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HHOACHUTEJIbBHAA 3AIINCKA

[Mporpamma 1o ¢u3uke 6a30BOr0 YpOBHS Ha YpPOBHE CpEIHEro OOImero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNbHON mporpammel, mpenctaBieHHpix B DPI'OC COO, a Takke ¢ y4éToM
benepanbHOl paboduell MporpaMMbl BOCIIUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue mporpamMMbl 1Mo ()U3HMKE HANpaBIeHO Ha (POPMHUPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatomtuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpeboBanusM ®I'OC COO k miIaHUpPyeMbIM JIMYHOCTHBIM, MPEJAMETHBIM U METaIlpeAMETHBIM
pe3yiapTaTaM OOyueHHus, a TaK)K€ YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3aLUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1M U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3yinbTaThl OCBOEHHS Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeIMETHble, NpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

o IJIAHUPYEMbIE pe3ylbTaThl OCBOCHHUS Kypca (PU3WKK Ha 0a30BOM YpOBHE, B TOM
quclie IpeIMETHbIE PE3YIbTAThI IO ToJaM 00y4YeHHUS;
. cojiepkaHue yueOHoro peameTa «Pru3uka» Mo rojgaM 00ydeHusI.

dusnka Kak Hayka O HamboJjiee OOmMMX 3aKOHAX MPUPOJBI, BBICTYMAas B Ka4eCTBE
ydueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHil 00
okpyxatomeM wmupe. LIKompHBIA Kypc (PU3UKH — CHUCTEMOOOPA3YIONIMN IS €CTECTBEHHO-
Hay4YHBIX Y4e€OHBIX IMPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SBJICHUHM, W3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usndeckol reorpadueii W acCTPOHOMHEH.
Hcnonb3oBaHue M axkTUBHOE MNpUMEHEHHEe (GU3NYECKHX 3HAHWM OINpeAessieT XapakTep H
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTHWH B cdepe PHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJIy4Y€HUsI HOBBIX MAaTEepPHAaJIOB C 33JaHHBIMHU CBOMCTBAMHU U ApYrux. M3yueHnue Gpu3uKu BHOCUT
OCHOBHOI BKJaJ B (OpMHpOBaHHE E€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa OOy4yarouluxcs, B
(dbopMupoBaHHE YMEHUI MPUMEHITh HAYYHBIN METOJ] O3HAHMS IPU BBHIOJIHEHUU UMHU Y4E€OHBIX
HUCCIIEJOBAHUM.

B ocHoBy kypca ¢pu3uku a1 ypoBHS CpeHero o01ero 00pa3zoBaHus MOJOKEH PsII UACH,
KOTOPBIE MOXKHO pacCMaTpUBaTh Kak MPUHIUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmnocmu. B coOTBETCTBUU € HEM KypC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaKk U
COBPEMEHHOU (PHU3UKHU.

Hoesn cenepanuzayuu. B coOTBEeTCTBUU ¢ Hell MmaTepuan Kypca (GU3UKH OOBEIUHEH
BOKpYr (usnueckux Teopuid. Benymmm B Kypce sBisercs (GopmupoBaHHe MpEACTaBICHHN O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanusanus npeanoiaraet UCIoiIb30BaHHE TYMaHUTAPHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKIMH, HDABCTBEHHBIMH U DKOJIOTUYECKUMU MPOOIEMaMHU.

Hoes npuxnaouoti nanpasnennocmu. Kypc @u3uku mnpeanosaraeT 3HAKOMCTBO C
HIMPOKUM KPYrOoM TEXHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUM HW3YyYeHHBIX TEOpUU U
3aKOHOB.

Hoes skonoeuzayuu peanusyercss TOCPEACTBOM BBEICHHS D3JEMEHTOB COJIEP)KAHUS,
MOCBSIIEHHBIX 3KOJIOTMUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTUH, a TaKk)Ke 00CYXIeHHUs MPOOJIeM palliOHATBHOTO MPUPOIOTIONB30BaAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH JIEMEHTaMU Kypca (M3UKH Ha YpPOBHE CpeHero oOIiero oOpazoBaHUs
ABIIAIOTCS (u3ndeckue Teopuu ((hopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS



¢u3nveckoil TeopuH, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O IMPHPOJIE, IPAaHUIAX MPUMEHHUMOCTH TEOpHUH, JUIS OMHCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeITETLHOCTHBIN MOAX0/] B Kypce (PU3UKH pean3yercst mpex/ie BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3MKH — ATO KCHOJIB30BAHWE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPHMEHTOB U
nmabopaTtopHbIX paboOT, KOTOpBIE B TMporpaMme MO0 (U3NKE OOBEIUHCHBI B OOMIMI CITMCOK
YUYEHHYECKUX IPAKTHUECKUX paboT. BrlneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS M OILIEHKH, OCYIIECTBIIACTCS yJacCTHUKaMHU 00pa30BaTEIbHOTO
rporLecca UCX0/i U3 0COOCHHOCTEN IIIaHMPOBaHUS U OCHalleHUs kaOuHeTa gu3uku. [Ipu 3Tom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHHUSMHU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS,
WCCIIEIOBAaHUSI 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO MPOBEpPKE
MIPEUIOKEHHBIX THUIIOTE3.

Bonpmoe BHUMaHME yAETSETCS PEIICHUIO PAaCUETHRIX M Ka4eCTBEHHBIX 3a1a4. [Ipu sTom
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBJISTIOTCS 33]1aUy C SIBHO 3aJlaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIFOIIME TPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjela
Kypca, TaK ¥ UHTETPHUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [ KayeCTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSCHEHWE TMPOTeKaHWs (U3NYECKUX SBICHUH H TIPOIIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYallid MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmu PI'OC COO k MarepHalbHO-TEXHHUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETrO
oOuiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBMSIX MPEIMETHOro KaOuWHeTa (U3MKU WIH B
YCIOBHSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOTO LuKiIa. B xabunere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE TSI BBITOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opy0oBaHKE.

JleMOHCTpalMoHHOE 00opyroBaHHE (OPMUPYETCS B COOTBETCTBUM C IPUHIMIIOM
MUHUMAaJIbHON JOCTAaTOYHOCTU U 00ECHEeUUBAET MOCTAHOBKY IEPEUUCIEHHBIX B IIPOrpamMMe 10
¢Gu3uKe KIIOYEBBIX JAEMOHCTpALMH A MCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIMPUYECKUX U (QYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHEHUH.

JIabopaTtopHoe 00OpyJOBaHUE Ul YYEHHYECKHUX MPAKTUYECKUX padoT (opMHUpyeTcs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOECHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTndyeckue KOMIUIEKTHI JIaDOpaTOPHOIO 000OpyNOBaHMs JIOJDKHBI OBITH
IIOCTPOEHbl Ha KOMIUICKCHOM HCIOJIb30BaHUHU AHAJIOTOBBIX M LU(POBBIX NMPHUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JJAOOPATOPUIL.

OCHOBHBIMU LIENIAMH U3ydeHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

. (opMupoBaHME MHTEpeca U CTpeMJICHHUs] OOy4aroIUXCs K HayYHOMY H3YYCHMIO
IPUPOJIbI, PA3BUTHE UX MHTEIUIEKTYyaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE IMPEJCTABICHUA O HAyYHOM METOJE IO3HAaHUS M (OPMHUPOBAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

. (¢opMupOBaHME HAyYHOTO MHUPOBO33PEHHsI KakK pe3yiabTaTa H3y4eHHs OCHOB
CTPOEHHUS MaTepuu U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

. (dopMupoBaHUe YMEHUH OOBSACHATH SIBJICHUS C MCIIOJIb30BAaHHEM (PU3UUECKUX
3HAaHUH U HAYYHBIX JI0KA3aTeNbCTB;

. (dopMupoBaHME TPEJICTaBIEHUM O poiau (U3MKKA Ul Pa3BUTUSA  JPYrUX

€CTECTBEHHBIX HayK, TEXHUKUA U TEXHOJIOTHI.

JlocTkeHne ATHX Ieliell oOecrednBaeTCsl pelieHueM CIEAYIOIIMX 3a/ad B Ipolecce
M3Yy4eHHUs Kypca (PU3UKU Ha YPOBHE CpPEeIHEro o0IIero 00pa3oBaHus:

. MpUOOpeTeHne CHCTeMBbl 3HaHUM 00 oOmuX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHIX, BKIIIOUAsT MEXaHHUKY, MOJICKYISIPHYIO (DU3HKY, JJIEKTPOJAUHAMUKY, KBAHTOBYIO
(GU3HKY U IIEMEHTHI aCTPO(DU3HKHY;



. (dhopMHpOBaHHE YMEHHI TMPUMEHITh TEOPETUYECCKHE 3HAHHS JUIsl OOBSICHECHUS
(bu3HYECKUX SIBJICHUN B TPUPOJAC W JUISl TMPUHSATUS MPAKTHYECKUX PEHICHUH B TOBCEIHEBHOM
YKU3HU;

. OCBOEHHE CIIOCOOOB PELICHHS PA3JIMYHBIX 33/1a4 C SIBHO 33JaHHON (PU3UUECKOM
MOJIeNbIO, 3a/a4, TIOAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHHe (PU3MUYECKOW MOMECIH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

. NOHUMaHHE (QU3NICCKUX OCHOB M MPUHIIUIIOB JCUCTBUS TCXHUYCCKHX YCTPOHCTB
Y TEXHOJIOTMYECKHX MPOIIECCOB, UX BIUSIHUS HA OKPYXKAIOIIYIO CPEY;
. OBJAJICHHUE METOJaMH CaMOCTOSITEJIBHOIO IUTAHMPOBAHUS W MPOBEIACHUS

(GU3NYEeCKUX OSKCIEPUMEHTOB, aHalW3a W HMHTEpIpeTanuy HWH(pOpMaIK, OINpeneIeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

. CO3JaHME YCJIOBHM Ui pAa3BUTHS YMEHHMH HPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOM JNEATEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE CpPEIHETO OOIIEero oOpa3oBaHMs
otBoautcs 136 yvacoB: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraempliii B mporpamMme no (Qu3uKe MepedyeHb JaOOPaTOPHBIX M MPAKTUYECKUX
paboT ABJISAETCS PEKOMEHIOBAaHHBIM, YUHUTENb JIeJaeT BHIOOP MPOBEIEHUS J1abOpaTOPHBIX paboT
Y OTIBITOB C Y4ETOM WHIUBUIYAIbHBIX 0COOEHHOCTEN 00yUYaronInuXcs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUS

®usuka — Hayka o npupone. Hayunele MeToapl O3HAHMS OKpYyKaromero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.

MonenupoBanue (pu3nYecKux siBICHUH u mporieccoB. Haydnbie runoresbl. Ousnueckue
3aKOHBI ¥ TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (popMuUpOBaHMHM COBPEMEHHOH HAaydyHOW KAapTHHBI MHpaA, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOICH.

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

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuveckoe nBmwkeHHe. OTHOCHTEILHOCTh MEXaHWYEeCKOTo aBHkeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, CKOpPOCTh (CpemHSISEI CKOPOCTh, MTHOBEHHAss CKOPOCTh) U YCKOPEHHE
MaTepUaIbHON TOYKH, WX MPOEKIMU HAa OCHU CUCTEMBbI KOOpauHAT. CII0KEHHE MepeMENCHU 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUE. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, TYTH U NIEPEMEIICHUS MATEPUATBHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHHue CBOOOTHOTO TaICHHMS.

KpuBonuueitHoe paBukeHHE. JIBH)KEHHME MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHME: CIHAOMETP, JIBUKECHHE
CHaps0B, LIEMHBIE U PEMEHHBIE MEPEIadH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBrxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEIEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHUS ~ MEXAY  NYTSIMH, OPOWJIEHHBIMHM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHBIE IPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS IAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuxa

[Ipuaiun  otHocuTensHOCcTH [amunes. Ilepebii 3akoH HproroHa. MHepumanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunmu cwi. Bropoin 3akon HerotoHa mis
MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaibHbIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tsxectu. [lepBas kocMHuueckasi CKOPOCTb.

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



Tpenue. Bunpl TpeHust (mokos, ckojibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Koaddumment tpenus. Cuiia conmpo THBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[ToctynaTensHOE W BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoMeHT cuibl OTHOCHTEIIBHO Ocu BpaileHus. Ilnedo cuibl. YcinoBusi paBHOBecHs!
TBEPAOTO TEa.

TexHuueckre yCTpONCTBA M MPAKTHUYECKOE IMPUMEHEHHE: TOIIIUITHUKY, JIBMKCHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOpMaIuH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecus TBEPIOTO Tesna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenue nBuxeHust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONIUX B TMPY)KHHE U PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmnynsc MaTepuanbHON TOUKH (Tea), CHCTEMBl MaTepUAIbHBIX TOUeK. IMIynbe cuibl 1
M3MEHEHHE UMITyJIbca Tejla. 3aKOH COXpaHeHUs uMIyibca. PeakTuBHOE JBMKEHHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunerndeckast sHEeprusi MaTepralibHOW TOYKH. TeopemMa 00 M3MEHEHWH KHHETHYECKOM
SHEepPruu.

[lotenumaneHas oHeprus. [loTeHuuanbHas dSHeprus ymnpyro aepopMHpOBAHHOU
npyxuHbl. [loTenunanbHas sHeprus Tesa BOJIU3U MOBEPXHOCTH 3EMITH.

[loTeHnmanpHple U HEMOTEHIMANbHBIE CHIIBL. CBs3b PabOTHl HEMOTEHLMAIbHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM HEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texnuueckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHUE: BOJAOMET, KOMEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexon moTeHNIMAILHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydenne abCONIOTHO HEYNPYTroro yuapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsizu pabOTHl CHIIBI C M3MEHEHHEM MEXaHMUYECKOW SHEpPruM Teia Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Paznen 3. MosekynsipHasi pU3MKa M TEPMOAUHAMHMKA

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOU MeopuU

OCHOBHBIE  TOJIO)KEHHUS  MOJIEKYISIPHO-KMHETUYECKOW TEOPUM M HMX  OINBITHOE
oOocHoBanue. bpoyHoBckoe nBmxenue. Jdudpdys3us. Xapakrep ABIKEHHS M B3aUMOJCHCTBUS
qacTull BerecTBa. MoJenu CTpOeHUs ra3oB, )KUIKOCTEH U TBEPJBIX TeNl U OOBSICHEHUE CBOWCTB



BEIIECTBA HAa OCHOBE ATUX Mojelied. Macca u pasmepsl MojeKyin. KonumdecTBo BelecTBa.
[Tocrositnnas ABoraapo.

TeroBoe paBHOBecue. Temneparypa u €€ uzmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJICKYJISPHO-KMHETHYECKON Teopuu
uJeaNbHOTO rasza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHed KHUHETUYECKOW SHEpPruu
TEIUIOBOrO JABWKEHUS yactul rasa. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
Vpasuenue MenpaeneeBa—Kinaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe NmpeacTaBiIeHHe U30MPOLECCOB: N30TEpMa,
n30x0pa, nzobapa.

TexHudeckune yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEL, OKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BemiecTBa, GoTorpaduu MOJIEKYI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOICHCTBUS.

Monens, WUTIOCTpUpYIOLIas NPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOITNE YPABHEHHUE COCTOSIHUSI UJI€aTbHOTO Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenre Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HW3MEPEHHH 00BEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocro6bl mepmoouHamuKku

TepMmonuHamuyeckas cucrema. BHYTpeHHsISl SHEprus TEpMOJIMHAMUYECKON CUCTEMBbI U
crioco6Ob! e€ m3MeHeHus. KonnyectBo TerioTsl U pabota. BHyTpeHHsIs SHEprus 0AHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITIOEMKOCTD BelecTBa. KoanuecTBo TEMIOTHI IIpH TEIUIONEepeaaye.

[Tonsatue 06 ammabatHOoM mporecce. [lepBpiii 3aKkoH TepMoauHaMUKHU. [IpuMeHeHUHE
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHaMuku. HeoOpaTuMocTh poIEeccoB B MPUPOJIE.

TemoBbie MammHbl. [IpuHIUNBL 1eHCTBUS TEIUIOBBIX MauH. [Ipeobpa3zoBanus sHEprun
B TEIIOBBIX MammHax. KoaddunueHt nose3Horo AeicTBus TeraoBoi mamuubl. [{ukn KapHo n
ero K03 QUIMEHT MMOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIeMbl TEIIOIHEPT€TUKH.

TexHuueckre yCTpOMCTBAa M MPAKTUYECKOE IPUMEHEHHE: [BUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUIIHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW SHEPruu Tella MPU COBEPIICHUU DPAOOTHI: BBUJIET MPOOKU M3
OYTBIJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B JATYHHOU TpyOke MyTEM
TpeHus (BUICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHEpruu (TemIepaTypbl) Tea Mpu Terionepeaaye.

OmnpIT o aguabaTHOMY PaCHIMPEHUIO BO3IyXa (OIBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEN BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JBUTraTEsl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeII0OEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[MapooOpazoBanue u KoHAeHcauusa. McmapeHue wu  KumeHue. AOCONIOTHAs U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yxa. HacklleHHbIN map. YenbHas TerioTa mapooOpa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.

TBépmoe Ttemo. Kpucrammmueckue wu amopdHble Tena. AHHU30TPOIHUS CBOWCTB
kpuctamioB. Kunkue kpuctaiibl. CoBpeMeHHble MaTepualibl. [laBieHne U KpucCTallId3anusl.
VYaenvHas TemnoTa miaaBieHus. Cyomumarusi.



YpaBHEHHE TEIIOBOTO OanaHca.

TexHudeckne ycTpOWCTBA M TMPAKTHYECKOE MPUMEHEHUE: TUTPOMETP U IICHXPOMETP,
KaJIOpUMETP, TEXHOJIOTUW  TIOJYyUYCHHUS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMATEPHUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX ITAPOB.

Kurienne mpu MoHMKEHHOM JIaBIICHUH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABJICHHS KPUCTALUTMYECKOTO BEIIECTBA.

JleMOHCTpaius KpUuCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenne OTHOCUTETHLHOM BIQYKHOCTH BO3IyXa.

Paznen 4. DiekTpoamHaMuka

Tema 1. Inekmpocmamuka

OnekTpu3aiusi Tel. OJEKTpUYecKuid 3apsa. J[Ba Buma dSIEKTPUUYECKUX 3apsiIoB.
[TpoBOAHMKH, AUDTEKTPUKH U TIOTYIIPOBOAHUKU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsijia.

B3anmopeiicteue 3apsnoB.  3akoH  Kymona. TouyedyHbld  3IE€KTpUYECKHH  3apsl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro Tmojs. [IpuHIMN cymeprno3uiuu
ANEKTPUIECKUX MmoJied. JIMHIN HanpsoKEHHOCTH JIEKTPUUECKOTO TIOJIS.

Pabora cumn osnmektpocrarnueckoro Tmosis. [loTenmman. Pa3HOCTH MOTEHIMANIOB.
[TpoBOAHMKY W AMDIEKTPUKH B AIEKTPOCTATUYECKOM TOJIe. JuanexTprudeckass IpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, SJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHIAEHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHBIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M MPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHYECKOM MOJIE.

DneKTpocTaTUYeCcKas 3aliuTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM II0JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTOpa OT IUIOAAU IUIACTHH,
PAacCTOSTHUA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 351eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuveckuii mok. Toxu ¢ paziuunvlx cpeoax

DNEeKTPpUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUSA AIEKTPUUECKOr0 ToKa. VICTOUHMKHU TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma i ydacTka 1enu.

DNeKTpUuYecKoe CONPOTHUBIICHUE. VY nenbHOE CONPOTUBIIEHUE BELIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COETUHEHNE TPOBOTHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—Jlenia. MOMIHOCTH 3EKTPUUECKOTO TOKA.

DNEeKTpOABMKYILAs CHJIa U BHYTPEHHEE CONPOTHBICHUE MCTOYHHMKA TOKa. 3akoH Oma
JUIsI TIOJIHOM (3aMKHYTO#) 3NeKTpuyeckoi nenu. Kopotkoe 3ambikaHue.

DNEeKTpOHHAss NPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTH CONPOTUBIICHUS
METAJUIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3EKTPOHHBIX MMYYKOB.



[omynpoBognuku. CoOCTBEHHAasE W TPUMECHAs MPOBOJUMOCTH IOJYIIPOBOTHHKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

OneKTpUYecKuii TOK B pacTBOpax M pacilaBaX MIEKTPOJIUTOB. JEKTPOJIUTUYECKAS
JUCCOIHAIUS. DIEKTPOJIN3.

OnexTpuueckuif TOK B razax. CaMOCTOSITENIBHBIM U HECAMOCTOSITENBbHBIN paspsi.
Momnnus. ITnazma.

TexHuueckue yCTpoHCTBA M MpPaKTUYECKOE IPUMEHEHHUE: aMIepMeTp, BOJBTMETD,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArPEBaTENbHBIC TMPHOOPHI, SJIEKTPOOCBETHTEIHHbIC
npuOOpBI, TEPMOMETP CONPOTHBICHHS, BAaKyyMHBIH AHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
IIOJIYTIPOBO/IHUKOBBIH 1101, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANpSHKEHMSL.

3aBUCUMOCTh CONPOTHUBIICHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MIOIIEPEYHOI0 CEYEHUs U MaTepHaIa.

CMeniaHHO€ cOeTMHEHUE MPOBOIHUKOB.

[IpssMoe m3MepeHne AIEKTPOABHKYIIEH cuibl. KOpoTkoe 3aMbIKaHME TajJbBaHMYECKOTO
2JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHMUS.

3aBUCHUMOCTb COMPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OHOCTOPOHHSS TPOBOIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenne cMemaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepenne DIeKTpOOBMKYIIEH CHIBI MCTOYHMKAa TOKAa M €r0  BHYTPEHHETO
CONPOTHBIICHUS.

HaGnronenue anexkTponusa.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHbIX MEKIIPEIMETHBIX CBsI3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnuvie nonamusi, CB3aHHbIE C MU3Yy4EHHEM METOJIOB HAay4YHOI'O IO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumoresa, (uznyeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOIIOJICHHE,
9KCIEPUMEHT, MOJIEJIMPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pemieHue CcUCTEMbl ypaBHEHUH, JMHeliHas QyHkuus, mnapaboia,
runep0oia, uX rpayKu U CBOICTBA, TPUTOHOMETPUUECKUE (PYHKLIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl M MX IPOEKLUUU Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonoeusa: Mexanndeckoe JBI)KEHUE B JKUBOM npupoae, 1uddysus, 0cMoc, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEauu, TEMJIOBOE PaBHOBECHE), FNEKTPUUECKUE SIBIICHUS B
JKUBOU MIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAS AUCCOLMALINS, TAIbBAHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: peoOpa3oBaHUE IBMXKEHUI C MCMOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHHKE, MOJUIMITHUKU, UCIOJIb30BaHUE 3aKOHA COXpAaHEHMsS MMIY/bca B TEXHHMKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNlb BHYTPEHHErO CrOpaHus, MapoBas TypOHHA, OBITOBOM
XOJIOINIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH OJIyYEHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHUCIIE
HAaHOMATEpUAJIIOB, W  HAHOTEXHOJIOTMH,  DJJEKTPOCTAaTHYECKas  3alluTa,  3a3€MJICHHE
ANIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM TNpUHTEp, 3JIEKTpOHArpeBaTelbHble MPUOOPSI,
AJIEKTPOOCBETUTENbHBIE PUOOPBI, TaJIbBAaHUKA.



11 KJIACC

Paznen 4. DiekTpoamHamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuTHl. B3anMoaelcTBHME MOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
Bexrop marautHOM MHAYKIMHK. [I[pruHIMI Cyneprio3uiuyu MarHUTHBIX MOJIe. JINHMKM MarHUTHOU
uHaykuu. KapTtrHa nuHui MarHiTHOM MHTYKITUU OISl IOCTOSIHHBIX MarHUTOB.

MarnuTtHoe moje nmpoBOoAHMKAa ¢ TokoM. KapTuHa nUHUN MHAYKIMM MArHUTHOTO TOJIS
JUIMHHOTO TIPSIMOTO IMPOBOJIHMKA U 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHMKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. B3aumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenia, €€ Moaynbp M HampaBieHHe. [[BIKeHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiiel Jlopenua.

SIBneHue ONEKTPOMAarHWUTHOM MWHAYKIMHM. IIOTOK BEKTOpa MarHUTHOM WMHIYKLHH.
DNEeKTPOABUKYIIAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapases.

BuxpeBoe snexrpudeckoe mose. DJIEKTPOABIKYINAS CUJIa WHIYKIIMA B TPOBOJHHUKE,
JBIDKYIIEMCSI TIOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuito Jlenna.

NHayKTUBHOCTG. fIBIEHNE CAMOMHAYKIMA. DIEKTPOABIKYIIAS CHUJIa CAMOWHTYKIUH.

DHeprusi MarHUTHOTO TIOJISI KaTYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHudeckre YCTPOWCTBA M TMPAKTHYECKOE TMPUMEHEHUE: TMOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATHUTEHI, DJIEKTPOIBUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHII, MHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE AMEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIHMY MHIYKIIMYM MarHUTHOTO TOJIAL.

B3anmopeiicTBre AByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

JenictBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue ANEeKTPOMAarHUTHON UHIYKIIVH.

[IpaBuo Jlenna.

3aBUCHUMOCTD AJIEKTPOJABUKYILEH CHJIbI MHIYKIUNA OT CKOPOCTH U3MEHEHUS] MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

HccnenoBanue AeiicTBUSA MOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue siBJIEHUS 31€KTPOMArHUTHOM MHIYKIIMH.

Pazpen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus

Konebarenbnast cucrema. CBOOOIHBIE MexaHMuYeckue Komebanusa. [‘apMoHmueckue
konebanus. Ilepuon, uwacrora, ammautyga U (Qaza konebanuil. [IpyXKMHHBIH MasTHUK.
MatemaTuueckuii MasTHHK. YpaBHEHHE TapMOHUYECKUX KosieOanuil. [IpeBpaieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.

Konebarenbupiit koHTYyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHS B HICATHHOM
KoJeOaTeIbHOM KOHType. AHAJOTHUS MEXKIy MEXaHHUYECKUMU H  JJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS SHEPTUU B UACATHHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBnenne o 3aryxaronux KoneOaHUsIX. BeIHYK/IeHHbIE MEXaHUYECKHE KOoJIeOaHusl.
Pe3onanc. BeiHyKIeHHBIE DIIEKTPOMArHUTHBIE KOJIEOaHUSI.



[lepemennbiii Tok. CHHYCOMIANbHBINA IEPEMEHHBIA TOK. MOITHOCTh IEPEMEHHOTO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoacTBo, nepenaya u MOTPEOICHHE AIIEKTPUYECKOW SHEPTHUH.
OKOJIOTUYECKME PUCKU MpU IPOU3BOJACTBE AJIEKTpo3Hepruu. KynbTypa uCHOIb30BaHUS
JIEKTPO3HEPTUH B NOBCEAHEBHOM )KU3HMU.

TexHuueckre yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: OJJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpoIepeiad.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB  KojieOaTeNbHOM  cUCTEMBbl  (NPYKUHHBIA WM
MaTeMaTUYECKUI MaATHUK).

HaGnronenue 3aryxarommx KojeoaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHhIE KOJIeOaHusI.

OcmwnorpaMmsl — (3aBUCUMOCTH  CHJIBI  TOKA W HANpsSOKEHUsT OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpH mociaenoBaTeNbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKH WHIYKTUBHOCTU U
KOHJICHCATOpA.

Monenb TMHUY 3JIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOAA MaJIbIX KoJieOaHU rpy3a Ha HUTH OT JIIMHBI HUTH
1 Macchl Ipy3a.

UccnenoBanne mnepeMeHHOr0 TOKa B LENU M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCAaTOpa, KaTyIIKA U pEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60IHbL

MexaHn4eckiue  BOJIHBI,  YCJIOBHSI  PacrpOCTpaHEHUs. ITepuon. CkopocTthb
pacrnpocTpaHeHuss ¥ JuiMHa BoJiHbl. [lomepeunsie u mpojosibHbIe BOJIHBL. WHTepdepeHus u
TU(paKIus MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHbIE BOJIHBI. YCJIOBUS U3JIy4EHUs 3JEKTPOMArHUTHBIX BOJIH. B3ammuas
opueHTanus BekTopoB E, B, V B anexkrpomarnutHOl BojHe. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXE€HHUE, IMpeioMIIeHHue, Noispuszanus, audpakius, uHrepdpepenuus. CKopocTh
3IEKTPOMAarHUTHBIX BOJIH.

[IIkayia 351€KTPOMAarHUTHHIX BOJH. [IpuMeHeHne 371€KTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMnIBI paguocBs3u U TeNeBUACHUS. Paguonokanus.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

TexHnueckre ycTpoicTBa M MPAKTUYECKOE NMPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBasl JIMarHOCTHMKAa B TEXHUKE M MEIULMHE, pajap, PaAUONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHE NOMEPEYHBIX U MTPOJIOTIBHBIX BOJIH.

Kone6uomieecs Teno Kak HCTOYHHK 3BYKa.

HaGnronenue oTpaxkeHus U NPEOMICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHnu 1 qudpakiiuil MEXaHH4eCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYIOM M 4YacTOTOH
KoJeOaHuH.

HccnenoBanne  CBOMCTB — BIEKTPOMAarHUTHBIX — BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1uppakuus, HHTeppepeHus.

Tema 3. Onmuxa



l'eomerpuueckass ontuka. IIpsAMOIMHENHHOE pacHpOCTPAaHEHHE CBETA B OJHOPOJHOMU
cpexe. JIyd ceera. ToueuHblld HICTOYHUK CBETA.

OTtpaxxenue cBeTa. 3aKkOHbI OTpakeHHs cBera. IlocTpoeHne M300pakeHUil B IMJIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akOHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBIM MOKa3aresb
npenomwiienus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MHOJIHOTO BHYTPEHHEIO
OTpaKECHHUS.

JHucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. Ler.

CoOuparomue W paccenBaroniie JUH3bI. ToHkas nuH3a. DOKYyCHOE pacCTOsHHE H
ONITUYECKasi CHJIa TOHKOW JUH3BL. [locTpoenne n3o00pakeHuii B COOUPAIONIUX M PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BL. Y BEIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Wnatepdepenunst cBera. KorepeHTHblEe HCTOYHUKU. Y CIOBHS
HaOIIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakuust cBera. JludpakunoHHas pemérka. YcioBue HaONIOAEHUS TJIABHBIX
MaKCHMYMOB IIpH MaIeHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoiicTBa M MpakTHYECKOE IMPUMEHEHUE: OYKH, Jymna, ¢oToamnmnapar,
MIPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKON, BOJOKOHHAs OMNTHKa, IU(paKIHOHHAS
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsimonuHetHOE pacnpocTpaHeHue, OTpa)XKeHHe W IpesomyieHHe cBeTa. Onruueckue
MPUOOPHI.

[TosiHO€ BHYTpEHHEE OoTpakeHue. Moaenb CBETOBOA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOTIa, TEJIECKOTIA.

HaGmronenue narepdepeHIiny crera.

Hab6mronenue qudpaknum cBeta.

Habmronenue nucniepcun cBera.

[Tony4yenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

N3mepenue nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBoiCcTB M300pakeHUI B JTHMH3aX.

Habmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI cienMAJILHOH TEOPHUH OTHOCHUTEIBLHOCTH

['panuibl NPUMEHMMOCTH KiaccU4eckoil MexaHuku. llocTymarsl cnenuanibHONW TEOpUHU
OTHOCHUTEJIbHOCTH: WHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JUTUHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YAaCTHUIIBI.

CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPIrUs OKOSI.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. Inemenmot K6AHM OGO ONMUKU

®otonbl. Popmyna [lnanka cBA3u 3HEPrUM POTOHA C €T0 YACTOTOU. DHEPIUsS U UMITYIIbC
¢dorona.

OtkpeiTue u wuccnenoBanue ¢orodpdexta. OnbiTel A. I'. CtoneroBa. 3aKoHBI
dororpdexra. YpasHenue DitHiTeiHa 115 potosaddexra. «KpacHas rpanunia» Gorosdpdexra.



Hasnenue ceera. Onbithl [1. H. Jlebenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckre ycTpOWCTBA M NPAKTUYECKOE NPHUMEHEHHe: (DOTOAIEMEHT, (OTONATUHK,
COJIHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
D013 PeKT HA YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Counneunas 6atapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactui. [lranerapras
Mozens aroma. [loctynarel bopa. M3nydyenue u nornomenue (GpoTOHOB MpH MEPEXojie aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CHekTp ypoBHEH 3Hepruud aroma
BOJIOPOJA.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnycKynsspHO-BOJIHOBOW Tyanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYECHHUE.
TexHuuecknue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: CIEKTPAJIbHBIA aHAIN3
(criekTpocKoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habntoienne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule padbomoi
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKAa3bIBAIOIIME  CIIOKHOCTb  CTpoeHus  sapa.  OTkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa no onpeneneHno coctaBa paJloakTUBHOIO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eta-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH HA JKUBbIE OPraHU3MBI.
OTtkpeiTHE TIpoTOHA W HelTpoHa. Hykimonnas monens supa I'eizenOepra—lBaHeHKO.
3apsin siapa. MaccoBoe unciio saapa. M30Tornsbl.
Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacman. ['aMma-u3nydeHue. 3aKoH
PaaOaKTUBHOIO paciaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenvie u cUHTE3 SA€EP.
SAnepubiii  peaktop. TepmosinepHbiii cuHTE3. I[IpoOmeMbl M TEPCIEKTUBBI  SACPHOM
SHEPTreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTeTUKH.
DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoi KapTUHBI MHpa.
TexHuueckre ycTpolCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa Bunbcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTull (o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BUTHS acTpoHOMMH. IIpuknagHoe M MHUPOBO33PEHYECKOE 3HAUYEHUE
aCTPOHOMHUHU.

Bupg 3B€31H0T0 HeOa. COSBCSI{I/IH, SAPKHUC 3Bé3,£[LI, IUIAHCTBI, UX BUINMOC IBUKCHUC.
ConHe4yHas cuCTEMa.



Connue. ConHeuHass akTUBHOCTb. MctouHuk sHeprum ConHua W 3BE3A. 3BE3NBIL, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamma «CHEKTpajJbHbI KJIacC — CBETUMOCTBY». 3BE3/bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUld 3BE3] TJIaBHOM
IocJieIoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKACHUHU U 3BoJronu CoJlHLIa ¥ 3BE3/1. DTambl KU3HU 3BE3L.

Mneunsiii Ilyte — Hama [Manaktuka. [lonoxenue u apwxkenue ConHua B ['anaktuke.
Tuns! ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IBIPBI B A/Ipax rajJakTHK.

Bcenennas. Pacminpenune Bceenennoil. 3akoH XaOOusa. PaszOeranue ramakrtuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacurabHas crpykrypa Beenennoit. Meraranakruka.

Hepewénnele npoOieMbl acCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtoenust HeBOOpYXEHHBIM IJ1a30M C HCIOIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUI OTIPEJIeNICHUs TMOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOT0 MoIyIIapus U IPKUE 3BE3IBL.

Ha6nronenus B reneckon Jlynsl, mianer, Maeunoro [lytu.

O06o0maroniee NoOBTOpPeHUE

Pone ¢u3ukm m acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIMAIBHOU M
THUYECKOM cdepax JesATeNbHOCTH 4YeJNOBEKa, pojib W MeCcTOo (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, poib (GU3NYECKOH Teopuu B (GOPMUPOBAHUU
MpesicTaBiIeHU 0 (pu3NUYeCcKoil KapTHHE MUpPa, MECTO (PU3NUECKON KapTHHBI MUpPa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEJICTaBICHHI 0 IpUpo/IE.

MexnpeameTrHblie CBSI3U

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 11 Kjacce OCYIIECTBISETCS € YYETOM
COJIepXKATENbHBIX MEKIIPEIMETHBIX CBsI3e € KypcaMM MaTeMaTUKH, OWOJIOTHH, XHMUHU,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nonamus, CBA3aHHBbIE C U3y4EHHEM METOJIOB HAy4YHOI'O IMO3HAHMS:
SIBJICHUE, Hay4yHbI (akT, rumnore3a, (uU3MYEecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHHUE,
9KCIEPUMEHT, MOJEITUPOBAHNE, MOJEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUue (YHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO, BEKTOPbI M HX
IIPOEKLUH Ha OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, NPOM3BOJHBIC IEMEHTAPHbIX (DYHKIIMIA,
MPU3HAKY [IOJJ00US TPEYTOIbHUKOB, OTPEAEICHUE IIOAAN INIOCKUX GUryp u 00bEMa Tell.

Buonoeus: anekrpuueckue SBJICHUS B JKUBOM MpHpone, KojieOaTelbHble IBUKEHUS B
KHUBOW HpPUPOJE, ONTUYECKUE SIBJICHMS B JKUBOW IpHpOJE, AEHCTBHE pajualid Ha >KHUBbIE
OpraHu3MBl.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJN, KpUCTaJUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: marHuTHbBIE MONIOCA 3eMJIH, 3aJI€KU MAarHUTHBIX pyJ, POTOCHEMKA 3eMHON
MIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPACEHHH.

Texnonoeus: TMHUM IEKTpoOIepesiad, TeHepaTop NePEMEHHOTO TOKa, 3JeKTPOIBUraTENb,
MHAYKIMOHHAs MedYb, pajap, paJuoNpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO TIpenMera «Du3mka» Ha ypOBHE CpETHEro 00Imero oopazoBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX H MPEJAMETHBIX 00pPa30BaTEIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS ydeOHOTro mpeamera «Du3nKa» TOJKHBI OTPaKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHCHTAIMi, TO3UTHUBHBIX BHYTPCHHHX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIMUTATEIBHOMN JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaskIaHCKOro BOCHUTAHMSA:

COPMHUPOBAHHOCTh TPAKIAHCKOW IMO3WUIMK OOydaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUETIOBEYSCKUX TYMAHUCTHUYSCKUX M JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESITEIHLHOCTh B MHTEpPECaX TPaKIaHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIIbHON OpraHU3aIliH;

YMEHHE B3aUMOJICHCTBOBATh C CONHMAIBHBIMA HHCTHTYTAMH B COOTBETCTBHH C UX
(GYHKIMSIMHU ¥ HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHICKHX
Y4E€HBIX B 00J1aCTH (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATH CUTYAIMIO U TIPUHUMATh OCO3HAHHBIE PEIICHHS, OPHCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPHCYIIETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3nuuHbiM chepam npodeccHoHaTbHON JEATENbHOCTH, B TOM YHCIC
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIei
npoeccHu U peain30BbIBATh COOCTBEHHBIC )KU3HCHHBIC TJIAHBI;

TOTOBHOCTh M CITIOCOOHOCTh K 0Opa30BaHMIO U CaMOOOPa30BaHUIO B 001acTH (PU3MKH HA
MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIUTAHUS:

chOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPBl, OCO3HAHHE TJI00ATBFHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;

TUTAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUN B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO pa3BUTHS YETIOBEUECTBA;

pacimipeHue OmbITa JEeSITeNbHOCTH JKOJOTUYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM TI0 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;



0CO3HAHME LIEHHOCTH HAyYHOH AEATEIbHOCTH, TOTOBHOCTh B IpoOIlecce U3ydeHUs (prU3uKu
OCYILECTBIISATh IPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIBHOCTD UHANBUYyaIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE e CTBHUSA

Ba3oBble jornyeckue necTBus:

CaMOCTOSTENIEHO (HOPMYITHPOBATh M AKTyaIM3HPOBATh MPOOJIEMY, paccMaTpuBaTh e¢
BCECTOPOHHE;

OTIPEJICIIATH SN S TSIILHOCTH, 33]]aBaTh TapaMeTPhl M KPUTEPUH UX TOCTIKCHUS,

BBISBJIATh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PAaCCMaTPUBAEMBIX (DU3UYECKUX
SIBJICHUAX,

pa3zpabaTeiBaTh IUIAH peHICHUS MpoOJIeMBbl C Y4ETOM aHAIM3a  HMMCIOIIUXCS
MaTEepHAIBHBIX U HEMATEPUaAIbHBIX PECYPCOB;

BHOCHUTBH KOPPCKTUBBI B JACATCIBHOCTH, OCHUBATH COOTBCTCTBUC PE3YyJIbTATOB LCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBHUSX pPEATbHOr0, BUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3sBUBATh KPCATUBHOC MBIIIIJICHUEC IIPU PCIICHUHN )KU3HCHHBIX np06neM.

Ba3oBble nccienoBarejbCcKie 1eHCTBHUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFI/Ieﬁ, KIIFOYEBBIMU ITOHATHAIMU WU METOOAMU (1)I/ISI/I'-ICCKOI\/'I
HAyKU,

BJIQJICTh HABBIKAMH Y4eOHO-HMCCIIEA0BATEIBCKON M MPOCKTHOW JISATSIIBHOCTH B 00JACTH
(bU3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOMCKY METOJIOB pellleHus 3a7a4
(bu3NYECKOTO COJIepKaHus, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,

BJIQJICTh BUJAMH JIEATEIBHOCTH MO MOJIyYEHUIO HOBOTO 3HAHUS, €r0 HMHTEpPIpETallu,
npeo0pa3oBaHUI0 M MPUMEHEHHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIIE MpU
CO3/ITaHUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISIBJISITh TIPUYUHHO-CJIEICTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3a7ayy, BBIIBUIAThb
runore’y e€ pelieHus, HaxXOOUTh apryMEHThl JUIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS,

aHAJIM3UPOBATh TMOJyYEHHbIE B XOJ€ pELICHUS 3aJaud pPe3ylbTaThl, KPUTHYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIE 3aaud B 0Opa30BaTENbHOM JESITENbHOCTH, B
TOM 4YHCJIe IPU U3yYEeHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJICH, IIpe/yIaraTh OPUTHHAIbHbIEC TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 33]]a4H, AOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUS.

Pabora ¢ undopmanmeii:

BIIJIETh HABBIKAMU MONXYy4YeHUS WH(OpMaUU GU3NYECKOTO COACPKAHUS U3 UCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh TMOWCK, aHaIM3, CUCTEMaTH3alUi0 U
MHTEPIPETAINIO HHPOPMAIIIH Pa3INYHbIX BUIOB U (POPM MpeCTaBICHUS;

OIICHUBATh JOCTOBEPHOCTHh MH(OPMAIIHH;

WCIOJIb30BaTh CpeACTBAa WH(MOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX TEXHOJIOTHHA B
pEelIeHUd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a/ad C COONIOICHHEM
TpeOOBaHUI IPTOHOMHUKH, TEXHUKH O€30TIaCHOCTH, THTUEHBI, PECYpCOCOepEeKEeHUS, TPABOBBIX U
ATHYECKUX HOPM, HOPM HUH(POPMAIIMOHHOM O€30MMaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJCpkKaHUS B pazIUYHbIX QopMmaTax ¢ yd&érom
Ha3HaueHUs uWH(popManMM ¥ TENeBOW AayAUTOPUM, BBIOUpas ONTUMAIBHYIO (GopMy
MIPEJICTaBICHUS U BU3yaIH3AIIIH.



KoMMmyHukaTuBHBIe YHUBepcalbHbIe y4eOHbIe 1eHCTBHUA:

OCYIIECTBIIATH OOIEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOU JIEATEIHHOCTH;

pacro3HaBaTh NPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOXO TOYKY 3PEHMS C MCIOJb30BAHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMAaTHUKy M METOJIbI COBMECTHBIX JCHUCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaKJIOTO YICHA KOJUIEKTUBA,

IIPUHUAMATh LA COBMECTHOW JEATEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUA MO €€ JOCTMKEHHIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACHPENEIATh POJH C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/bTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIA/a U Ka)KJIOTO YYaCTHHUKA KOMaH/Ibl B OOIIMH pe3yapTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE NPOEKTHI, OLICHUBATh MJEU C NMO3ULHUH HOBHU3HBI, OPUTMHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B PpA3JIMYHBIX CHUTYalMsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbBIC YHUBEpPCAJIbHbIE Y4eOHbIE AeliCTBUA

Camoopranuszanms:

CaMOCTOSITEIIBHO OCYIIECTBIISATh IMO3HABATEIBHYIO JIEATEIBHOCTh B 00JacTH (DU3UKH U
ACTPOHOMMH, BBISIBIISITH MTPOOJIEMBI, CTaBUTh U (JOPMYITHPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOSITENIBHO COCTaBJIATh IUIAH PEUICHHUS pacu€THHIX M KAa4eCTBEHHBIX 3a/ady, IJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl € Y4YETOM HMEIOLIUXCA PECYpCcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JIeIaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAThH €ro, OpaTh Ha ceOs OTBETCTBEHHOCTDH 3a
pelieHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO DJPYAULUMU B 001acTh (PU3UKH,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIGHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;

BIIaJIETh HaBBIKAMU MIO3HABATENbHOM pedIeKCH KaK 0CO3HAHUS COBEPIIAEMBIX IEHCTBUI
Y MBICTUTENIbHBIX IPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA;

WCIOJIb30BaTh MPHUEMBI pepIIeKCHU AJIsl OLICHKU CUTYallMH, BEIOOpA BEPHOTO PEIICHMUS,;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHUS [0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MTOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAIHU3E Pe3ybTaTOB ACITEIbHOCTH;

MPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpouecce AOCTHKEHUS JTMYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOTpaMMBbI MO (PU3HKE
JUIS  YpPOBHS cpeaHero ooOmero oOpa3oBaHHsS y OOYYalOIIHUXCS  COBEPIICHCTBYETCS
SMOIIMOHAIBHBIN MHTEIUIEKT, MPEINOoIararonii chopMHUpPOBAHHOCTE:

CaMOCO3HAaHHs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAIEHOE COCTOSIHUE,
BUJICTh HAMPaBIEHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ceO€;

caMoperyJiIupoBaHus, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIHOCOOHOCTh AJaNTHPOBATHCS K HMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;



BHYTPEHHEH MOTHMBALMH, BKJIIOYAIOIIEH CTpEMIICHUE K JOCTHXKCHHUIO LICIH U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXO U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIHOCOOHOCTh MOHMUMATh 3MOLMOHAIBHOE COCTOSIHUE JAPYIHX,
YUYUTBIBATh €T0 IPU OCYLIECTBICHUH OOIICHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEIKUBAHHMIO;

COLIMAIBHBIX HaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTh BBICTPAWBaTh OTHOIICHHS C IPYTUMHU
JOAbMU, 3200 THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

HNPEIMETHBIE PE3YJIBTATbBI

K koniy oOydenust B 10 Kjacce npeMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONINXCS YMCHHH:

JEMOHCTPUPOBATh HA MPUMEpax pojb U MeCTO (GU3MKK B (OPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KAapTHHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKOH
NeSATEIILHOCTH JIIOJIEH;

VYUTHIBATh TPAHMIEI MPUMCHECHUS W3yYEHHBIX (DU3WYECKUX MOJENCH: MarephalibHast
TOYKa, MHEPLIHMAJIbHAs CHUCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENO, MACATbHBIN Ta3, MOJETH
CTPOCHUS Ta30B, KHJIKOCTEH W TBEPABIX TEJ, TOUCHYHBIH DIICKTPUYCCKHUNA 3aps MPU PEHICHUU
¢buznueckux 3anay;

pacro3HaBaTh (PU3NYECKUE SBIEHUSA (IIPOIECCHI) M OOBACHITH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISIPHO-KHHETUYECKOW TEOPUH CTPOCHHUS BEIIECTBA U DJIEKTPOIMHAMUKH:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE TMPSMOJMHEHHOE IBMKEHUE, CBOOOJHOE TaJeHUE Tel,
JMBIDKEHUE TI0 OKPYKHOCTH, WHEpIHUs, B3auMoJieicTBHEe Tei, auddys3us, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE XUIKOCTEH M TBEPABIX TEl, M3MEHEHHE OOBEMA TeN MPH HArpeBaHUU
(oxyakieHnn), TEIJIOBOE paBHOBECUE, HCIIapeHHe, KOHACHCAllUs, TIaBJIeHUE, KpUCTAIITN3allus,
KHUIIEHHE, BIAKHOCTHh BO3/yXa, MOBBIIICHHE NABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBsA3b MEXKIy MapaMeTpamMu COCTOSIHMSI ra3a B H30MpoOIeccax, 3JeKTpU3alus Tel,
B3aMMOJICHICTBHE 3apsJIOB;

OTHCHIBAaTh MEXaHUYECKOE TBUKEHHE, HUCIOJIb3YS (PU3NYECKUE BEIMYMHBI: KOOPIMHATA,
MyTh, MEpEeMEIleHNEe, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHia, UMIYJIbC Teja, KHHEeTHYeCcKas
SHeprusi, NOTEHLHUAaJIbHAs JHEPrus, MexXaHuueckas paldoTa, MeXaHW4ecKas MOIIHOCTb; IpH
ONMHMCAHUU TMPABWIbHO TPAKTOBaTh (PU3MUECKUH CMBICH HCHOJB3YEMbIX BEIHYUH, UX
0003HaYeHUsI U €IMHUIIBI, HAXOAUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYUHY
C IPYrUMU BEIHMYNHAMU;

OTHCHIBATh M3YYCHHBIC TEIUIOBBIE CBOICTBA TN M TEIUIOBBIE SIBJICHHS, HCIOJb3YS
¢busznueckue BETUYMHBI: JaBJICHUE Ta3a, TemIepaTypa, CpeAHss KUHETHYecKas DSHeprus
Xa0THYECKOTO JIBUYKEHHS MOJIEKYJ, CpeJHEKBaJapaTU4YHas CKOPOCTb MOJEKYNI, KOJIUYECTBO
TEIIOThI, BHYTPEHHSSI dHEprusi, padora rasza, kodQ(UIHUEHT MOJE3HOro ACWCTBUSA TEIIOBOTO
JIBUTATENS; IPU ONMUCAHUH MPABUIHHO TPAKTOBATH (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEIHUHUH,
uxX 0003HAYEHUS M EIUHHIIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BETUUMHAM;

OTHCHIBATh M3yYCHHBIC DIIEKTPUUYECKHE CBOMCTBA BEIIECTBA U DIEKTPUUECKUE SBICHUS
(poriecchl), UCTONB3YS (U3NYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsijl, AIIEKTPUUECKOe TOJIe,
HanpsDKEHHOCTh  TOJIs, TOTEHIMAN, Pa3HOCTh TNOTEHIMANOB; TpPU OIMNHUCAHUH MPABUIBHO
TpakTOoBaTh (UIWYECKUI CMBICT HCHOJb3YeMbIX BENUYHH, MX OOO3HAUYECHUS W EIUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIHUUHY C JPYTUMU BETUYMHAMU;

aHAIM3UPOBATh (PM3MUECKHE TPOLIECCHl U SBICHUS, UCIONB3Yysd (U3UUYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHOro TsroteHus, |, Il u 11l 3akonst HploToHa, 3akOH coxpaHeHus
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPAHEHUS MMITYJIbCa, TPUHIIUI CYHEPIIO3UIINU CUII, TIPUHITUTT
paBHOMPABUS WHEPIHAIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEI[ECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHEH KWHETHMYECKOW JHEPIHH TEIUIOBOTO JIBHYKEHUS
MOJIEKYJT C aOCOJIOTHON TeMIepaTypoil, MepBbId 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHUS



JNMEKTPUUECKOTO 3apsaa, 3akoH KylmoHa, mpu 3TOM pas3iauyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BhIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHHLMUIBI JCHCTBHS MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3inyarh yCIOBUA UX O€30MIaCHOTO MCIIOJIb30BAHMS B TIOBCEIHEBHON KU3HU;

BBITIOJIHATh HKCIEPUMEHTBI 0 HMCCICJOBAHUIO (U3NYECKUX SIBICHUH M TIPOIECCOB C
UCTIOJb30BAHMEM  TPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIMPOBATH
npobieMy/3agady ¥ TUNOTE3y Y4EeOHOTO  IKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYA0BaHUS, IPOBOJAUTH OMBIT M (POPMYIHPOBATH BBIBOIBI;

OCYIIECTBIISITh TIPSMBIE M KOCBEHHBbIE HM3MEpeHHsS (PU3MUECKUX BEJIWYHH, TPU ITOM
BBIOMPATh ONTHUMAJbHBINA CIIOCOO W3MEPEHHS M HWCIOJb30BAaTh HM3BECTHBIE METOIbl OLIEHKH
IIOIPEIIHOCTEN U3MEPEHUI;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIUYMHAMH C HCIIOJIb30BaHHEM
NOpSIMBIX H3MEPEHWH, TPH O3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (HKCHPOBATH pPE3YJIbTaThI
MOJTy4EHHOH 3aBUCHMOCTH (PU3MUYECKMX BEIMYMH B BUE TaOIHIl U rpadUKOB, JENaTh BHIBOJIBI
10 pe3yJbTaTaM UCCIIEIOBaHUS;

coOmoaTh TpaBmia OE30MaCHOTO TpyJa NPH IPOBEJACHUHM HCCIEAOBAaHMN B paMKax
y4eOHOTO SKCHEepHMEHTa, Yy4eOHO-MCCIEeIOBATEIbCKOH U  IMPOEKTHOW JIESTEIbHOCTH C
MCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemaTh pacdy€THBIC 3aJauyd C SIBHO 3aJaHHON (H3UYECKON MOJENbI0, HCIONb3Ys
¢bu3nveckre 3aKOHBI U MPHHIINIIBI, HA OCHOBE aHAIM3a YCIOBUS 33aJa4dl BHIOMPATH (U3UUECKYIO
MOJIeNb, BBIIENATH (DU3MYECKHE BEIMYMHBI U (OPMYIIBI, HEOOXOIMMBIE ISl €€ pelIeHHs,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATHHOCTH MOJyYeHHOTO 3HaUCHUS (PU3MUECKON BEINIHHEI,

pemaTh KaueCTBEHHBIE 3a/Ia4d: BBICTPAMBATH JIOTHMYECKH HEMPOTHBOPEUYHBYIO IETIOUYKY
paccyKJeHU ¢ ONIOPON Ha N3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKUE SIBIICHMS;

UCIOJb30BaTh IPU pEIIEHUH Y4YeOHBIX 3a7ady COBPEMEHHbIe HH(OPMaIMOHHBIE
TEXHOJIOTUU Ul TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U INPEICTaBICHUS y4eOHOW U
Hay4YHO-TIONYJISIPHOW MH(POPMALMHU, MNOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBATh M0Jy4aeMyI0 HH(OpPMAILHIO;

IPUBOAMUTH IIPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, 0ObSICHEHHUE ITPOLIECCOB OKPYKAIOLIEr0 MUpa, B pa3BUTHE TEXHUKU M TEXHOJIOT U,

UCIOJb30BaTh TEOPETUYECKHE 3HAHUA MO (U3MKE B IIOBCEAHEBHOM JKU3HU IS
oOecrieyeHHs 6€30MaCHOCTH MPU OOpALEHUHU C TPUOOpaAMH U TEXHUUECKUMHU YCTPONHCTBAMM, AJIS
COXpaHEHHUs 3JI0POBbsI U COOJIOZECHUSI HOPM KOJIOTHYECKOTO MMOBEICHUS B OKpyXKarollel cpese;

paboTaTe B TpylIe C BBIIOJHEHUEM pa3IMYHbIX COLUAIBHBIX pOJIeH, IUIAHUPOBATH
padoTy Trpymmbl, palMOHAIBHO pPACHpPEeATh OOSI3aHHOCTH U IUIAHUPOBATh JESTEIbHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJEKBAaTHO OLEHMBATH BKJAJ KaKJIOTO W3 YYaCTHUKOB TPYIIbI B
peleHre paccMaTpuBaeMoil IpoOIEeMBI.

K xoniy o6y4yenust B 11 KJjacce npeaMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MPUMEPAX Pojb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOMN
HAayYHOW KapTUHBI MUPA, B PAa3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJIOTUH, B MPAKTUYECKON
NeATeIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBHIBATh TPAHULBI TMPUMEHEHUS U3YUYEHHBIX (U3UYECKUX MOJEJeH: TOYeUHBIN
AIEKTPUYECKUM 3apsisl, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETa, SJEpHAs MOJEIb arToMma,
HYKJIOHHAs1 MO/JIeJIb aTOMHOTO si/Ipa MpH peLIeHUN (GU3UUECKUX 3aj1ay;

pacrio3HaBaTh (U3MUECKUE SIBICHUS (MpOLEeCChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: JIEKTpUUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE JI€HCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
UHIYKLKSA, ACWCTBUE MAarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM M JBWXKYLIMICS 3apsn,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCIpPOCTPaHEHUE CBETA, OTpasKeHHeE,
npejoMieHne, HHTepdepeHuus, Auppakuus W MOJsApHU3alus CBeTa, JHUCIEPCUs CBeTa,



doToanekrpudeckuii 3pdekt (GoTorddeKT), CBeTOBOE JaBlIeHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJOpO/JIa, ECTECTBEHHAs! U UCKYCCTBEHHAs PaIUOAKTUBHOCTB;

ONMCHIBAaTh M3yYEHHBIE CBOMCTBA BEUIECTBA (IEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE,
IEKTPUYECKYIO ITPOBOJUMOCTD PA3JIMYHBIX CPEN) U JIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCTOJNB3ys (U3UYECKUE BEIMYMHBI: JJIEKTPUUYECKUN 3apsil, cuja TOKa, OJIIEKTPUYECKOE
HapsDKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh OTEHIUAJIOB, 3JIEKTPOABIKYIIAsL CUIA,
paboTa TOKa, MHIYKIWS MAarHUTHOTO TOJIsA, cwia Awmmnepa, cwia JlopeHia, WHIYKTUBHOCTb
KaTYILKH{, SHEPrusi 3JEKTPUUYECKOI0 W MArHUTHOTO IOJIEW, MEpUOJ W 4YacToTa KojeOaHuil B
K0JIe0aTeIbHOM KOHTYpE, 3apsii U CHJIa TOKAa B MPOIEcCe TApMOHUYECKUX DIIEKTPOMAarHUTHBIX
Kosebanuid, (PoKycHOE paccTOsHHME M ONTHYECKAas CWJIa JIMH3BL, MPH OINUCAHWU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, WX OOO3HAUYECHUS M CIUHHIIBL,
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

OTKCHIBaTh HM3yYEHHBbIE KBAHTOBBIE SBICHHUS M IPOLIECCHI, HCIOJB3YS (U3NYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4acTOTa CBETa, BHEPIUs U
UMITyJAbC (OTOHA, TMEPHUOJI TOJypaclaja, SHEpPTHsl CBSI3M aTOMHBIX SIep, NPU ONHUCAHUU
MPaBWJIBHO TPAaKTOBaTh (PM3MUECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, HX OO0O3HAu€HUs H
€IMHHULIbI, YKa3blBaThb (OPMYIbI, CBS3bIBAIOLINE JAHHYIO (U3UYECKYIO BEJIWYMHY C JPYTHUMHU
BEJTMYMHAMH, BBIUUCIISITh 3HAU€HUE (PU3NYECKOM BETHUHHBI;

aHAJIM3UPOBATh (PU3MUECKHE TPOLIECCHl M SBJICHUS, UCIOJb3Yysd (U3MUYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH OMa, 3aKOHBI TMOCIEAOBATEIbHOIO M MapajyieIbHOIO COEIMHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  JJIEKTPOMAarHWUTHOW  WHAYKUHH, 3aKOH
MPSIMOJIMHENHOTO PacIpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHMe OWHIITEeHHAa Ui (oTorddeKrra, 3aKOH COXpAaHEHUS OHHEpPruu, 3aKOH
COXpAaHEHHUs HMITYJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUS
MaccoBOr0 4YHcIia, HocTynaaTsl bopa, 3aKOH pajMOaKTUBHOTO pacraia, MpH 3TOM pa3Iudarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HAMpaBiIeHHE BEKTOPa MHAYKIMUM MArHUTHOTO TOJIS MPOBOJHHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOM JIMH301;

BBITIOJIHATh SKCIEPUMEHTHI MO HCCIENOBAHUIO (U3MUYECKUX SIBICHUH M IPOIECCOB C
UCIOJIb30BAHMEM MPSAMBIX W KOCBEHHBIX HU3MEpEHHWil: mnpu 3ToM  (HopMynupoBaTh
npoOneMy/3agayy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY U3
MPeI0’KEHHOT0 000PYA0BaHUS, TPOBOAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI,

OCYILIECTBIISITh MpPsIMbIE W KOCBEHHBbIE H3MEpeHus (U3MUECKUX BEIMYUH, MPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOIbI OIICHKH
MOTPEIIHOCTEH U3MEpPEHU;

WCCIIEeI0BaTh 3aBUCUMOCTH  (U3UYECKUX BEIMYMH C HCHOJB30BAaHUEM MPAMBIX
U3MEpEHUi: MpPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH pe3ydbTaThl MOIYyYEHHOM
3aBUCHUMOCTH (PH3WYECKMX BEIMYMH B BHAE TaOnui u TpaduKoB, [AeiaTb BBIBOJABI 10
pe3ynbTaTaM HCCleOBaHMUS;

coOmoaTh MpaBuiIa 0e30MacHOro TpyJa MpHU NMPOBEJCHUM HCCIEAOBAHUM B paMKax
y4eOHOTO SKCHEPUMEHTa, Y4eOHO-UCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0paTOPHOTO 000PYAOBaAHUS;

pemaTh pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (HU3UYECKON MOJEbl0, HUCHONb3Ys
(dbu3nueckre 3aKOHBI ¥ MPUHIIUITBI, HA OCHOBE aHAIM3a yCIOBUS 3a/1a4l BHIOMPATh (PU3UIECKYIO
MOJENb, BBIACTATh (U3MUECKHE BETUYMHBI U (GOpPMYIbl, HEOOXOAUMBIE s €€ pelIeHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATh PEAIbHOCTH MOTYYEHHOTO 3HAYCHUS PU3NIECKON BEITHMYMHBI,

pelaTh KauecTBEHHBIC 3a/1a4l: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUHBYIO IIETIOYKY
paccyXJIeHUi ¢ OOpoi Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHHUS,;

WCIOJIb30BaTh TMPH pEIIeHHH Yy4eOHBIX 3a7ad COBPEMEHHBbIE HH(OpPMAIMOHHBIC
TEXHOJIOTUH ISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMN U TPEJICTaBICHUS Y4eOHOU W



HAyYHO-TIOMYJISIPHOH WHGOpPMAIH, MOJYYEHHOW W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATH MOJTYIaeMyI0 HHPOPMAIIUIO;

OOBSICHATh TNPUHLMUIBI JCHCTBUS MAIIWH, NPHOOPOB M TEXHMYECKHX YCTPOMCTB,
pa3nuyaTh yciIoBUs UX O€30MaCHOTO MCIIOIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

MPUBOANUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKHd, B 00BSICHEHHE MPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPCTUUCCKUEC 3HAHUA 110 C];)I/BI/IKG B HOBCG[{HGBHOﬁ KU3HHU [T
oOecrieyeHns OE30MACHOCTH MPHU 0OpALEHUN C MPUOOPAMH U TEXHHUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHS 3/I0POBBS U COOIIOCHHUS HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpere;

pa6OTaTI) B Ipynie€ ¢ BbBIIOJHCHUCM PA3JIMUYHBIX COLNUAJIBHBIX pOJICfI, IJIaHUPOBATb
paboTy TpymIbl, parMoOHAIBHO PACHPENesATh OOSM3aHHOCTH M IUIAHUPOBATH JESTEIHHOCTH B
HECTAHJAPTHBIX CUTyalUsaX, aACKBATHO OLCHHMBATH BKJAA KaXJ0ro M3 YYaCTHHKOB I'PYIIILI B
pelIeHne paccMaTpuBaeMoi MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue pasaeiioB U TEM IPOrpaMMBbl KosmmuecTBo yacos OnexrponHsie ((POBEIE)
n/m Bcero| KonTposbHbie [MpakTHyeckue obpasoBatesbHbIe pecypehl
paboThl paboThl

|Pa3zleJ1 1. ®PU3UKA U METOAbI HAYUHOI'O ITO3HAHU S |
‘1_1 Hd)mm(a Y METOJIbI HAYYHOT O [TO3HAHMS H 2 ” H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 pazjaeny H 2 ” ‘
[Pasnen 2. MEXAHUKA |
‘2_1 HKI/IHeMaTI/IKa H 5 ” H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
’2_ 2 HJlnHaMHKa H 7 || H HBI/I6HI/IOTeKa LIOK https:/m.edsoo.ru/7f41bf72 ‘
’2_3 HBaKOHM COXpaHEHHs] B MEXaHUKE H 6 ” 1 H 1 HBI/I6_]’[I/IOT€K3 LIOK https://m.edsoo.ru/7f41bf72 ‘
’I/ITOFO 1o pasjaeny H 18 ” ‘
[Pasnen 3. MOJIEKY.ISIPHASI ®U3UKA M TEPMOJIMHAMMKA |
‘3,1 HOCHOBLI MOJICKYIISIPHO-KMHETHIECKON TCOPHH H 9 ” H 1 HEI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3,2 HOCHOBLI TEPMOTHHAMUKH H 10 ” 1 H HEI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3,3 HArperaTHLIe cocrosiaus BerectBa. Da3oBbIe MEPEXOIbI H 5 ” H HEI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
II/ITOFO 10 pa3zaeny “ 24 ” ‘
[Pasnen 4. DJIEKTPOJIMHAMMKA |
|4_1 Hi)neKTpOCTaTI/IKa “ 10 ” “ 1 HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘4_2 HHOCTO;{HHLIﬁ SIIEKTPUIECKUil TOK. TOKH B Pa3IMUHBIX cpemax “ 12 ” 1 “ HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOI‘O 110 pa3aeny “ 22 ” ‘
‘Pe3epBHoe BpeMs “ 2 ” “ H ‘
‘OB]_HEE KOJIMUECTBO YACOB I10 [IPOTPAMME || 68 || 3 || 3 H ‘
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11 KJIACC

Ne HanmenoBanue pasnesioB U TEM IPOrpaMMBbl KosmmuecTBo yacos OnextpoHHsie (IU(POBHIE)
n/n Beero|| KonTposbhbie I[TpakTuuecKue obpasoBaTesbHbIe pecypebl
paboThl paboThl

[Paspen 1. DJEKTPOTMHAMHMKA |
‘1_1 HMaFHI/ITHoe mojie. DJIeKTpOMarHUTHAs WHYKITHSI ” 11 ” 1 H 3 HEI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 10 pa3nueny ” 11 ” ‘
[Pasnen 2. KOJIEBAHMSI M BOJIHBI |
‘2_1 HMexaHI/IquKI/Ie U 3JIEKTPOMArHUTHBIE KOJIe0aHUsS ” 9 ” H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘2_2 HMexaHI/IquKI/Ie U 3JIEKTPOMATHUTHBIE BOJHBI ” 5 ” 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘2_3 HOana H 10 || H 3 HBI/I6J'II/IOTeKa LIOK https:/m.edsoo.ru/7f41c97¢ ‘
‘I/ITOFO 10 pasneny ” 24 ” ‘
[Pasnen 3. OCHOBBI CIIEIIMAJIbHO¥ TEOPUM OTHOCUTEJIBHOCTH |
‘3_1 HOCHOBLI CHEUaTBHONU TEOPHH OTHOCHTEIBHOCTH ” 4 ” 1 H HBI/I6HI/IOT6K8. LIOK https://m.edsoo.ru/7f41c97c ‘
‘HTOFO 110 pa3aemny ” 4 ” ‘
[Paznen 4. KBAHTOBASI ®U3MKA |
‘4,1 HBneMeHTLI KBAaHTOBOM OIITUKU H 6 ” H HEI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘4_ 2 HCTpOBHI/Ie aToma H 4 || H HEI/I6HI/IOTeKa LIOK https:/m.edsoo.ru/7f41c97¢ ‘
‘4_3 HATOMHOB PO “ 5 || “ HBI/I6JII/IOTeKa LIOK https:/m.edsoo.ru/7f41c97¢ ‘
‘HTOFO 10 pa3aeny “ 15 ” ‘
[Pasnen 5. 2JAEMEHTbI ACTPOHOMMH M ACTPODU3UKH |
‘5_1 HBneMeHTLI ACTPOHOMHMH U aCTPOPUIUKH “ 7 ” 1 “ HBI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOI‘O 110 pa3aeny “ 7 ” ‘
[Paszen 6. OGOBLIAIOIIEE HOBTOPEHUE |
‘6_1 HO606H1a}0Luee MTOBTOpPEHHUE “ 4 ” “ HBI/I6JII/IOTeKa LOK https://m.edsoo.ru/7f41c97c ‘
‘I/horo 10 pa3aeny “ 4 ” ‘
PesepBHOE Bpemst 3
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Ne HanmenoBanue pasneiios U TEM IPOrpaMMBbl ’ KosmmuecTBo yacos ‘ OnextpoHHbIe (TU(POBLIE)
n/n Beero|| KonTposbhbie [IpakTuuecKue obpasoBaTesbHbIe pecypebl
paboThl paboThI
‘OBIHEE KOJIMUECTBO YACOB I10 [IPOTPAMME H 68 || 4 H 7 H




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KousmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIE
/o Beero|| Kontponshsie || [TpakTiueckue || A3Y4eHUA oOpazoBaresbHbIE PECYPChI
paboThl paboThl
1 ||Pusuxa — Hayka o npupoze. Hayunsie MeToabl mo3HaHUA 1 bubanorexa [JOK
OKPYKaroliero Mupa https://m.edsoo.ru/ff0c32e2
2 ||Poxb n mecto ¢u3uku B hOpMUPOBAHUH COBPEMEHHON HAayqHOH 1 bubanoreka [JOK
KapTHHBI MHPA, B MPAKTHYECKON JEITETbHOCTH JFOICH https://m.edsoo.ru/ff0c33e6
3 Mexannueckoe ABmwkeHrne. OTHOCUTEILHOCTh MEXaHHUYECKOTO 1 Bbubaunoreka [JOK
npwkenust. [lepemelieHne, CKOpoCcThb, YCKOPEHHE https://m.edsoo.ru/ff0c3508
4  ||PaBHOMEpHOE MPSIMOJIMHEWHOE IBIKEHUE 1 Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSMOJIIMHEUHOE IBUKECHUE 1 bubaunorexa [JOK
https://m.edsoo.ru/ff0c372e
6 CBoOoaHOe masicHue. Y CKOPEHHE CBOOOIHOTO MaACHHUs 1 bubaunoreka [JOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nmxenue. [[Bmxenne MaTepuaibHON TOUKH 10 1 bubanoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 IIpunuun otHocutenbHocTH ["anunes. MHepuuaibHble CUCTEMBL 1 bubaunoreka [JOK
orcuera. IlepBsrii 3akoH HproTOHA https://m.edsoo.ru/ff0c3be8
9 |[Macca tena. Cuna. [Ipuauun cyneprno3uuu cuil. Bropou 3akon 1 bubaunorexa [JOK
HpbroTOHA 1711 MaTepHATLHOW TOYKA https://m.edsoo.ru/ff0c3be8
10 |[|Tperuu 3axoH HeroTOHA [U1sl MaTepUaIbHBIX TOYEK 1 bubanoreka [JOK
https://m.edsoo.ru/ff0c3be8
11 |]3axon BcemupHoro tarorenus. Cuna tshxectr. [lepBas 1 bubanoreka [JOK
KOCMHYECKasi CKOPOCTh https://m.edsoo.ru/ffoc3d00
12 |/Cuna ynpyroctu. 3akon I'yka. Bec Tena 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0c3el8
13 ||Cuna tpenus. Kosdpduiment tperns. Cuna CONpOTHBICHUS MIPH 1 Bubmmorexa [IOK
IBUJKCHHH TEJIA B JKUIKOCTHU WJIU Ta3€ https://m.edsoo.ru/ff0c3f76
14 |loctymarenbHOe U BpallaTelbHOE IBIKCHHIE aOCOMIOTHO TBEPAOTO 1 bubnmoreka [JOK

Tena. MomeHT cuiibl. [1neuo cunbl. Y cnoBusi paBHOBECHS TBEPIIOTO
Tena

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Kontponshsie || [TpakTiueckue || A3Y4eHUA oOpasoBaresbHbIE PECYPChI
paboThI paboThI
15 |[[Umnynbc MaTepuaabHON TOYKU, CUCTEMBI MaTepUaATbHBIX TOUEK. 1 bubaunoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHs UMITyJbca. PeakTiHBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHHC
16 |/Pabora u MomrHOCTE cuitbl. KuHETHYECKast SHEPTUSA MaTepHATHLHON 1 bubaunoreka [JOK
Touku. Teopema 00 M3MEHEHHH KHHETHYESCKOW SHEPrHU https://m.edsoo.ru/ff0c4502
17 |TorenuuansHast s3Heprus. IloTeHInanbpHas 3HEPrHst yIpyro 1 bubanorexa [JOK
JehOpMHUPOBAaHHOW TPYKUHBI. [0TEHIIHAIbHAS SHEPTUS TENa https://m.edsoo.ru/ff0c461a
BOJIM3U MMOBEPXHOCTH 3eMIIH
18 ||[TloTeHimanpHbIC ¥ HEMOTCHIHATIBHBIC CHIBI. CBS3b PadOThI 1 Bbubaunoreka [JOK
HETMOTEHIINATIbHBIX CHIT C H3MEHEHUEM MEXaHHYECKOH SHEPTUH https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUUECKOW YHEPTrUH
19 |[/Tabopatopnas pabota «lccaemoBanue CBSI3H paOOThI CHITBI C 1 1
U3MEHEHNEM MeXaHMYEeCKOW SHEpPTUH Tella Ha IpUMepe
pacTsHKEHUsS] PE3UHOBOT'O KIyTa
20 ||Konrponbhas pabora o teme «Knnemarnka. /lnHamuka. 3aKOHBI 1 1 bubmuoreka [IOK
COXPaHEHHS B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
21 ||OcHoBHBIE MTOTOXKEHNUS MOJCKYIISIPHO-KMHETHYECKON TEOPHH. 1 bubaunoreka [JOK
BpoyroBckoe mermkenue. uddyzus https://m.edsoo.ru/ffOc4dc2
22 HMacca monekyi. KonmngectBo BemmectBa. [locrosnnas ABoraapo “ 1 ” “ H H
23 || Xapakrep ABHKEHUS U B3aUMOJEHCTBYSI YACTHL] BELLIECTBA.
Mognenu cTpoeHus ra3oB, JKUAKOCTEH U TBEPABIX TEI
24 | Temnooe paBHOBecue. Temmneparypa u e€ usmepenue. [lkana 1
Temreparyp Llenscust
25 |[Anmeambnsrii ra3 B MKT. OcHoBHOE ypaBaeHne MKT 1 bubnmoreka [JOK
https://m.edsoo.ru/ffOc4fde
26 ||[AOGcomroTHas Temreparypa Kak Mepa cpelHel KHHETHIeCKON 1 Bubmmorexa [IOK
SHEPTUH JABWKEHUS MOJIEKYIT. Y paBHeHrne MeHeneena- https://m.edsoo.ru/ff0c511e
Kianeiipona
27 H3aKOH JlanbpToHa. ['a30BbIe 3aKOHBI “ 1 ” “ H H
28 |[/TaGopaTtopras padora «VccnenoBanue 3aBUCHIMOCTH MEXTY 1 1
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Ne Tema ypoxka ’ KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Konrposbisie || [paktiyeckue || A3YICHIS oOpasoBaresbHbIE PECYPChI
paboThI paboThI
| ||napaMeTpaMH COCTOSIHUSI Pa3peKEHHOIO ra3ay || || || || ||
29 ||U3ompomuecchl B naeansHOM ra3e u ux rpaduieckoe 1 bubanorexa [JOK
MpeCTaBICHUE https://m.edsoo.ru/ffoc570e
30 ||BuyTpeHHss sHEprusi TEpMOJMHAMHYECKOW CUCTEMBI U CIIOCOOHI e€|| ] bubanorexa [JOK
u3MeHenus. KomudaecTBo TerioTsl v paboTta. BHYTpeHHSIs SHeprHs https://m.edsoo.ru/ff0c5952
OJTHOATOMHOTI'0 MJICAIEHOTO ra3a
31 ||Bunsi Temionepenayn 1 bubaunoreka [JOK
https://m.edsoo.ru/ff0c5¢36
32 ||YnenbHas Tero€éMKOCTh BemecTBa. KonmndecTBo TEMmIoTh Mpu 1 bubmuoreka [TOK
Tertonepenaye. AauabaTHBIH porece https://m.edsoo.ru/ff0c5¢36
33 |[TIepBrIit 3aKOH TEPMOIUHAMUKY U €T'0 IPUMEHEHHUE K 1 bubaunorexa [JOK
H30MpoIeccam https://m.edsoo.ru/ffOcsefc
34 ||HeobpatumocTs mporieccoB B npupose. Bropoii 3akoH 1 bubaunorexa [JOK
TEPMOTMHAMUKH https://m.edsoo.ru/ff0c6230
35 |[Ipunuun pefictBus u KIT/{ TermnoBoi ManMHel 1 bubanoreka [JOK
https://m.edsoo.ru/ff0c600a
36 | Kapro u ero KILA I | | |
‘37 HBKOJIOFI/ILIeCKI/Ie poOJIEMBI TEIJIOIHEPIETUKU H 1 ” H H H
38 ||Obo06maronmii ypok «MonekynspHas ¢puzuka. OCHOBBI bubnunorexa I[JOK
TEPMOTMHAMUKID https://m.edsoo.ru/ff0c6938
39 ||Kontpomnbhas pabora o teme «MonekynspHast ¢puznka. OCHOBBI 1 1 bubnunoreka I[JOK
TEPMOTMHAMUKID https://m.edsoo.ru/ff0c6a50
40 ||[Tapoobpa3oBanue u KoHIeHCanus. VMcnapeHne u KUIeHne 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0c63b6
4] ||AGcomoTHAsI 1 OTHOCUTEIbHAS BIAXKHOCTH BO3yXa. HachImeHHbIi 1 bubmmoreka ITOK
map https://m.edsoo.ru/ff0c64d8
42 | Tsépnoe teno. Kpucrammmdeckue u amopdHbie Tena. AHU30TPOIHS 1 bubnuoreka [JOK
CBOWCTB KpHCTaILIOB. JKumkue KpucTasuibl. CoBpeMeHHbIE https://m.edsoo.ru/ffoc65f0
MaTepHabl
‘43 HHnaBneHHe 1 KpUCTAJIM3aLusl. Y IeNbHAsI TEIUIOTA TUIABJICHHS. “ 1 ” “ H HBH6J1H0TeKa ITOK
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npoBogHUKOB. JlabopaTopHas pabora «3ydeHre CMEIIaHHOTO
COCITMHEHUSI PE3UCTOPOBY

Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Konrposbisie || [paktiyeckue || A3YICHIS oOpasoBaresbHbIE PECYPChI
paboThI paboThI
| |[Cybmumanms | [ [https://m.edsoo.ru/ff0c6708
44 ||YpaBHEHHE TEILIOBOrO OayiaHca 1 Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c6820
45 || DnexTpuzanus Ten. DIEKTpUUIecKUr 3apsia. JBa Buga 1 bubmoreka [TOK
JJIEKTPUUYECKHX 3aPsI0B https://m.edsoo.ru/ffOcébcc
46 ||I[IpoBOgHMKH, TUIIEKTPUKH U HOJYIPOBOJHUKH. 3aKOH 1 bubanoreka [JOK
COXpaHEHHs JIEKTPHIECKOro 3apsiaa https://m.edsoo.ru/ffOcébcc
47 |BzaumoperictBue 3apsaaoB. 3akoH Kymnona. ToueuHnbd 1 bubaunoreka [JOK
JIIEKTPHUUECKUH 3apsijl https://m.edsoo.ru/ffOc6ces
48 |HampsoxkeéaHoCcTh 3exTpryeckoro nois. [IpuHIun cynepno3uum 1 bubnuorexa LIOK
JJIEKTPUUECKUX TT0JIer. JIMHUK HAITPSHKEHHOCTH https://m.edsoo.ru/ffOc6df2
49 |[[Pabota cun anekTpocraTiyeckoro noms. [Torennuan. PazHocts 1 bubnuoteka IIOK
MOTEHIINAJIOB https://m.edsoo.ru/ff0c6f00
50 ||IIpoBOOHUKYU M AU3IEKTPUKH B IJIEKTPOCTATUUECKOM IIOJIE. 1 bubaunoreka [JOK
JlusnekTprudeckast MPOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
51 |[9aexrpoemkocts. Konaencatop 1 bubaunoreka [JOK
https://m.edsoo.ru/ff0c7126
52 ||971eKTpo€MKOCTh IIIOCKOT0 KOHACHCATOpa. DHEPTHA 3apsKEHHOTO 1 bubnuorexa [JOK
KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 ||/IaGopaTopHas pabora "V3MepeHue IneKTpoEMKOCTH 1 1
KoHJIeHcaTopa"
54 ||IIpuHiun AeiCTBUS M IPUMEHEHHE KOHAEHCATOPOB, 1
KOIMPOBAJILHOIO anmapaTa, CTpyHHOro puHTepa.
DJIeKkTpocTaTuuecKast 3aluTa. 3a3eMICHUE JIIEKTPOIPUOOPOB
55 ||91exTprdeckuii TOK, yCIOBUS €T0 cyliecTBoBaHMA. [10CTOSHHBIN 1
Tok. Crta Toka. Hanpsbkernue. Conporuienune. 3akon Oma yis
yJacTKa IIEeIH
56 ||IlocnenoBarensHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE 1 bubnmoreka [JOK

https://m.edsoo.ru/ffoc74f0
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Ne Tema ypoxka KosmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Kontponshsie || [TpakTiueckue || A3Y4eHUA oOpasoBaresbHbIE PECYPChI
paboThI paboThI
57 ||Pabora u MoImHOCTB 3neKTpHYecKoro Toka. 3akoH Jlxxoymns-Jlenma 1 bubanorexa [JOK
https://m.edsoo.ru/ff0c7838
58 |[3akon Oma 1t moTHO¥ (3aMKHYTOH) 3JIEKTPHYCCKOH IIETIH. 1 bubmoreka [TOK
Kopotkoe 3ambikanue. JlabopaTopras pabora «M3mepenne DJ1C https://m.edsoo.ru/ff0c7ae0
HCTOYHHMKA TOKA ¥ €r0 BHYTPEHHETO COMPOTHBIICHHS
59 ||9mekTpoHHas MPOBOAUMOCTS TBEPABIX METAILIOB. 3aBUCUMOCTD 1
COMPOTHBIICHHUSI METAILIOB OT TeMIepaTypbl. CBepXIpPOBOANMOCTh
‘60 H3JIeKTpI/IlIeCKI/II/I“TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHBIX ITyYKOB H ” H H H
61 ||[TomynpoBoguuku, UX COOCTBEHHAs! U IPUMECHAS TIPOBOAUMOCTD. bubanorexa [JOK
CgorictBa p—N-niepexoma. [1onynpoBoAHUKOBbIE IPUOOPHI https://m.edsoo.ru/ffOc84ae
62 || DneKTpuUecKUH TOK B pacTBOpaXxX M paciuiaBax dJIeKTPOIUTOB. 1 bubmuoreka [IOK
DJIEKTPOIUTHYECKAS IUCCOIMAIIMS. DIIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 || Dnexkrpuueckur TOK B razax. CaMOCTOSATENbHBIN U 1 bubaunoreka [JOK
HECaMOCTOATETIbHBIN paspsia. Momaus. [azma https://m.edsoo.ru/ffOc84ae
64 || Dnexrpuueckue NpuOOPHI U YCTPOHUCTBA U UX TPAKTUIECKOE 1 bubnunorexa [JOK
npumMenenue. [IpaBuina TeXHUKH 6€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
65 ||Obo6maronHii ypok «JIEKTPOIMHAMHUKA 1 bubanoreka [JOK
https://m.edsoo.ru/ff0c88be
66 |KonrtponbHas paborta no teme «aekrpocTatuka. [1ocTOsTHHBIN 1 1 bubanoreka [JOK
SIIEKTPUYECKUH TOK. TOKM B Pa3IHUYHBIX CPEIax» https://m.edsoo.ru/ff0c8a8a
67 ||Pe3epBHblit ypok. KontponbsHast pabora no reme 1 bubnunorexa I[JOK
"JexTpoqrHaMuKa" https://m.edsoo.ru/ff0c8c56
68 ||Pe3epBHbiit ypok. Ob6obUIaromumii ypok o Temam 10 knacca 1 bubarnoreka [JOK
https://m.edsoo.ru/ff0c8f6c
‘OB]_HEE KOJIMYECTBO YACOB I10 [TIPOTPAMME || 68 || 3 || 3 H
11 KJIACC
Ne Tema ypoxka | KonnuectBo yacos | Hata DJeKTpoHHbIE HU(POBHIE
n/n Bcero KOHTpOHBHLIe HpaKTI/I‘IeCKI/Ie HN3YUCHUA 06pa30BaTeJ'IBHBIe PECYpPChI
paboThI paboThI
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Ne Tema ypoxka KousmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC

/i Beero|| Kontponshsie | [paktuueckue || M3Y4eHHs oOpazoBaresbHbIE PECYPChI

paboThl paboThI

1 |ITocTosiHHBIC MAarHUTHI U KX B3aHMOJICUCTBHUE. 1 bu6mmoreka [IOK
MaruuTtHOe 1oJie. BeKTOp MarHUTHOW MHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHAYKIHHU

2 |[MarauTtHOe 1oJie MPOBOAHMKA ¢ ToKoM. OmbIT Opcrena. || 1 bubnuorexa [IOK
B3aumoeiicTBre MPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 |JTaboparopHas paboTa «/3ydeHnEe MAarHUTHOTO TIOJIS 1 1 bubnuotexa [JOK
KaTYIIKA C TOKOMY https://m.edsoo.ru/ff0c98fe

4 ||IeiicTBME MarHUTHOTO TIOJISI HAa TPOBOJIHUK C TOKOM. 1 1 bubnuotexa [JOK
Cuna Amrnepa. Jlabopatopaas pabdora «MccnenoBanue https://m.edsoo.ru/ff0c9ac0
JCHCTBUS TIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»

5 ||deficTBe MarHUTHOTO TOJIST HA ABUKYITYIOCS 1 bubnuotexa [JOK
3apspkennyro yactuily. Cuna Jlopenia. PaboTa cuisr https://m.edsoo.ru/ff0c9df4
Jlopenua

6 ||9nexTpomarautHas uHAyKIUA. [IoTok BekTOpa 1
MarHuTHOM uHAyKuuu. J/C nuHayknuu. 3akoH
AJIEKTPOMArHUTHOM nHayKuuu dapaaes

7 ||/TaGoparopnas pabota «MccneqoBanue sBICHUS 1 1 bubnuorexa [JOK
AIIEKTPOMATHUTHON MHTYKIIHNY https://m.edsoo.ru/ff0cal50

8 ||[MaayktuBHOCTH. SIBNeHne camouuaykuu. 3J1C 1 bu6mmoreka [IOK
CaMOMHIYKIIMK. DHEPrUsl MATHUTHOTO TIOJISI KATYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE TOJIe

9 ||TexHuuyeckue ycTpoicTBa U UX IPUMEHEHUE: 1
MMOCTOSIHHBIE MAarHUTHI, JIEKTPOMArHUTHI,

AJIEKTPOABUTaTENb, YCKOPUTEIN SJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TeYb
10 ||O606maromuii ypok «MarHuTHoe moJe. 1 bubnunoreka [JOK

QHGKTpOMaFHI/ITHaH HHIAYKOUS»

https://m.edsoo.ru/ff0cab82
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Ne Tema ypoxka KousmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC

/o Beero|| Kontponshsie | [paktuueckue || M3Y4eHHs oOpazoBaresbHbIE PECYPChI

paboThl paboThI

11 |[KonTponbHas paboTa no teme «MarHuTHOE IoJIe. 1 1 bubnuorexa [JOK
DIEKTPOMArHUTHAS WH/YKIIHS https://m.edsoo.ru/ff0cad58

12 ||CBoOonHbIe Mexannyeckue Konebanus. ['apmonnueckue| 1 bubnuorexa [JOK
KoJieOaHusl. YpaBHEHHE TaPMOHUYECKUX KOJICOaHUH. https://m.edsoo.ru/ffOcaf06
[IpeBpanienue sHeprun

13 |[JTabopaTtopHas pabora «VccnenoBanne 3aBUCHMOCTH 1 1
Mepro/1a MaJIbIX KoJIeOaHMii Tpy3a Ha HUTH OT JUTHHBI
HUTH U MacChl rpy3a»

14 |[KoneGaTenbHbId KOHTYp. CBOOOIHBIE 1 bubnuoreka [IOK
AIIEKTPOMATrHUTHBIE KOJICOAHHS B HACaTHHOM https://m.edsoo.ru/ff0cb820
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEKIY
MEXaHUYECKUMH H AJIEKTPOMArHUTHBIMH KOJICOaHUSMU

15 ||[®opmyna Tomcona. 3akOH COXpaHEHUS YHEPTUH B 1 bubnuorexa [JOK
HeaTbHOM KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ff0ch9c4

16 ||[IpencraBieHue o 3aTyXarOMUX KOJICOAHHSIX. 1 bu6moreka [IOK
BoIHykIeHHBIC MeXaHUYeCKHe KoyieOanus. Pe3oHanc. https://m.edsoo.ru/ff0cbb86
BBIHYXICHHBIE 2JICKTPOMArHUTHBIC KOJICOAHUS

17 ||[Tepemennbd ToK. CHHYCOMAAIBHBIA TTIEPEMEHHBIN TOK. 1 bubnuorexa [JOK
MOIIHOCTh IEPEMEHHOI0 TOKA. AMIUIMTYIHOE U https://m.edsoo.ru/ffOcbd34
JICWCTBYIOIIEE 3HAYCHUE CHITBI TOKA U HAIPSHKCHUS

18 || Tpanchopmatop. [Ipou3BoacTBO, Nepeaada u 1
NOTPeOICHUE ICKTPUICCKOHN SHEPTHH

19 ||[VcrpoiicTBO U mpakTUYECKOE MPUMEHEHHE 1 bubnuoreka [JOK
AIIEKTPHYECKOTO 3BOHKA, FEHEPATOPa IIEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKA, TMHHUN DJICKTpoTIepeiad

20 ||[Dxosornyeckre pucku Mpu MPOU3BOJICTBE 1

QJICKTPOOHCPIUH. Ky.]'IBTypa HCIIOJIB30BAHUA
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Ne Tema ypoxka ’ KousmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Kontponshsie | [paktuueckue || M3Y4eHHs oOpazoBaresbHbIE PECYPChI
paboThl paboThI
‘ HaneKTpoaHepmH B TIOBCEIHEBHOU JKU3HU H || H H
21 |MexaHWYeCKHE BOJIHBI, YCIOBUS PAaCIIPOCTPAHEHUS. 1 bubnuorexa [JOK
[epuoa. CkopocCTh pacpOCTPaHEHHUS U UTHHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tomepeunsbie ¥ MPOAOTBHBIE BOJIHBI
22 |3Byk. Cropoctb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. || 1 bubmoreka [IOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ||[DNeKTpOMarHuTHBIE BOJHBI, UX CBOUCTBA U CKOPOCTb. 1 bubnuoreka [JOK
[Ikasna 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 ||[TpuHIMIIBEI paTUOCBSI3U U TeICBUACHUS. Pa3BuTHe 1
CpeACTB CBs3U. Pamnonokanus
25 |[KonTtpompHas pabora «KosebaHust M BOJHBI 1 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOcc6f8
26 |[IpssmosHEHOE pacpOoCTpaHEHHUE CBETA B 1 bubnuorexa [JOK
OJIHOPOIHOM cpejie. ToueuHbI HCTOYHMK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
27 ||OtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS CBETA. 1 bubnuorexa [JOK
[TocTpoeHue n300pakeHUH B IUIOCKOM 3€pKajie https://m.edsoo.ru/ff0cd4e0
28 |[[Ipenomnenue cBeta. [lomHOE BHYTpEeHHEE OTpaKEHHE. 1 bubnuorexa [JOK
[IpenensHBIA yroJ MOJIHOTO BHYTPEHHETO OTPaXKCHHUS https://m.edsoo.ru/ffOcd 716
29 ||/Taboparopnas padota «M3mepeHue mokazaress 1 1 bubnuorexa [JOK
[IPEIOMIIEHHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 |[JIunzsl. [locTpoenue nzodpaxenuii B mun3e. Gopmyna 1 bubnunoreka [JOK
TOHKOM JIMH3bI. YBEINYCHUE JTNH3BI https://m.edsoo.ru/ffOcddle
31 ||/TaGoparopnas pabota «MccneqoBanue CBOKWCTB 1 1
1300pakeHui B IMH3aX»
32 ||ducnepcus ceera. CloKHBIN cocTaB 0eJIoro cBera. 1 1
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Ne Tema ypoxka KousmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/i Beero|| Kontponshsie | [paktuueckue || M3Y4eHHs oOpazoBaresbHbIE PECYPChI
paboThl paboThI
[[Ber. JIabopaTopHas padora «HabmroneHue qucrnepcun
CBETa»
33 ||UuTepdepenmus creta. Judpakmaus cBera. 1 bubnuorexa [JOK
JudpakiuonHas penérka https://m.edsoo.ru/ffOced22
34 |[TonepeuHocTh CBETOBBIX BOJH. [losisspuzarus ceeta 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0cf02e
35 ||OnTruyeckne mpuOOPHI H YCTPONCTBA U YCIOBUS HX 1
0€30MacHOTO MPUMEHEHUS
36 |[["'paHUIIBI MPUMEHIUMOCTH KJIACCHYECKOW MEXaHUKH. 1 bubnuoreka [JOK
[MocTynaTel crielUanbHOW TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 ||OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH. 3aMe ICHHE 1 bu6moreka [IOK
BPEMEHH U COKpAIIICHHUE JUTUHBI https://m.edsoo.ru/ffOcfa42
38 ||DHeprus u UMIYJIbC PEIATUBUCTCKOW YacTHUIlbI. CBsI3h 1 bubnuorexa [JOK
MAcCChI C SHEPIHEH U UMITYJIbCOM. DHEPrus MOKOS https://m.edsoo.ru/ffOcfc68
39 ||[KonTtpoawsHas paborta «Ontrka. OCHOBBI CHIEITUATBHOM 1 1 bubnuorexa [JOK
TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 (|[@otonbl. ®opmysna [lmanka. DHEPrus U UMITYJIbC 1 bubnuorexa [JOK
dorona https://m.edsoo.ru/ffOcfel6
41 ||OtkpeiTHE U HccnenoBanue Gotodddekra. Onbiter A. .|| 1 bubnuorexa [JOK
CroneToBa https://m.edsoo.ru/ffOcffc4
42 |3akonsl hoTordhdekra. YpaBHeHHEe DUHILITEHHA LIS 1 bubnunoreka [JOK
doroaddekra. «Kpacnas rpanuna» GoTosddexra https://m.edsoo.ru/ff0d015e
43 ||TaBnenue cBera. Onbithl I1. H. JIebenera. Xumudeckoe 1 bubmuoreka [JOK
JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
44 | TexHHMueckre yCTpOWCTBA U MTPAKTUYECKOE 1

IMPUMCHCHUC! (I)OTOBJ'ICMCHT, (I)OTO)IaT‘{I/IK, COJIHCYHasA
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Tema ypoka

KomnnuectBo yacos

Bcero

KontponbHble
paboTsl

[IpakTrueckue
paboTsl

JlaTa
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIC
oOpazoBaresbHbIE PECYPChI

‘6aTapesI, CBETOJINO]T

Metoabl HAOIIOICHUS U PETUCTPALIUH 3JIEMEHTapHBIX
yactull. Kpyrislii cton «@yHnameHTaIbHbIE
B3aUMOIeUCTBUS. ENMHCTBO pU3NUeCKOU KapTHHBI

45 |[Pemenue 3a1a4 o TeMe «JI€MEHThI KBAHTOBOM 1 bubnuotexa [JOK
OTITHUKUY https://m.edsoo.ru/ff0d0302

46 ||Moaens atoma Tomcona. OmbiTel Pesepdopna mo 1 bubmmoreka [JOK
paccesiHuio o-yactuil. [ImanerapHas Mojeab aTomMa https://m.edsoo.ru/ff0d091a

47 |loctynarsl bopa 1 bubnuoreka [JOK

https://m.edsoo.ru/ff0dOafa

48 ||W3nydenue u noriomeHrne (GOTOHOB MPH TePEX0Ie 1 bubnuotexa [JOK
aToma ¢ OJIHOTO YPOBHsI SHEPTUH Ha Apyroi. Bup https://m.edsoo.ru/ff0dOafa
CIICKTPOB

49 ||BomHOBBIE cBOWCTBA YacTHIl. BosHbI e Bpowis. 1 bubnuorexa [JOK
KopmyckyssipHO-BOJTHOBOW yayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHY)XJICHHOE H3JTy4CHHE

50 ||OTkpeiTHE pagunoakTuBHOCTU. OMBITHI Pe3epdopaa o 1 bubnuorexa [JOK
OTIPEICIIEHUIO COCTaBa PaJiOAKTHBHOTO U3TyYCHHUS https://m.edsoo.ru/ffod0fd2

51 ||CowuctBa anbda-, 6eTa-, raMma-u3irydeHus. Bnusaue 1
PalMOAKTUBHOCTH Ha KUBBIC OPraHU3MbI

52 ||OTkpeITHE TPOTOHA U HEWTpoHa. M30TOMEI. Albda- 1 bubnuorexa [JOK
pacraz. DICKTPOHHBIN U IO3UTPOHHBIN OeTa-paciaj. https://m.edsoo.ru/ff0d1162
l'amma-uznydyenue

53 ||DHeprus cBsi3u HYKJIOHOB B sJpe. SlepHbIe peaKiuu. 1 bubnunoreka [JOK
Snepubid peaktop. [IpoOaeMbl, MepCIeKTUBBL, https://m.edsoo.ru/ff0d1356
9KOJIOTUYECKUE ACTICKThI SCPHOUW DHEPTETHKU

54 || DnemeHTapHble YacTHIbl. OTKPHITHE MO3UTPOHA. 1 bubnunoreka [JOK

https://m.edsoo.ru/ff0d0e38
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Tema ypoka

KomnnuectBo yacos

Bcero

KontponbHble
paboTsl

[IpakTrueckue
paboTsl

JlaTa
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIC
oOpazoBaresbHbIE PECYPChI

‘ ‘an a»

Bun 3Be3ar0T0 HeOa. Co3Be3usl, SpKue 3BE3IbI,
IIJTAHETHI, UX BUJAUMOC IBUXXCHUC. COJIHG‘-IHafl cucreMma

5

6

Connue. ConHeuyHasi akTUBHOCTb. MIcTOUHMK 3HEprun
CouHua 1 3B€31

5

7

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3 b
TJIaBHOH MOCJIEIOBATEIIbHOCTH. BHYTpeHHEE CTpOCHUE
3B€31. COBpEMEHHBIE TTPEICTABICHUS O
MPOUCXO0KACHUH 1 3BOJIoIMK COJIHIIA U 3BE3]

5

8

Mneunsiii [1yre — Hama ['anakruka. Ilonoxenue n
newkenne Comuna B [Namaktuke. [Nanaktuku. Yepubie
JBIPBI B SiJpax rajJakTHK

5

9

Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro
B3phIBa. PekToBOC M3mydeHne. MerarainakTuka

HHepemeHHLIe po0OJIeMbl ACTPOHOMHHU

6

1

KonTtponbHas padoTta «971€MEHTBl aCTPOHOMUHU U
acTpOoPU3UKN»

6

2

O6o06matomuii ypok. Posb ¢u3uky u acTpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHYSCKOM, COIMAIIBHON B
ITUYECKOH chepax IesTeTbHOCTH YeI0OBeKa

6

3

O6o06maromuit ypok. Ponb u Mmecto pusuku u
aACTPOHOMHHU B COBPEMEHHOW HayYHOW KapTHHE MHpa

6

4

O6o06maromuii ypok. Ponb ¢pusndeckoii Teopuu B

MUpa

(hopMHUPOBaHUHU TIPE/ICTABICHUM O PU3NYECKON KapTHHE

(S}

HO6o6manmI/II7I ypok. MecTo ¢pu3nuecKoi KapTUHBI

[




Ne Tema ypoxka KousmmuectBo yacos ‘ [Hara DneKTpoHHbIE HU(POBBIC
/o Beero|| Kontponshsie | [paktuueckue || M3Y4eHHs oOpazoBaresbHbIE PECYPChI
paboThl paboThI
MUpa B 00IIIEM psiZTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTaBICHUN O IPUPOJIC
66 |Pe3epBHEI ypok. MarHuTHOE 1oJie. DneKTpoMarauTHas || 1
WHIYKIIAS
67 ||Pe3epBHbIii ypok. Ontrka. OCHOBBI CHICIIHAIEHOM 1
TEOPUH OTHOCUTEITBHOCTH
68 |Pe3epubrii ypok. KBantoBas ¢pusnka. DieMeHTHI 1 bubnuotexa [JOK
aCTPOHOMHH U aCTPOYUZUKH https://m.edsoo.ru/ff0d1784

IOBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 | 4 | 7 I
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI 111 YYEHUKA

» ®dusnka, 10 xiracc/ KacessHoB B.A., OOIIeCTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTHIO «JIPODAy; AxnimoHepHoe 001mecTBo «M3maTenscTBo
«IIpocsemenne»
» ®dusmka, 11 kiracc/ KacesiHoB B.A., O011ecTBO ¢ OrpaHUYeHHON 0TBETCTBEHHOCTRIO «/[PODA»; AktinonepHoe 00mecTBo «M31arenscTBo

«IIpocsemenuey

METOIUYECKUE MATEPUAJIbI IJIs1 YUYUTEJIA
[Iporpamma kypca ¢puzuxu a1 10—11 knaccos. bazossiii yposens (aBrop B. A. KacesinoB) YMK «®usuka. 10 xinacc. bazoBeiil ypoBeHb»
1. ®usuka. 10 kmacc. ba3zoBelil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxenuem (aBTop B. A. KacesHOB).
2. ®usuka. 10 xmacc. ba3oseiit ypoBenb. Metomnueckoe nmocodue (aBrop B. A. KacesiHoB).
3. ®usuka. 10—11 kmaccel. bazoBerit ypoBens. Terpanas st 1abopatopHbix padoT (aBTopsl B. A. Kacesnos, B. A. Koposun).
4. ®usuka. 10—11 xmaccel. ba3oblii ypoBeHb. KoMruiekT TeTpaneit 1yt KOHTpOIbHBIX padoT (aBTop B. A. KachsiHOB)
5. ®uzuka. 10 knacc. unaktuyeckue kapTouku-3aganus (aBTopsl M. A. Ymakos, K. M. YmiakoB).

YMK «®usuka. 11 xnacc. ba3oBblil ypoBeHb»



1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npunoxenuem (aBrop B. A. KacesaHoB).
2. ®usmka. 11 kmacc. ba3oBsiii ypoBeHb. MeTommdeckoe mocodue (aBrop B. A. KachsiHOB).
3. ®usuka. 10—11 knaccel. bazoBeiit ypoBens. Terpans st 1aboparopHsix padoT (aBTopsl B. A. Kacesinos, B. A. Koposun).
4. ®uzuka. 10—11 xnaccel. ba3oBslii ypoBenb. KoMiuiekT TeTpaaeii 1uist KOHTpoIbHBIX padoT (aBTopsl B. A. KacesiHos, U. B. Urpsimos).

5. ®usuka. 11 knace. Jlunakrudeckue KapTouku-3ananus (aBTopsl M. A. Ymakos, K. M. Yiakos)

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU NHTEPHET
1 http://nsportal.ru - conmaneHast ceTb pabOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mmkore.

3 http://festival. 1september.ru/articles/ - ¢pectuBanp nmegarorudeckux uaein «OTKPHITHINA YPOK».
4 http://www.fizika.ru/ - caiit s yaureneit QU3MKH M UX YICHUKOB.

5 http://www.physics.ru/ - maTepuaisi mo Gu3HKe.

6 www . ege .edu.ru - uapopmarmoHHbIi mopran EI'D.

7 http :// school - collection . edu . ru/ - equnas komtexkuus [{OPoB



