapTHHBI MHpa, B PA3BUTHM COBPEMEHHOH TEXHHMKM W TEXHOJIOTMM, B NPaKTUYECKOU
NeATEIILHOCTH JIFOJIEH;

YUUTBHIBaTh TPAHUIIBI MPUMEHEHHS] U3YYEHHBIX (PU3MUECKHX MOJenel: MaTepuaibHas TOYKa,
MHepIalbHas CUCTeMa 0TCUETa, aOCOTIOTHO TBEPI0E TEJI0, UICaTbHBIHN ra3, MOJEIN CTPOCHHS T'a30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBINA IEKTPUUCSCKHUM 3apsi IPU PEelIeHUH (GU3UUECKUX 3a]a4;

pacrno3HaBaTh (PU3NIECKUE SBICHHS (TIPOIIECCHI) M OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KHHETUYECKOW TEOPUM CTPOEHHs BEIIECTBA U AIEKTPOJMHAMUKHU: PAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE Ta/IeHUE TeJl, ABMKEHHE 110 OKPY)KHOCTH,
uHepHus, B3auMmojeicTBue Tei, auddy3us, OpPOyHOBCKOE IBUKCHHE, CTPOCHUE KHUAKOCTEH U
TBEPABIX TeJ, U3MEHEHHEe O00bEMa TeNl MPU HarpeBaHUU (OXJAXKIEHUH), TEIJOBOE paBHOBECHE,



ucrapeHue, KOHAeHcalus, IUIaBJIeHne, KpUCTAJUTU3allHs, KUTICHHE, BIIaXXKHOCTh BO3/TyXa, MOBHIIICHNE
JIABJICHUA ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/JI€, CBSI3b MEXKAY apaMeTpaMH COCTOSIHUSA ra3a
B U30IIPOLIECCAX, SICKTPU3ALMS TEJI, B3aUMOJICHCTBHE 3aps/IOB;

OIMCHIBATh MEXAHUYECKOE JBMKEHUE, HCIIONB3Ys (PU3MUecKre BETMYUHBI: KOOPAUHATA, MYTh,
nepeMenieHe, CKOpoCcTb, YCKOPEHHe, Macca Tela, CUJIa, UMITYJIbC Tella, KUHETUYEeCKash SHeprus,
MOTEHIIMAJbHAs JHEPrus, MexaHuueckas paboTa, MeXaHHWYecKass MOIIHOCTb, MpPU OMHCAHUU
MPAaBUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIIOIB3YEMBIX BEIMYNH, UX 0003HAYCHHS U CIMHHULIBL,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE NAHHYIO (PU3NUYECKYIO BEIMYUHY C APYTUMH BETHYNHAMU;

OIMCHIBATh U3YUEHHBIE TEIIJIOBbIC CBOMCTBA TEJ U TEIIOBBIC SBJICHUS, UCHIOIb3Ys HU3HUECKUE
BEJIMYMHBI: ABJICHUE Ta3a, TEMIIepaTypa, CpeaHssl KHHETHUECKas YHEPTHsl XaOTUYECKOTO ABMXKECHUS
MOJIEKYJI, CPEIHEKBaJpaTUYHass CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPTHS,
pabora raza, K03)(HUIHEHT MOJIE3HOTO ACHCTBHS TEIUIOBOTO JBHUTATENIs; MIPH OMHMCAHUY MTPABHIBLHO
TPaKTOBaTh (YM3MUECKUN CMBICI HCIIOJIb3yEeMbIX BEIMYUH, UX 0003HAYCHMS] U €IUHHIIbI, HAXOIAUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYHUHY C JPYTHUMH BETUYHHAM;

OIMCHIBATh HM3yYCHHBIC JJIEKTPUYECKHE CBOWCTBA BEIIECTBA W DIICKTPUUYECKHE SBICHHS
(mporecchbl), HUCMONb3ysl (PU3HUECKUE BEJIWYMHBL DJIEKTPUUECKUN 3apsijl, 3JIEKTPUUECKOE II0JIE,
HANPsKEHHOCTD MOJIS, MOTEHIMAN, PA3HOCTh MOTEHINAIOB; MPHU OMMCAHUHM MPAaBHIBHO TPAKTOBATh
(bu3MYECKUN CMBICI HCIIONb3yEeMbIX BEIMYUH, UX 0003HAUYEHHUS M €IMHUIIBI, YKA3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMMHU BEIINYHHAMU;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl M SBJICHUS, HCIONB3ysd (PHU3MUECKHe 3aKOHBI H
MPUHIMIBL: 3aKOH BceMupHoro tsarotenus, |, Il u Il 3akonsl HploToHa, 3akoH coxpaHeHUs
MEXaHUYECKOM SHEepruM, 3aKOH COXPAHEHUS HMMITYJIbCa, MPUHLUI CYNEPHO3ULUU CHUJI, MPUHLUI
pPaBHONPABUsI HMHEPIHAIBHBIX CHCTEM OTCUETa, MOJEKYISIPHO-KHHETHUECKYI0O TEOPHIO CTPOCHHUS
BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPEIHEH KHHETUYECKOW YHEPTHU TETIIIOBOTO JBMKEHUS MOJIEKYII C
a0COIOTHON TeMIlepaTypoi, MepBbIi 3aKOH TEPMOAMHAMHUKHU, 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsiza, 3akoH KynoHa, mpu 3ToM pa3ianyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIpaXEHHUE U YCIIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIUIBI JACHCTBUS MAIlWH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pas3nuyarh yciaoBUs UX O€30MaCHOTO MCIIOJIb30BaHMs B TOBCEAHEBHOM KU3HH,

BBIMOJIHATE JKCIIEPUMEHTHl MO HCCIEAOBAaHUIO (PU3MUECKUX SBJICHUH M IPOLECCOB C
WCTIOJIH30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPEHHIA, TTPH STOM (HOPMYIHPOBATH MPOOIIEeMy/3a1aqy 1
TUTIOTE3y Y4YEOHOTO JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEIJIOKEHHOTO O0OpyIOBaHMS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOJBI;

OCYILECTBIATH MPSIMbIE U KOCBEHHbIE M3MEPEHUs (U3NUYECKUX BEITUYMH, IIPU ITOM BBIOMPAThH
ONTUMAITBHBIA CIOCO0 WM3MEPEeHHsT W HWCIOJh30BATh M3BECTHBIE METOJBl OIICHKH ITOTPEITHOCTEH
N3MEPEHMU;

UCCIIEIOBaTh 3aBUCHMOCTH MEXAYy (U3UYECKUMHU BEIWYMHAMHU C UCIIOJIb30BAHUEM MPSIMBIX
U3MEpEeHUH, MpH HTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHUPOBATh pe3yJbTaThl MOJYyYEHHOM
3aBHCUMOCTH (DU3NYECKHUX BEJWYHMH B BUJE TAOMHUIl ¥ TpaduKOB, JAeNaTh BBIBOJABI 0 pe3yibTaTaM
UCCIIEIOBAHMUS;

co0oaTh MpaBuiia 0€30MacHOro TpyAa MPHU MPOBEACHUH HUCCIICAOBAaHUHI B paMKax y4eOHOTO
HKCIEPUMEHTa, Yy4eOHO-HUCCIIEAOBATENLCKOM M MPOEKTHOW MESATETbHOCTH C HCHOJIb30BAHUEM
W3MEPHUTEIIBHBIX YCTPOUCTB M JIAOOPATOPHOTO 00OPYI0BAHMS;



pemaTh pacy€THbIE 3a/la4i C SIBHO 3aJjaHHOM (pu3nuyecKol MOJEINbIO, UCIOJb3Ys (pU3nuecKue
3aKOHBI M IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a]1a4ui BBIOMPATh (PU3NYECKYIO MOJIENb, BBIICIAThH
¢usnveckue BeNMWYMHBI U (OPMYJBI, HEOOXOAMMBIE Ui €€ pEIIeHHs, MPOBOJIUTH PACUEThl H
OLIEHUBATh PEATLHOCTH MOTYYECHHOTO 3HAUCHHS (PU3MUECKON BEINYHHBI,

pelars KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEINPOTUBOPEUYMBYIO LIENIOYKY
paccyXIeHUI ¢ OOPO Ha N3YyYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMUSI,;

WCIOJIb30BATH MTPH PEIICHUH YIeOHBIX 33124 COBPEMEHHBIE HH()OPMAIIHOHHBIE TEXHOIOTHH JIJIs
MOUCKA, CTPYKTYPUPOBAHHS, MHTEPIPETALMU M MPEJCTABICHUS Y4eOHOH M HAyYHO-TIONMYJISIPHON
uHpOpMalUY, NOJYYEHHON M3 Pa3IMYHbIX MCTOYHHMKOB, KPUTHUECKU aHAIU3UPOBATh IOIY4aeMYIo
nHpopMaIuo;

MPUBOANTH TIPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(PH3HKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B IOBCEAHEBHOM JKU3HU I oOecreueHHs
0e30macHOCTH NpH OOpaIleHUU ¢ MpUOOpaMM M TEXHUUYECKHUMM YCTPOMCTBAMH, /ISl COXPaHEHMS
3J10pOBbS U COOIOACHNS HOPM DKOJIOTUUYECKOT0 MOBEJCHUS B OKPYKaIOLIEH Cpeie;

paboTaTe B TPYIIE C BHIIOJHEHHUEM PA3IMUHBIX COLHMAIBHBIX POJEH, TUIAHUPOBAThH padoTy
IPYIIIIBL, PAllMOHATIBHO paclpelesiaTh 00A3aHHOCTU U IUTAHUPOBATh AEATEIbHOCTh B HECTAHIAPTHBIX
CUTyalusX, aJEKBaTHO OLICHMBATb BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIpYyNIbl B PpELICHUE
paccMaTpuBaeMoi POOJIEMBI.

K kxonny obOyuenuss B 11 kiacce mpeaMeTHbIE pe3yNbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

JI€MOHCTPHPOBATh Ha IMpUMeEpax pojib U MECTO (UMK B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHbI MHpa, B Pa3BUTHUM COBPEMEHHOW TEXHMKM M TEXHOJOTHHM, B MPAKTUYECKOMN
NEeSITeIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTHUHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJENEH: TOUYEUHBIH
NEKTPUYECKUH 3apsifl, Jy4 CBETA, TOUECUHBIM MCTOYHUK CBETA, SJEpHAs MOJEIb aTOMa, HYKJIOHHAas
MO/I€TIb aTOMHOTO si/ipa NP PeLIeHUH PU3NUYECKHUX 33/]a4;

pacro3HaBaTh (U3MYECKUE SBIEHUSA (MPOILECChl) M OOBSACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJAMHAMUKNA M KBAHTOBOW (DU3MKHU: HIIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MATHUTHOE JIEMCTBUS TOKA, B3aUMOJICICTBUE MAarHUTOB, 3JIEKTPOMarHUTHasl NHIAYKIINS,
JefiCTBHE MAarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM M JBMXKYIIMICS 3apsii, 3JE€KTPOMAarHUTHbBIE
KojeOaHuss W BOJHBI, NPSIMOJIMHEMHOE pACIpPOCTpaHEHHE CBETa, OTPaXKEHHE, TIPEIOMIICHUE,
uHTephepeHIys, TuppaKkuys U MOJIIpU3alMs CBETa, JUCIEpCus cBeTa, POTOIIEKTpUIecKuil ekt
(poToaddexr), cBeTOBOE aBIE€HHE, BO3HUKHOBEHHE JIMHEHUYATOro CIEKTpa aroMa BOJAOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIM0aKTUBHOCTD;

ONMCHIBATh M3Y4YCHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MarHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TMPOBOJMMOCTh DPA3JIUYHBIX CpeA) U DIEKTPOMArHUTHBIE SBICHHS (IIPOIECCHI),
UCMOJB3Ys (PU3HUECKUE BEIUYMHBI: AIEKTPHUECKHUI 3apsil, CUJIa TOKA, HIIEKTPUYECKOe HAIPsHKEHHUE,
ANEKTPUYECKOE COMPOTHUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JEKTPOABIKYILas cuia, padoTa TOKa,
MHIYKIWsS MarHMTHOTO IOis, cuia Awmnepa, cuna JlopeHna, MHAYKTHBHOCTh KaTyIIKH, SHEPrus
AJIEKTPUYECKOTO M MAarHUTHOTO TOJIeH, MepHoa M 4acToTa KojeOaHWi B KoyieOaTeIbHOM KOHTYpE,
3apsii M CUJla TOKa B IIPOIECCe TapMOHUYECKUX JJIEKTPOMArHUTHBIX KojeOaHWi, (OKycHOE
paccTosiHAE M ONTUYECKas CHUJIa JMH3bI, IPY ONHUCAHUM MPABUIIBHO TPAKTOBATh (PU3MUYECKUH CMBICI



UCIOJIb3YEMbIX BEJIMUMH, UX 0003HAUCHUSI U €AUHMILIbI, YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOLIUE JAHHYIO
(GU3NYECKyI0 BEJIMUUHY C IPYTMMHU BEJIMYMHAMU;

OIMCHIBATh M3YYECHHBIC KBAHTOBBIC SIBIICHUS U MPOLIECCHI, UCIOIb3YS (PU3NUECKUE BETUUNHBI:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPrUs M UMITYJIbC (pOTOHA,
NepuoJl MOJypaclana, SHEprus CBA3M AaTOMHBIX SA€p, NPH ONUCAHUU NPABUIIBHO TPAaKTOBATh
¢u3nyeckuil CMbICT UCIOJIBb3YEMBbIX BEJIWYMH, UX OOO3HAYEHMs M €AMHUIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIUYMHY C OPYTMMH BEIWYMHAMH, BBIYHCISATH 3HAUCHHE
(U3HYECKON BETUINHBL;

aHAJM3UPOBaTh (PU3MUECKUE TMPOLECCHl U SBJICHUS, MCIOJb3Ys (PU3MUECKUE 3aKOHBI U
OPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEA0BATENLHOIO U MapajIeIbHOTO COSTUHEHUs MTPOBOIHUKOB,
3akoH  JDxoyns—JleHna, 3aKkoH  9JEKTPOMAarHUTHOM  MHIYKIMM, 3aKOH HIPSIMOJIMHEMHOIO
pacnpoCcTpaHEHHUs! CBETA, 3aKOHbl OTPAaXXCHHUSI CBETA, 3aKOHbI IPEJOMJICHUS CBETa, YpaBHEHUE
OnHiTeiiHa 11 poTtodddexra, 3aKOH COXpPAHEHUS] FHEPTUHU, 3aKOH COXPAHEHUS] UMIIYNIbCA, 3aKOH
COXPaHEHHMs JIEKTPUUECKOT0 3apsi/ia, 3aKOH COXPAaHEHMs MacCOBOI0 4Kcia, MOCTynaTel bopa, 3akoH
pPaIMOAaKTHBHOTO pachaga, OpU ATOM pa3inyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BhIPAXKEHHUE U YCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OIIpeIeNIATh HalpaBIeHUE BEKTOPAa MHAYKIMM MAarHUTHOTO MOJIS MPOBOJAHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHua;

CTPOMUTH U OIMUCHIBATh N300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINIOJIHATh JKCHEPUMEHTHl 110 UCCIEJOBAHUIO (PU3NYECKUX SBJICHUH U TIPOLECCOB C
MCIOJIb30BAHUEM MPSAMBIX M KOCBEHHBIX M3MEPEHUIA: ITpHU 3TOM (hopMyaupoBaTh npodiieMy/3anady u
TUIOTE3y Y4eOHOro OHKCIEepUMEHTa, CcOOMpaTh YCTAaHOBKY W3 IMpPEJUI0KEHHOro 000pyq0BaHUS,
MIPOBOAUTH OMBIT U POPMYIUPOBATEH BHIBOIBI;

OCYILIECTBIISATh MPSAMbIE U KOCBEHHbIE U3MEpeHUsl (U3NUECKUX BEIMYUH, IIPU 3TOM BBIOUPATH
ONTUMANIbHBIA CHOCO0 M3MEPEHHs W HCHOJIb30BATH H3BECTHBIE METOJbl OLICHKHM IOTPEIIHOCTEH
U3MEPEHMUI;

HCCIIEIOBATh 3aBUCUMOCTU (PM3NYECKUX BEJTMYMH C UCTIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN: TIpU
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATH pE3yJIbTATHI TOJIYUEHHOMN 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOJIUI U TpaUKOB, AeIaTh BEIBOBI M0 pe3yJbTaTaM UCCIIEI0BaHMS;

co0o1aTh MpaBuiia 0€30MMacHOro Tpy/a MpH MPOBEACHUHU UCCIIEAOBAaHHUM B paMKax yuyeOHOTro
AKCIIEPUMEHTa, Y4e€OHO-HCCIIEeIOBATEIbCKOM U TMPOEKTHOW JIEATENBHOCTH C HCIOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;

pemaTh pacu€THbIE 3aJlaui C SIBHO 33J]aHHOM (pu3nyeckoi MOJENbI0, UCTIONb3Ys (pU3nUecKue
3aKOHBI M IPUHIIHUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4i BBIOMPATh (PU3NYECKYIO MOJIENb, BBIJCIATh
¢usnueckre BeIMYMHBI U (QOpMyJbl, HEOOXOAUMBbIE g €€ pelleHUs, MPOBOJUTH PAacu€Thl U
OLIEHHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HaYeHUsI (PU3NUECKON BEIHUNHBI,

pelmars KayeCTBEHHBIE 3aJauyd: BBICTPAWBaTh JIOTMYECKH HEMPOTUBOPEUMBYIO LIETIOYKY
paccyxJIeHU ¢ OOpoii Ha N3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

MCIIOJIb30BAaTh MPU PEIICHUH YUeOHBIX 33]1a4 COBPEMEHHbIE NH()OPMAIIMOHHBIE TEXHOJIOTUH IS
MIOMUCKA, CTPYKTYpUPOBAHMsI, MHTEPIPETALUU U HPEICTaBICHUS y4eOHOM M HAaydHO-NOMYJISIPHON
uHpOpMaLUY, TOTYYCHHON U3 Pa3lWYHBIX MUCTOYHHKOB, KPUTHUECKU AHATM3HPOBATH IMOJIY4aEMYIO
uH(pOpMaIINIO;

OOBSICHATh NMPUHIUINBI ACHCTBUS MAallUH, NPUOOPOB M TEXHMUYECKUX YCTPOMCTB, pa3iavyaTh
YCIIOBHSI X O€30M1aCHOI0 MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;



MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BATh TEOPETUYECKHUE 3HAHUS MO (PU3HMKE B MOBCEAHEBHOM JKU3HU I 00eCHeUeHHs
0€30macHOCTH MpH OOpPAIIEHUU ¢ MpUOOpaMH M TEXHHUYECKUMH YCTPOMCTBAMH, JJISI COXPAaHEHHS
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUUYECKOTO MOBEJCHHS B OKPY>KaIOIIEH cpefie;

paboTaTh B TpyIIE C BHINOJHEHUEM PA3JIMYHBIX COLHUAIbHBIX pOJIEH, MIAHUPOBATH PaboOTy
TPYIIIBI, PAIIMOHATIFHO PaclpeieNiaTh 00A3aHHOCTU U IUIAHUPOBATH JAEATEILHOCTh B HECTAHIAPTHBIX
CUTyalusiX, aJeKBaTHO OLICHMBATb BKJAJ KaXKIOINO M3 YYaCTHUKOB TIpPYIIbl B pELICHUE
paccMaTpuBaeMoii MpoOIeMBbl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 brbmmorexa LIOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
1.2 Bxoanas nmpoepoyHas paboTa 1 1
Hroro mo pazneny 3
Paznea 2. MEXAHUKA
bu6mmoteka IIOK
2.1 K
AHeMatiia > https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 htI/tIp::I;I/;T.eeI;aS(])f).ru 17541072
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72



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

bubnunoreka LIOK

2 1
3 OcHOBbI TepMOZHHAMHKH 0 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHUS BEIIECTBA. bub6nmoreka [IOK
3.3 5
da3oBbIe EPEXOIbI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubnunoreka LIOK
41 1
DCKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIHM 251eKTpUYECKUi TOK. TOKH B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
4.3 HroroBas mpomexxyTouHasi aTTecTanus 1
Wroro mo paszneny 23
PeszepBHOe Bpemst 0
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KIIACC

KosnuuyectBo 4yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM nu(ppoBbIe
Ne n/n P Kontpoabnbsie IlpakTuueckue (wicbp )
NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
MarnuTtHOe nojue. I1eKTPOMArHUTHAS bubnnorexa [JOK
11 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
1.2 Bxoanas mpoepouHas paboTa 1 1
Hroro no pazneny 12
Paznea 2. KOJIEBAHUSA U1 BOJIHbI
21 MexaHu4yecKkue U 3J1€KTPOMArHUTHbIE 9 1 bubmuoteka [IOK
' KosIeOaHus https://m.edso0.ru/7f41c97c
29 MexaHu4yecKHe U 3J1€KTPOMArHUTHBIE 5 1 bubmuoteka [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bubmmoreka IIOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

OcHOBEI crenuanabHON TCOpHUU
OTHOCHUTCIBHOCTHU

3.1

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®U3UKA

4

1

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



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

4.1 DIeMeHThI KBAHTOBOU OITHKU 6 bubmmorexa [IOK
' https://m.edsoo.ru/7f41c97c
bu6nmorexa [IOK
4.2 Crpoerne aroma 4 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
4.3 ATOMHOE 57pO 5 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1

DneMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7

Hroro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

bubmuoreka [{OK
https://m.edsoo.ru/7f41c97c

bu6mmoteka IIOK
A1 4
° Obobmaiomee morToperiie https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmuecTBo yacos DJIeKTpoHHbIe U pPOBbIE
n/_n Tema ypoxa Beero Kontponbubie IIpakTnueckue 00pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 ®duszuka — Hayka o npupoje. Hayunsie 1 bubnnorexa [HJOK
METO/IbI TIO3HAHHS OKPYKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo (hu3uku B popMUpOBAHUT
2 COBPEMEHHOM i)aquoﬁ K(szT)HHIi MHpA, B 1 Bubmiorexa LIOK
. . https://m.edsoo.ru/ff0c33e6
MIPAKTUIECKON JCSITSILHOCTH JTFOACH
3 Bxoanas nmpoBepouHas pabota 1 1
e I
’ https://m.edsoo.ru/ff0c3508
CKOpOCTh, YCKOPEHHE
5 PaBHOyCcKOpEeHHOE PSIMOJIMHEIHOE 1 bubnnoreka [JOK
JBVKECHHE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe nageHue. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOTHOTO TTaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe asuxenue. JBrmxkeHune 1 bubmuorexa [JOK
MaTepHaTbHONU TOUYKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[MpunaIMT oTHOCHTENBHOCTH [ aymes. ) BuGmiorexa [IOK
8 NuepunaneHbie cuctemsl oTcuera. [IepBbiit 1

3akoH HproToHa

https://m.edsoo.ru/ffOc3be8



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

Macca tena. Cuia. IlpuHnun cynepno3unuu

bubmuorexa [JOK

o cir. Bropoit Saron Hrlotora Ay https://m.edsoo.ru/ff0c3be8
MaTepHaTbHONU TOYKH
10 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE bubamorexa IOK
https://m.edso0.ru/ff0c3620
1 Tpetuii 3akon HproTOHA [ MaTepraibHbIX bubnuorexa [JOK
TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroteHus. Cuia bubnuorexa [JOK
12
TspkecTH. [lepBasi KocMUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
13 Cuna ynpyrocti. 3axott Iyia. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduument tpenus. Cuia
14 COHpOTEIBJ‘IeHI/ISI H;II)/Iq)HBLII/I)KeHI/II/IID Tena B bubmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KHUJKOCTHU WU Ta3e
[ToctynarenbHoe U BpalareabHOE ABHKEHHE
15 a0COJIOTHO TBEPOTO Tesla. MOMEHT CHIIBI. bubnuotexa [JOK
[Tne4o cuibl. Y CIoBUs paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc maTepuaibHONM TOYKHU, CUCTEMBI
16 MaTepUaIbHbIX TOYEK. IMImynbc cuibl. 3aKOH bubnnoreka [JOK
COXpaHEHHsI UMITyJibca. PeakTnBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ota u moutHOCTH CIin'H)I. Kunermueckast BuGmiorexa [IOK
17 sHeprus marepuanbHOi Touku. Teopema 00

N3MEHEHUN KMHETHYECKON OHEPIrun

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

18

[TorenumaneHas sHeprus. [loreHunanpHas
SHEPrus yrnpyro n1eopMUpOBaAHHOMN
npyxuHbl. lloTeHmanbpHas 3ueprus rena
BOJIN3H IOBEPXHOCTHU 3eMIIU

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

19

HOTGHI_[I/IaJ'IBHLIe 1 HCIIOTCHIIMAJIBHBIC CHUJIBI.
CBs3b pa6OTbI HCIIOTCHIIMAJIBbHBIX CUJI C
H3MCHEHHEM MEXaHNYECKOM OHECPTIUU
CHCTEMEI TeJI. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOH QHCPIUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

20

Jlaboparopuas padota «lcciienoBanue CBSI3U

paboTHI CHITBI C U3BMEHEHHEM MEXaHHUECKON
SHEPIHUHU TeJla Ha IPUMEPE PACTSHKEHUS
PE3UHOBOTO KI'yTa»

21

22

23

KOHTpOJ’ILHaﬂ pa60Ta 1o Teme «KuHemaTtuka.

JuHamuka. 3aKOHbI COXpaHEHHUS B
MEXaHHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KHUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. uddysus

XapakTep ABMKEHUS U B3aUMOJIECUCTBUS
YyacTull BeuecTsa. Moienu CTpoeHus ra3os,
YKUAJIKOCTEN U TBEPIBIX TEIl

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0c4dc?2

24

Macca monekyn. KoauyecTBo BemecTsa.
[TocTostHHast ABoraapo

25

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus



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

WUneansusiii raz 8 MKT. OcHoBHOE

bubmuorexa [JOK

26 ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
27 KHUHETHYECKOM BHepr/II/IyII[)BI/I)KCHI/IHpMOJfCIfy.H. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c511e
VYpasHenue Meneneena-Kianelpona
28 3akoH JlanmbToHa. ['a30BbIC 3aKOHBI
Jlaboparopuas padota «Vccienopanue
29 3aBHCUMOCTH MEX/y IapaMeTpaMu
COCTOSIHHSI Pa3pEKEHHOTO ra3ay
30 H3omnporiecchl B UA€aIbHOM T'a3e U UX bu6mmoreka [IOK
rpaduyecKkoe npe/ICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
31 CHUCTEMBI M CIOCOOBI €€ N3MEHCHUS. bubmuorexa [JOK
KomuuecTBo TemnoTs! 1 padoTta. BHyTpeHHss https://m.edsoo0.ru/ff0c5952
SHEPTHsi OJHOATOMHOTO UJI€aJbHOT'O Ta3a
32 Bunsl Tennonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIIOEMKOCTH BEIIECTBA.
33 KgnnquTBo TETJIOTHI TIPH TIeI;nonepenaqe. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MpoIecc
34 IlepBbIil 3aKOH TEPMOAMHAMUKU U €TI0 bubnuoreka [IOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs mpo1ieccoB B mpHUpoIe. bubnmoreka [JOK
35 .
Bropoii 3ak0H TepMOAMHAMUKHI https://m.edsoo.ru/ff0c6230
36 [Tpunmun nevicteus u KT/ TenmoBoi bu6mmorexa [IOK

MalllMHbI

https://m.edsoo.ru/ff0c600a



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

37

Huxn Kapuo u ero KIT{

38 DKOJIOTHYECKHUE TIPOOIEMBI TEIII0IHEPTCTHKN
39 O6o06matomuii ypok «MomekysipHast bubnmoreka [JOK
¢buznka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme
40 «Monpelcynﬁpﬂzﬁ ¢uzuka. OCHOBBI Bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
41 [TapooGpa3oBanue U KOHICHCAIIHS. bu6mmoreka [IOK
Vcnapenre u KUIeHue https://m.edsoo.ru/ff0c63b6
42 AOCOJIIOTHAsI U OTHOCUTEIbHAS BJIAXKHOCTh bu6mmoreka [IOK
BO3yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
43 amMopQHbIe Tena. AHU30TPOIHS CBOWCTB bubnuorexa [JOK
KpucTayuioB. XKukue KprucTaibl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
44 [TnaBnenue u kpucraum3anus. Y aenbHas bu6mmoreka [IOK
Teruiora riasieHus. Cyonumanus https://m.edsoo.ru/ff0c6708
45 VYpaBHeHHe TEI0BOro 6anaHca bubmorexa IOK
https://m.edsoo.ru/ff0c6820
46 DnekTpu3anus Tei. DISKTPUIECKUi 3apsi. bubnuoteka [JOK
JIBa BHIa SIEKTPUUIECCKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHUKY, TUINEKTPUKH U
47 H(I))J'Iyl'III)IOBOJIHIfKI/I. 3aK(I'_))H COXpaHEHUs Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
48 Bsaumonericteue 3apsinoB. 3akoH Kynona. bubnuorexa [IOK

ToueuHslil dJIEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIA.

bubmuorexa [JOK

49 HpI/I}iI_[I/IH CYNEpHOSHIH SIEKTPHHECKHX https://m.edsoo.ru/ff0c6df2
noJieit. JInHuu HanpsHKEHHOCTH
50 PaboTa cuit 31eKTpoCcTaTHuecKoro moJsl. bubmuorexa [JOK
[Torenmuan. Pa3HOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U TUANEKTPUKH B
51 3J1I;KTpI([)CTaTquI([:K0M nonIe. Bubmmorexa LIOK
https://m.edsoo.ru/ff0c7018
JlysnexTpudeckas IPOHUIIAEMOCTh
" bubnuorexa [JOK
52 dueTpoémkocts. Konzercarop https://m.edsoo.ru/ff0c7126
53 DneKTPOEMKOCTD IIJIOCKOT0 KOHIEHCATOpa. bubnuorexa [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
54 JlaGoparopnas pabdota "N3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
[TpuHIMTT NEWCTBUS U IPUMEHEHUE
55 KOHJIEHCATOPOB, KOMMMPOBAILHOTO amnmnapara,
CTpYHHOTO IpUHTEpA. DIIEKTpocTaTUIecKas
3amuTa. 3a3eMJICHHE IEKTPOpUOOpoB
DNeKTpUUECKU TOK, YCIIOBUS €r0
cymectBoBanus. [locrossuuabii Tok. Cuia
5 toka. Hanpspkenue. ConporuBieHue. 3akoH
Owma s yyacTka 1enu
[TocnenoBarensHOE, MapaIeIbHOE,
57 CMEMIaHHOE COEMHEHNE TPOBOJHUKOB. bu6mmorexa [IOK

JlabopaTtopHas pabota «3ydeHue
CMEIIaHHOTO COCTMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ffO0c74f0



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

58

59

60

61

PaboTa 1 MOITHOCTH 3IEKTPHUUECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

3akon OMa 115 MOJTHOM (3aMKHYTOM )

BHGKTquCCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHUC.

Jlaboparopuas padota «M3mepenue DJ1C
HCTOYHHKA TOKA U €0 BHYTPCHHETO
COIMPOTUBJICHUA»

DneKTpOHHAs! TPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh COTPOTUBIICHUS
METAJJIOB OT TEMITEPATyPBI.
CBepXIpOBOIMMOCTh

OneKTpuuecKuid TOK B BakyyMme. CBoMCTBa
JIEKTPOHHBIX ITyYKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

62

[TonynpoBoiHUKH, UX COOCTBEHHAs U
IIpUMecHas poBoguMocTs. CBolicTBa p—N-
nepexoza. [loaynpoBogHIUKOBBIE TPHOOPEI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

63

DNeKTpUUECKUH TOK B pacTBOpPax U
pacruiaBax >JIeKTPOJIHUTOB.
DNeKTPOIUTHIECKAs TUCCOINALIHS.
OneKTponaun3

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

64

65

DNEeKTPpUYECKHUI TOK B razax.
CamMoCTOSTENbHBIA U HECAMOCTOSI TEbHBIN
paszpsa. Monnus. [1nazma

KonrtponsHas pabora no Teme
«Qunekrpocratuka. [TocTosHHBIM
JNEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX
cpenax»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a

DneKkTpudecKue mpudopsl U yCTPOMCTBA U UX

66 npakTuyeckoe npumenenue. [Ipasuna 1 bubmorexa LIOK
X HHH 6e30MACHOCTH https://m.edsoo.ru/ff0c86fc
67 HroroBas mpoMexyTouHasi aTTeCTaIUs 1
68 PeszepBHbIi ypok. O600aroNuii ypox mo 1 bubmuorexa [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe U (pPOBbIE

-:;—’H Tema ypoka Beero Konrpoabnsie IIpakruueckne  00pa3oBaTe/ibHbIe
padoThI padoThI pecypcbl

ITocTossHHBIC MATrHUTHI U UX

1 B3auMo/ieiicTBue. MaruutHoe nosie. Bektop 1 bu6nmorexa LIOK
MarHUTHON MHAYKIMH. JINHUN MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTHOE 10JI€ IIPOBOJIHHUKA C TOKOM.

2 OmnbIT DpcTena. BS:HMoieﬁCTBHe 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

3 Bxopmnas nmpoBepouHas pabora 1 1

4 JlaGopatopHas pabora «3yueHue 1 1 bubmuoteka [IOK
MarHUTHOTO TIOJISl KATYIIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISl HA TIPOBOJIHUK C

5 tokoMm. Cuna Amnepa. JlabopatopHas pabora 1 1 bubnnorexa [JOK
«MccneqoBanue neicTBUA HOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM»

elCTBHE MarHUTHOTO TTOJISI HAa
6 L[I[Buxcymylom 3apshKeHHYIo yactuily. Cuiia 1 bubmoreia LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenmna. Pabora cunsl Jlopenia
DJeKTpoMarHuTHas MHIyKnus. [ToTok

7 BEKTOpa MarHuTHOM nHAyKuu. IJ1C 1

MHAYKIMU. 3aKOH JIEKTPOMArHUTHON
unaykun Papazaes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

11

JlabopaTtopHast pabora «Hcciaenoanue
SABJICHUSA 3HeKTp0MaI‘HHTHOﬁ HUHIAYKOUH

NHIyKTUBHOCTD. SIBICHHE CAMOUHTYKIIUH.
OJIC caMOMHAYKIIUHA. DHEPTUSI MAarHUTHOTO
MOJISI KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
oJjie

TexHuueckue YCTpOﬁCTBa H UX IPUMCHCHUC!
IOCTOAHHBIC MAIrHUTHI, 3JICKTPOMAIrHUTHI,
QJICKTPOABUT'ATCIIb, YCKOPHUTCIIN
SJICMCHTAPHBIX YaCTUL[, MHAYKIIHUOHHAA IICYb

O6o6maromuii ypok «MaraiuTHoe mnosie.
DNEeKTPOMarHUTHAST MHIYKIIHS

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

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

12

KonTpoapHas padota o teme «MarHuTHoe
noJie. DJIEKTPOMarHuTHasI WHITYKITUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

13

14

15

CB00OOIHBIE MEXaHUYECKHE KOJICOaHH.
lapmonmndeckue konebanus. Y paBHEHUE
rapMoHHuecKkux konebanuit. [IpeBpamenue
SHEPTUU

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MAJIBIX KoJeOaHu
rpy3a Ha HUTH OT JJIUHBI HUTH U MaCChI
rpy3a»

Koneb6arensublit kouTyp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHHs B UACATHHOM
K0JIeOaTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY
MEXaHUYIECKUMH H AIIEKTPOMArHUTHBIMH
KOJIEOaHUAMU

bubmmoteka IIOK
https://m.edsoo.ru/ff0caf06

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

®opmyna ToMcoHa. 3aKOH COXpaHEHHS

16 SHEPrUH B HJICATHHOM KOJIEOATEILHOM bubmmorexa LIOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[TpencraBienue o 3aTyXaroMMX KOJIeOaHUIX.

17 BriHyX1eHHBIE MEXaHUYECKHE KOIeOaHUs. Bu6muoteka [JOK
Pe3onanc. BeinyxIeHHBIC https://m.edsoo.ru/ff0cbb86
AIIEKTPOMArHUTHBIE KOJIEOaHHS
IlepemennsbIit Tok. CHHYCOMIATIbHBIN

18 MEePEeMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO bubnnorexa [JOK
TOKa. AMIUTUTY/IHOE M JICUCTBYIOIIIEE https://m.edsoo.ru/ff0cbd34
3HAYCHHE CHJIBI TOKA U HAIIPSDKEHHS

19 Tpanchopmarop. [IpousBoacTso, nepenava u
noTpebiieHne NEKTPUUECKON YHEPTHH
Y CTpoiCTBO ¥ IPAaKTUYECKOE TPUMEHEHHUE

20 3JIeIprquCKor0p3BOHKa reHepzTopa bubmorexa LIOK

> https://m.edsoo.ru/ff0cc324
NEPEMEHHOT0 TOKa, TMHUHN dJIeKTporepeiad
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

21 ANIeKTpodHEepTruu. KynbTypa HCroib30BaHMs
AIIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HH
MexaHnueckre BOJHBI, YCIOBUS

99 pacnpoctpanenus. [lepuon. Ckopocthb bubmmnoreka HOK
pacnpoCcTpaHeHHsI U JJTHHA BOJTHBIL. https://m.edsoo.ru/ffOcca54
[Torrepeynple 1 IPOTOIEHBIC BOTHBI

93 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubnmnoreka [JOK
Bricora Tona. Tem0Op 3ByKa https://m.edsoo.ru/ff0cccOc

24 DNIeKTpOMarHUTHBIE BOJIHBI, X CBOMCTBA U bubnuotexa [JOK

CKOPOCTh. IIkama OJICKTPOMATrHUTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

HpI/IHHI/IHbI pPaaroCBA3U U TCICBUACHU.

25
Passutue cpeacrs cBsa3u. Paguonokanus
bu6nmoreka [IOK
26 K 0 Koneb
OHTpoJIbHAs paboTa «KoseOaHus U BOJIHBD» htts://m.eds0o.ru/f0cc6f8
H o
27 omtopooficpese. Tosemminerosane Eumorera LIOK
AHOpOA oS- https://m.edsoo.ru/ff0cd350
ceera. JIyu ceera
O .3
28 caera Hocrpocae soSpaerin mrocov Bumonesa LIOK
+100TP P https://m.edsoo.ru/ff0cd4e0
3epkaie
IT T
29 ompmxcre. Mpeemsmnii yron nomoro bumaorexa LIOK
P - pea yr https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaXKCHUS
JlaGopatopHas pabora «3mepenue bubmuoreka [IOK
30
TIOKa3aTelsl MPEJTOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JI L 0 i .
3 Copuyaa tomor e, Vaemene Bumonesa LIOK
P ' https://m.edsoo.ru/ffOcddle
JIMH3bI
32 JlabopaTtopHast pabota «HMcciaenoBanue
CBOMCTB M300pa)KEHUH B JINH3AX»
Hucnepcus ceera. Cl0oXHBIH cocTaB 6e10ro
33 cgera. [[Ber. JlabopaTopHas paboTa
«Habmonenne tucnepcun cBeTay
34 WnTepdepennus ceera. udpakuus cera. bubmuorexa [IOK

JudpakumonHas pemeérka

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubnunoreka LIOK

35
[Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
36 Onrruueckue mpuOOpHl M YCTPOUCTBA
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
r .
5 wexamuon, Hocryms cnetansofi opin biiorera LIOK
' Y t P https://m.edsoo.ru/ff0cf862
OTHOCUTEJILHOCTH
38 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubmmorexa [JOK
3amMejicHHe BPEMEHHU M COKPAIIICHUE JITHHBI https://m.edsoo.ru/ffOcfa42
3 .
39 :;epmﬂ I/ICI/IM;'IYJH;(; fenfzmemﬂzlfon BuGmorexa LOK
gacTuibl. CBS3b MAaCChI C SHEPTUCH U
i P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
Kontponbnas pabota «Ontuka. OCHOBBI bubnnorexa [JOK
40 .
CHEeIUATBHON TEOPUN OTHOCUTEIHHOCTH https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [1nanka. Dueprus u bubmmnoreka HOK
41
UMITyJbC (POTOHA https://m.edsoo.ru/ffOcfel6
42 OTtkpeITHE U HccienoBanue GoTtodddekTa. bubmuorexka [JOK
Omnpite! A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
13| Dt nos Gorowients pacras Brmorer L1OK
8 P https://m.edsoo.ru/ff0d015e
rpanuna» Gorosdpdexra
44 Hasnenue ceera. Onbite [1. H. JIeGenena. bubnuoteka [JOK
XUMHUeECKOE IEHCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4ecKkne yCTpoMCTBa U NPAKTUYECKOE
45 npuMeHeHue: (poTodeMenT, HOTOoMaTIHK,

COJIHEUHas1 OaTapesi, CBETOIUO/



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Permenne 3agau 1mo reMe «DJIeMEHTHI

bubnunoreka LIOK

46 KBAHTOBOU OITHKI» https://m.edsoo.ru/ff0d0302
Mopeinb aroma TomcoHa. OnbIThI

47 Pe3§pq)opz[a 10 PACCESTHUIO Ol-YaCTHII. bubnxorexa LIOK

https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozeb aroma
bu6nmoreka [IOK

48 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noryomenne GOTOHOB MPU

49 nepey)?one aToMma C ozliloro y(f)OBHFI 3H€II;)I‘I/II/I brbmmorexa LIOK

g https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunasl ciektpos
BomaHoBEIe cBOlicTBa yacTull. BoiHEI e
bpoins. KoprnyckynsipHO-BOIHOBOM Bu6moreka [JOK

50
nyanu3M. CIIOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI

51 Peseli)q)opnz rf[o OTIPEICTICHUIO COCTaBa bubmmorexa LOK

https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3ITyUEHUS
CgoiicTBa anb(a-, 6era-, raMmMa-u3ITy4eHus.

52 Brnusinue pagnoakTHBHOCTH Ha JKUBBIE
OpTraHU3MBI
OTKpbITHE TPOTOHA U HEUTpOHA. M30TONEI.

53 Anbda-pacnaa. DNeKTPOHHBINA U bubmuorexa [IOK
NO3UTPOHHBIN OeTa-pacnaz. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4eHUe

54 OHeprus CBSI3U HYKJIOHOB B sipe. A nepHbie bubnuoteka [JOK

peakuuu. SnepHblil peakrop. I[Ipobiemsi,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

55

IIEPCIEKTUBBI, YKOJIOTUYECKUE ACIIEKThI
AIEPHOMN SHEPrEeTUKH

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PErucTpanyu 3JIEMEHTAPHBIX YaCTHL.
Kpyrusii cron «®yHIaMeHTaIbHbIE
B3auMoieiicTBus. EqUHCTBO (hm3mueckoi
KapTUHBI MUPa»

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d0e38

56

57

Bupn 38é31H0T0 HeOa. Co3BE3Us, APKHE
3Bé3)II>I, IIJTaHETHBI, UX BUAUMOC NBUXKCHUC.
Conreunas cucrema

Comune. ConHeyHnast akTUBHOCTE. MCTOUHHK
sHepruu CoJiHIIa U 3BE3]T

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI IVIABHOW MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
IPEJCTaBICHUS O IPOUCXOKICHNUN U
sBostoriu CosHIa U 3BE3]

59

Muineunsiii [1yte — Hama ['anakTuxa.
[Tonoxenne u neuxenue CosHLA B
I'anaktuke. I'anaktuky. YEpHbIE IBIPHI B
AJpax TrajJakKTUK

60

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe u3inyyeHue.
Meraranaktuka

61

Hepemennsie mpobieMbl aCTpOHOMUHT



https://m.edsoo.ru/ff0d0e38

62

63

64

65

KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o06matromuii ypok. Poib ¢husuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITMAITLHON M DTHUECKOH
cdepax AesITeNLHOCTH YeIIOBEKa

O6o6maromuii ypok. Ponbs u mecto Gpusuku
¥ aCTPOHOMHUH B COBPEMEHHOMN Hay4yHOU
KapTHUHE MHpa

O6o6maromuii ypok. Pons ¢pusndeckoit
TeOpuu B HOPMHUPOBAHMH TPEICTABICHUIN O
bu3ryecKoit KapTHHE MHEpa

66

O6o6maromuii ypok. Mecto ¢puzndeckoi
KapTHUHBI MUPA B 001LEM Py COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX TPEJICTABICHUI O
npupoe

67

68

PesepBHBI ypok. MarHuTHOE 110JIE.
DNeKTpOMarHuTHas MHIAYKIHS

PesepBHbIil ypok. Ontuka. OCHOBBI
CIIELUAJIbHON TEOPUU OTHOCUTEIBHOCTH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» ®usmka, 10 knacc/ Msikummes I'.51., Byxosues b.b., Corckuit H.H. non penakuueii IlapdentreBoit
H.A., Akmonepnoe obmectBo «M3narensctBo «lIpocBerienne

» ®uswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Yapyrua B.M. non penakuueit
[MapdenTreBoit H.A., AkunonepHoe obmecTtBo «M3natensctBo «IIpocBemenuey

PemvkeBnu A.T1. @usnka. 3amauauk. 10-11 kimaccer. ®I'OC — M.: «/Ipodar»

METOANYECKHUE MATEPHUAJIBI IJ151 YYUTEJIA
-Penerurtop no ¢usuke. Kacarkuna N.JI.M3naTensctBo: @ennke, 2020 r. 2 Toma

-®Ousuka. CnpaBoyHuK abutypuenTa noj peaaxueii M.I.Bnacosoii. Mocka 1998

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
-bubnmorexa I{OK https://m.edsoo.ru/

- https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoygramotnosti (oTkpsIThIi
0aHK SaHaHI/Iﬁ JJIs1 OLIEHKHN eCTeCTBeHHOHay‘lHOI\/'I rpaMOTHOCTH O6y‘IaIOH_II/IXC$I 7-9 KJIaCCOB,
cpopmupoBannsiii GUIN);

- http://www.centeroko.ru/pisal8/pisa2018.html (mox6opka marepuanos o ucciaenoBanuto PISA -
PEKOMEHIYEeTCsI UCTIONIBb30BaTh /it §-10-KI1acCHUKOB);

- http://skiv.instrao.ru/support/demonstratsionnye materialya/index.php (caiit ®I'BHY «ucTuTyT
CTpaTeruu pa3Butus oOpazoBanus Poccuiickoil akageMun oOpa3oBaHUs»).

-https://sdamgia.ru/about (OGpa3oBaTenbHBINA TTOPTAJT IS TOJATOTOBKH K SK3aMEHaM)
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