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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeOHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpamMMel, mpejactaBieHHbx B PI'OC COO, a Ttakke ¢ ydérom
denepanbHOl pabouell MporpaMMbl BOCIIHTAaHMS M KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayIn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue TporpaMMbl 1O (HU3MKE HANpPaBIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatoutuxcst 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yiapTaTaM OOyueHHus, a TaKXKe YYUTBHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensiorcs
OCHOBHbIE 1M U3ydyeHUs: (U3UKH Ha YpPOBHE CpeIHEro oOuiero oOpa3oBaHus, MIaHUPyEMbIe
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, METalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® [IJIaHUpPYyEMbIE pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3yAbTAThI MO rojiaM O0yUeHUs;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAU€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GUBHKA — CHCTEMOOOpA3YIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (pU3NYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUHN, U3y4aeMbIX
xuMueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTAa, OCBOCHUS KOCMOCA, MOJYYEHHS HOBBIX
MaTepHasIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOW BKIJIAJl B
(dhopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpoBaHHE YMEHUI
MIPUMEHSTh HAYYHBIH METO/ MO3HAHUS TPU BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUN.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0Opa3oBaHusl MOJIO0XKEH Psij UeH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca pusuku 00beTMHEH BOKPYT
¢usnueckux Teopuil. Bengymum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzainus npeamnonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHuana Gu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK’Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIeMaMH.

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

Hoes »skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MTPUPOOTNIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha YpPOBHE CpeIHEero oOImero oOpa3oBaHUs
ABISAIOTCS (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKType MOCTPOCHHS
¢busnueckoil Teopud, poyid (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULaX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHus C€CTCCTBCHHO -
HAy4YHBIX SIBJIEHUH U IPOLIECCOB).

CuCTeMHO-IeITETFHOCTHBIN MOJIX01 B Kypce (PU3UKH peamn3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAILHON NeSITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — ATO KCHOJB30BAHME CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
abopaTOpHBIX pabOT, KOTOpble B TporpamMme mo ¢u3nke OObEeTUHEHBI B OOIIUNA CIHUCOK
YUEHHUYECKUX TPAKTHUYECKUX padoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMBIX JJid KOHTPOJIA H OLCHKHU, OCYHICCTBIIACTCA YYaCTHHKAMH 06p330BaT€J'II)HOFO
rpolecca UCX0/11 U3 0COOCHHOCTEN MIIaHUPOBAaHUS U OCHalleHusl kabunera ¢puzuku. [Ipu sTom
obOecnieunBaeTcs OBJIaJICHHE OOy4alOUIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HCCJIC10BaHUA 3aBHCHUMOCTEHN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IMOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MMPECATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KAa4CCTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsl pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJTaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3yYeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. 21.]'[5[ KaUCCTBCHHBIX 3aJla4 IIPUOPUTETOM
SBIIAIOTCA 3aJaHUsl Ha OOBSCHEHUE TMPOTEKaHUsS (U3MUECKUX SBJICHUH M TPOILIECCOB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOIENH Uil CUTYalldu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBaHmsimu PI'OC COO k MarepuasTbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tmpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH M3Y4aTbCs B YCIOBUSX MPEIMETHOrO KaOWHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO 1MKiIa. B kaOunere
(bu3KUKKN 10KHO OBITH HE0OX0UMOE 1a00paTopHOE 000PYIOBAHKE ISl BHIIOJHEHHUS YKa3aHHbBIX
B 1mporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT U JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJbHON JTOCTATOYHOCTH M 00ecrevyrBaeT MOCTAaHOBKY MEPEYMCIEHHBIX B MPOrpaMMe Mo
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaboparopHoe obopymoBaHUE UIsl YYEHHYECKUX MPAKTUYECKUX padoT dopMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIIOJIh30BAaHUH AHAJOTOBBIX W HU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE HU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH HENSIMHU U3YUEHUS (PU3UKHU B 00IIeM 00pa30BaHUM SIBIISTFOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydaloUIMXCsl K HaydyHOMY H3YyUCHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABICHUH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3ydeHHsS OCHOB CTPOCHUS
MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dhopMHpOBaHKE YMEHUI OOBSICHSTD SBICHUS C UCIOIh30BaHNUEM (DU3UYECKUX 3HAHUHN U
HAyYHBIX JI0Ka3aTEeIbCTB;

(dbopMupoBaHHe NMPEJCTABICHUNA O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STHX Iielell oOecrieunBaeTcs pPEIICHHEM CIEeIYIONMX 3aJad B IIpolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0miero o0pa3oBaHus:

nprOOpEeTeHNE CHCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3KKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TMPUMEHSATH TEOPETUYECKUE 3HAHUS Ui OOBICHEHUS
(bU3UYeCKUX SBICHUM B TPUPOJIE U JJs1 TPUHATUS TPAKTHYECKUX PEIICHUH B
MMOBCEIHEBHOMN JKU3HH;

OCBOEHHE CIOCOOOB pEIIeHUs pPA3IMYHBIX 3aJad C SIBHO 3a/JaHHOM (u3nueckoi
MOJIENIbI0, 3a/ay, TO0JIpa3yMEBaAIOIIUX CaMOCTOSITEIbHOE CO3JaHHe (PUINYECKOU
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JICHCTBUS TEXHUYECKUX YCTPOWUCTB WU
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;

OBJIaJIECHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS U MPOBEIEHUS (PU3NUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  HUHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIyYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbIi YpOBEHB) Ha YpPOBHE CpEIHEro 0OIero oOpa3oBaHUS
oTBoauTcs 136 wacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 vacoB (2
yaca B HEJIEIIO).

[Ipemiaraemsrii B mporpamme 1o Gpu3uKe NepeueHb JJA00PATOPHBIX U MPAKTUIECCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEIb JeJaeT BBIOOP IPOBEICHHS JIAOOPATOPHBIX pPabOT |
OTIBITOB C YYETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatOIIXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOAbI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUs OKpyxarouiero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Pusnveckue
3aKOHBI ¥ TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3MUECKIX 3aKOHOB. [IpHHITHIT COOTBETCTBUS.
Ponmp m mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE ATUHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[Tepemernienne, CKOpPOCTh (CpemHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHHE TepEeMEICHIA 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIWKEHUE. ['padmku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMELICHUSI MaTEPUAIbHON TOYKH OT BPEMEHH.

CBoboaHoOe masieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHME MATEpUATIBHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckre yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHUE: CIUIOMETp, JBWKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABM>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1I€JIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  NYTAMH, TNPONACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENbHbIE pPaBHbIE MPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWXEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUkKEHUS MIAPUKA B BA3KOM KUJIKOCTH.
N3ydenue nBuxeHus Tena, OpoIeHHOrO TOPHU30HTATBHO.
Tema 2. Junamuxa

[Tpunnun otHocurenbHOCTH ['anuies. [lepsoiid 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcUYéra.



Macca Tema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hprotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepUaIbHBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, cKoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHUS U cuia TpeHus nokos. Koaddumment tperns. Cuna conmpoTuBIeHUS
MIpU ABMKECHUU TeJIa B )KUJKOCTH WJIH Ta3e.

[TocTynarenpHoe U BpaliareabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMeHT cuiabl OTHOCUTENIBHO Ocu BpaieHus. lliedo cuibl. YcinoBusi paBHOBecHs
TBEPAOTO Tea.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHWE: TMOIIMIUITHUKY, JIBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiH.

HesecomocTts. Bec Tena npu yCkOpeHHOM MOABbEME U MMAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

YcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKMHE W PE3UHOBOM
oOpasrie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonbl cOXpaHeHUus 6 MEXAHUKE

Nmmynsc MatepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIIbI U
M3MEHEHNE UMITYJIbCA TeJa. 3AKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE NBHKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMatepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM NPYKUHBIL.
[ToTennuansHas 3HEprust Tejaa BOIU3U MOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble W HENMOTEHIUANbHbIE CHIBL. CBsi3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U NPAKTUYECKOE NMPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBIN
MHACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Teila Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOIO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxenue. Huddysus. XapakTep ABWKCHHUS W B3aUMOJICHCTBUS YaCTHI]
BemiecTBa. MoJiel CTPOCHUSI Ta30B, KUAKOCTEM M TBEPABIX Tel M OOBICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KonndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Mogens uaeansHoro raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KHHETHYECKON TEopuun
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIiepaTrypa Kak Mepa CpeAHed KHHETHYECKOW JHEepruu
TEIIOBOro JABWKEHHS dvactui rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBHenue MenneneeBa—Knaneiipona. 3akoH [Jansrona. M3omponecchl B UACAaTLHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. | paduueckoe mpeacTaBiIeHHE U30TPOIIECCOB: H30TEPMa,
n30x0pa, u3obapa.

TexHudeckune ycTpoicTBa U MPaAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢Gotorpaduu  MOJIEKYIT
OPraHMYEeCKUX COCTMHECHUH.

OmnbiTel 10 AU Gy3UN KUIKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

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

OnbIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHUS MJI€aJIbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHd o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y IapaMeTpaMU COCTOSTHUSL Pa3peXEHHOTO rasa.

Tema 2. Ocnogvl mepmoouHamuku

TepmonnHamuueckass cucteMa. BHYTpeHHSAsI 3HEprusi TEPMOJMHAMUYECKOW CHUCTEMBI U
criocoObl e€ u3MeHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEprUus 0JHOATOMHOTO
UJeanbHOTO0 ra3a. Buasl Temonepenayu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3JIydeHHE. Y IenbHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOThI IpH TeIUIonepeaaye.

[Tonsitne 006 ammabatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHneHue
MIEPBOTO 3aKOHA TEPMOJIUHAMHKY K M3ompoIieccam. [ padudeckas uHTepIpeTalus paboThl rasa.

Bropoii 3akon TepmoarHaMuku. HeoOpaTuMocTh MpoIieccoB B MPUPOIE.

TennoBsie MamuHbl. [IpuHIUTIBL NeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanust SHEPTUHU B
TEIUIOBBIX MamwuHax. Koadduiument noneznoro aeictBus TeruoBoil mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUS. DKOJIOTHIECKHE MPOOIEMBI TETUIOIHEPT € TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPruW Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3AyXa, HarpeBaHue >¢upa B JATYHHOU TpyOke myTéM
TpeHusi (BUICOAEMOHCTpAIIH).

W3menenne BHyTpeHHEN aHepruu (TemrepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT 10 aMabaTHOMY PAaCHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mogenu nmapoBo#t TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAHMs], PEAKTUBHOTO JABUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBannie u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCONIOTHAs U
OTHOCHTEJIbHAS BIIAYKHOCTh BO31ayxa. HacwleHHbIN nap. YaenbpHas TerioTa mapooopa3oBaHUsl.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Tépnoe Teno. Kpucraimuyeckue u amopgHbie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHue M Kpuctannuzauus. YenbHas
TeruioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OajiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYeHHs COBPEMEHHBIX MAaTepuajioB, B TOM YHCIIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habnonenue HarpeBaHus U MaBieHHs] KPUCTAITMYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune OTHOCUTENIBHOM BIIAXKHOCTH BO3AyXa.

Pasznen 4. diiekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsan. JIBa BuIa 5SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUBIEKTPUKHN U MOJTYPOBOAHUKN. 3AKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsigoB.  3akoH  KynoHa. TodeuHbI  3EKTPUYECKUH  3apsnl.
Onektpuueckoe mnoJe. Hanpsx€HHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJiel. JINHNM HanpsHKEHHOCTHU JIEKTPUUECKOTO TOJIS.

PaGora cun osnektpoctatuueckoro mousia.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY U AUDIEKTPUKH B AJNEKTPOCTATUUECKOM MoJie. JuanekTpuueckass IpOHULIAEMOCTb.

OnektpoéMkocTb. KoHzaeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. OJHEPrus
3apsKEHHOI0 KOHJEHCaTopa.

TexHuyeckue yCcTpoOWCTBA M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alllUTa, 3a3eMIICHHE DIEKTPONPHOOPOB, KOHACHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOIHUKH B AJIEKTPOCTATUYECKOM IIO0JIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

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

DOneKTpUYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. McTOUHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma ai1s ydacTka LEemnu.

DnexTpuyeckoe COIPOTHBIICHUE. VYaensHoe COTIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa snextpuueckoro Toka. 3akoH Jkoyns—JleHnia. MOIHOCTB AIEKTPHUYECKOTO TOKA.

DNeKTpOABMKYIIasi CHUJIa M BHYTPEHHEE COMPOTUBIIEHNE UCTOYHNKA ToKa. 3akoH Oma amns
MOJTHOM (3aMKHYTOM) deKTprieckoi nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temmneparypbl. CBepXIpOBOIUMOCTb.

DneKTpUYeCKni TOK B Bakyyme. CBOKCTBA 2JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiicTBa p—n-niepexoa. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpAaX MW pacIulaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUccolManus. JIEKTPOIU3.

DIIEKTpUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIN pa3psaa. MosHusl.
[Ina3ma.

Texuuueckne ycTpoilcTBa M MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HCTOYHHMKH TOKa, 3JEKTpOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPb, TEPMOMETP COINPOTUBICHUS, BAKyyMHBIM U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCUMOCTb COINPOTUBIICHUS IWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJAH
MOTIEPEYHOT0 CEYCHUS U MaTepuaa.

CMmenianHoe coeTMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >IeKTPOABHKYIIEH cuiabl. KopoTkoe 3aMblkaHHe rajibBaHHYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTD COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOJMMOCTh BO3yXa.

OHOCTOPOHHSISE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue SneKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kimacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMM MaTeMaTWKH, OWOJIOTHH, XHMUHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HAYYHBIM (akr, Trumoresa, (usnyeckas BETUYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
HKCTIIEPUMEHT, MOJICTUPOBAHNE, MOICIb, N3MEPEHHE.

Mamemamuxa: pelmieHHEe CHCTEMBl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oIia, uX rpaduKN ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPhI M WX MPOCKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe IBIXKEHUE B KUBOW npupoze, muddysus, ocMoc, TerooOMeH
KHUBBIX OPTraHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHUE), DIEKTPHUECKUE SIBIICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHYECKAS TUCCOIIUAIINS, TaTbBaHHUKA.

T'eoepagus: BIaxHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIIMITHUKN, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W JpYyrue), JABUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOWHA, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJIOTHH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEpP, JJIEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHL, TaIbBAHUKA.

11 KJIACC

Pasnen 4. diiekTpoauHAMHKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

IlocrostHHBIE MarHuTHL. B3amMopelicTBHME IOCTOSHHBIX MAarHuToB. MarHuTHOE IIOJIE.
Bexkrop marautHOM nHAYKIMU. [I[pyuHIUIT CylIeprio3ULIMKM MarHUTHBIX I0JI€H. JIMHUYM MarHUTHOMU
nHAyKuuu. KapTuHa nTuHuN MarHUTHOM MHIYKIIUMU T0JIS1 HIOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JMHHUNA MHAYKIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'O KOJIBIEBOTO IMPOBOJHMKA, KAaTYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

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

SIBneHue HIEKTpOMAarHUTHOM WHAYKUMH. [[OTOK BeKkTOpa MArHUTHOM HMHAYKLHH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIN Dapajes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHUKE,
JBHKYLIEMCS TTOCTYNATEIBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTuBHOCTD. SIBJIEHUE CAMOMHAYKIMH. DIEKTPOIBUKYILAs CUJIa CAMOUHTYKITUH.



DHeprusi MarHuTHOTO MOJIsI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHuuecknue YCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBI, JIEKTPOABUTaTENb, YCKOPUTEIN 3JIEMEHTAPHbBIX YACTHILL, MHAYKLIHOHHAS MEYb.

Jlemoncmpayuu

OmnsiT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrmepa.

HerictBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SBneHune HMEeKTPOMArHUTHON UHIYKITHH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIKYILEH CUIIBI MHIAYKIIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
ITOTOKA.

SIBrieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYLIKH C TOKOM.

HccnenoBanue neicTBUS NOCTOSSHHOTO MarHUTa Ha PAMKY C TOKOM.

HccnenoBanue siBieHUS IEKTPOMArHUTHOM MHIYKIINU.

Pa3nen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHumHvle Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHE KoJyieOaHUsA. [ apMOHHMUYECKHe
konebanus. Ilepwon, dwacrtora, amrumtyna W ¢asza kojebanwit. [IpyXKUHHBIH MasSTHUK.
MareMaTuuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
IIPU TapMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B HACATHHOM
KoJeOaTebHOM KOHType. AHAJOTUsS MEXIy MEXaHWYeCKUMU M DIIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs] SHEPTUU B UACATBHOM KOJeOaTelbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromux KojeOaHUAX. BbIHYXIeHHbIE MEXaHUUYECKUEe KOJIeOaHMUs.
Pe3onanc. BeiHyXIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiit Tok. CHHYCOMAAIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTYIHOE U IEHCTBYIOIIEe 3HAYCHUE CUITBI TOKA U HAIPSKEHU SI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTPeOICHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCIOIb30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre YCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KosieOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojgeOaHHi.

HccnenoBanue CBOMCTB BEIHYKICHHBIX KOJIeOaHUM.

Habmonenue pe3onanca.



CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

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

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHIAYKTUBHOCTH U
KOHJEHCATopa.

Mogernb TUHUM 3IEKTPOIIepeIaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

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

UccnenoBanue TmnepeMEHHOTO TOKa B IEMM M3 IOCIEAOBATEIIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbsle 60IHbL

Mexanuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. CkopocTh pacnpocTpaHeHUs
U JHa BOJHBL [lomepeuHble W TpOJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. I'poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3JYyYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanms BekTopoB E, B, V B snexkrpomarautHON BOJiHE. CBOWCTBA AJIEKTPOMAarHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHre, ToJisgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHUHMNBI pagrocBs3u U TeneBuaeHus. Paguonokanus.

DJIEKTPOMArHuTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHnueckre yCTpOWCTBAa M IPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIULHHE, pajap, paguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPAHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomieecs Teno kak HICTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUS] MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u qudpakiiii MEXaHHUECKHUX BOJIH.

3BYKOBOH pPE30HAHC.

Habmronenue cBsI3u T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJIeOaHUH.

UccnegoBanue  CBOMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPaK€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclpoCTpaHEHHE CBETa B OJJHOPOIHOM cperie.
JIyua cBera. ToUeYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paKeHU B IUIOCKOM
3epKa’e.

[Ipenomnenne cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. [IpefenbHbId Yrosl MOJIHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus cBeta. CoxxHbIi cocTaB 6enoro ceera. LBer.



CoOuparomue W paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMyia TOHKOM JIMH3BL. Y BEJIUYCHUE, TaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakmuss  cBeta. Judpakunonnas pemérka. YcIoBHE HaOMIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M TPAKTHYECKOE MPUMEHEHWEe: OYKM, JIyna, (QoToarrmapar,
MPOEKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAs OMNTHKA, JU(paKIMOHHAS
peméTKa, TMOJIAPOUI.

Jlemoncmpayuu

[IpsiMonHeiHOE pacmpocTpaHeHUe, OTPAKEHHE U MpelomyieHHe cBera. OnTudecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJienb CBETOBOIA.

HccnenoBanue CBONCTB N300pKEHHM B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nnrepdepeHium crera.

Ha6nronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOILIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns MpesoMIIeHUs CTEKIA.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

Habmonenue nucnepcun cBera.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHMH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHUYECKOW MeXaHuKH. [locTynarsl crenuanibHOW TEOpUU
OTHOCHUTEJIbHOCTH: WHBApHAaHTHOCTh MOJYJs CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMITYJbC PEISITUBUCTCKON YaCTHULIBI.
CBs13b MaccChl € SHEPTUEHN U UMITYJIbCOM PEISTUBUCTCKOMN YACTULIBI. DHEPIHsl MOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6anmMoO60U ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu (GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orosapdexra. Ombitel A. I'. CroneroBa. 3aKOHbI
dororpdexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHuueckre yCTPOWCTBA M IMPAKTHUYECKOE MpPUMEHEHHe: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IIIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKTa.
Ceeroauo.
Counneunas Gartapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenne GOTOHOB MpPH IEepexojie aToMa ¢
OJIHOTO ypOBHSI BSHepruu Ha JApyro. Buasl crnekrpoB. CHekrp ypoBHEH 3Heprud aroma
BOJIOPOJA.
BonHoBbI€ cBOMcTBa yacTull. BosHbl ne bpoiinsa. KopryckynsipHO-BOJIHOBOM Ayaau3Mm.
CrioHTaHHOE M BBIHYXJCHHOE U3TyYECHHUE.
TexHuueckre YCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpocKoM), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habmonenue nuHeHvaThIX ClIEKTPOB U3ITy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenue nuHeHYaToro CrexTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI,  JOKa3bIBAIOUIUE  CIIOKHOCTH CTPOEHHS  sjpa. OTtkpeiTHE
paanoaktuBHOCTH. OnbITH Pedepdopaa o onpeneneHno coctaBa paJioakKTUBHOIO U3TYUESHHUS.
CgoiicTBa anbda-, 6era-, raMma-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsina sapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbba-pacniag. DJIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenue u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosimepHbiii cuHTe3. IIpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAEGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
dyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHnueckre ycTpoNCTBAa M NMPAKTHUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYMK MOHM3UPYIOUIUX YaCTHII.
Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BUTUs  acTpoHOMMH. IIpukiiagHOoe W MHpPOBO33pEHYECKOE 3HAUYEHHE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEepUCTUKU. Jluarpamma «CIEKTpalbHBIM KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
nocyenoBareabHocTU.  BHyTpeHHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTaBICHUS O
MIPOUCXOXKACHNUHU U 3BoJronu CoJiHLa U 3BE3]1. DTarbl )KU3HU 3BE3I.

Muineunsiii [Tyts — Hamra I'anaktuka. [lonoxxenune u neuxkenne Cosnua B I'anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bonbioro B3peiBa. PennkToBoe n3mydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIS OTIpEJIeNIEHUs TOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noagymapus u sipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, mianer, Mneunoro Ilyru.

Oo6o01maruiee NoOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHH B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHOHW U
THYECKON cdepax [esATeNbHOCTH 4YelOoBeKa, pojdb U MecTo (GU3MKM U AacCTPOHOMHH B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUYECKOW TEopud B (POPMUPOBAHUU
MIPEACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTaBICHHI 0 IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 06azoBoro ypoBHs B 11 kiacce ocCyIIecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHUH.

Meosicnpedomemnuvle nouwsamusi, CBS3aHHbIE C HM3YYCHHEM METOJIOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoTe3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOAeHUE,
AKCIEPUMEHT, MOJICIUPOBAHIE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHI U HUX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0I00US TPEYTOJILHUKOB, OMIPEIeICHNE TUIOIIA/IU TUIOCKUX QUryp U o0bEma Ted.

buonocus: snekrpuyeckue SBICHUS B XUBOW MpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM TNPUPOJE, ONTUYECKUE SIBIEHUS B JKMBOM NIpUpOJE, ACHCTBHE paguallid Ha JKHUBbBIE
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KpHUCTaNINYECKash CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKY, CTIEKTPAIbHBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJIe)KH MAarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MIOBEPXHOCTH, IIPEJCKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM HIIEKTPOIIEPENay, T€HEPATOP IMEPEMEHHOIO TOKA, 3JICKTPOJBUIATED,
WHAYKIIMOHHAS [e4b, pajzap, paJAuoONpUEMHHK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHasi OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHMUA

OcBoenune yueOHOTO TpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHDKCHHE  CIEAYIONIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JJUYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroONIuXCs PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peali3allid OCHOBHBIX
HaIPaBJICHUH BOCIIUTATEIHHON JACATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAMOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JEMOKPATHYCCKHX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JISSTCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEILHON OpraHU3alliu;

YMEHUE B3aMMOJICHCTBOBATh C COLMAIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUHM C HUX
(GYHKIHUSIMHU U HAa3HAUYCHHUEM,

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOU JIEATEITLHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKCHHSAM POCCHHCKUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOopMUPOBAaHHOCTHh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHHUSI;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTHUPYICH
Ha MOpaJTbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B JESITENLHOCTH YIEHOTO;

OCO3HaHHKE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYecKOro BOCIUTAHMSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYILETO
¢buznueckoit HayKe;

5) TPyA0BOr0 BOCIINTAHMSA:

WHTEpEC K pas3au4HbIM cdepaM TpodecCHOHATbHOM JeATENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (DM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccru U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO MU CaMOOOpa30BaHUIO B 00nacTu (pU3MKU Ha
MPOTSHKEHUH BCEH KU3HU;

6) PK0JIOrNYE€CKOro BOCITUTAHHUS:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYPhl, OCO3HAHHE TJI0OATBPHOTO XapakTepa
IKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMSA
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIMpeHUe OMbITa JAEATEIbHOCTH 3KOJIOIMYECKON HAIPAaBIEHHOCTHM Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) 1eHHOCTH HAYYHOI' 0 O3HAHMSA:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HMUECKON HAYKH;

0CO3HAHME IIEHHOCTU HAYYHOW AEATEIBHOCTH, TOTOBHOCTH B IPOIIECCe M3YYCHUST (PH3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO (POPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

OTIPEICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHATN3a UMEIOIINXCS MaTePHATBHBIX
1 HEMaTepUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHWBAThH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATh M BBIIOJHATH PA0OTy B YCIOBHSX PEATBHOTO, BUPTYAJIBHOTO |
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarebCcKue AeiCTBHA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH MOHATHSIMH W METOJIaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOM JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO i TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHHSI,

BIIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHUSA, €r0 HHTEPIpeTaIluy,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUH Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpOBaTh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pEIICHHs, HAXOJUTh AapryMEHTBhI JUIS JOKa3aTejIbCTBA CBOMX YTBEPXKICHHIA,
3aJIaBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJTYYCHHBIE B XOJE peIIeHUs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIC 3aJaud B O0Opa30BATENBHON AEATEIHHOCTH, B
TOM YHCTIE IPU U3ydeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PHU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC UJICH, TIpe/yIaraTh OPUTHHAIBHBIE TIOAXOAbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 324U, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ undopmanueii:

BJIAJIETh HaBBIKAMHU MOJIydeHUs HMH(POpPMALUN (HU3NUIECKOTO COJEPKAHUSA M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEJIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTHU3alMI0 U
MHTEPHpETanio HHPOPMALIUN PAa3THYHBIX BUJOB U (OPM MPE/ICTABICHHS;

OILIEHUBATh JJOCTOBEPHOCTHh UH(OpPMALIHH;

UCII0JIb30BAaTh CpeAcTBa HUH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pElIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHM3alMOHHBIX 3a/1ad C COONIIOIEHUEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcoOCOepeKeHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHON OE€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UYECKOTO COACPIKAHUS B PA3IMYHBIX (Qopmarax ¢ Yy4EToM
Ha3HaueHus: MHpopMalmMM U ULENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (GOopMy
MIPE/ICTaBICHUS U BU3YyaIU3all1H.

KoMmyHHKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITH O0IIEHNE HA ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ " CMATYaATh KOHCI)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCHIOJIB30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUIYAILHON paOOTHI;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJI0TO WiIeHa KOJIJICKTHBA;

NMPUHUMATh IIeJIM COBMECTHON JESATEIHHOCTH, OPraHW30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHUCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO yYaCTHHKA KOMAHJbl B OOIIMI pe3yabTat
0 pa3paboTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHW HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOMU 3HAYMMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUECKOE TIOBEJACHUE B PpA3JIMYHBIX CHUTYAIUX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIe 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00OJacTu (QPU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (DOPMYIHPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOUYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;
JieNnaTh OCO3HAHHBIM BBHIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYyallusIM, BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIAJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICITUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

MCTIOJIB30BaTh MPUEMBI pe()ICKCHH ISl OLICHKH CUTYAIMH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PELIEHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOCHUS NMPOTrPaMMBbI IO (pU3MKeE A5
YPOBHSI CpellHero ooiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAIBLHOE COCTOSTHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLKOHAIBHBIM
M3MEHEHUSIM U TIPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIlMM, BKJIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IEU U YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXHOCTEM;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3periath KOHQIUKTHL

MHNPEIMETHBIE PE3YJIBTATHBI

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

JEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYyHOUM KapTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOUN TEXHUKH U TEXHOJIOTUH, B MPAKTUYECKOU
NeSITEeNIbHOCTH JIFOZCH;

YUUTHIBATh TPAHUIBl MPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNeill: MarephalibHas
TOYKa, MHEepUUalIbHas CUCTeMa OTCYETa, aOCONMIOTHO TBEPAOE TENO, WACANbHBIA Tra3, MOJIENU
CTPOEHUS Ta30B, )KUAKOCTEH W TBEPABIX TN, TOUCUHBIA ANEKTPUUYECKUI 3apsii MPH pelIeHUun
buznueckux 3aaad;

pacrno3HaBaTh (U3MYECKHE SBJICHUS (MPOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MpPsIMOJMHEHHOE IBUXEHHE, CBOOOJHOE TMaJeHHe Te,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3aumojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHun), TeTJIOBOE paBHOBECHUE, HCIIapeHNe, KOHACHCAIUS, NIABJICHNE, KPUCTAIIN3aIIHs,
KHUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBf3b MEXAYy IapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, JJIEKTpU3auus Ted,
B3aUMOJICIICTBUE 3apAJIOB;



OTHCBHIBATh MEXAaHMUYECKOE IBM)KCHUE, MCIONB3Ysl (M3MUECKUE BEIMYUHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CUJA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAIbHAs JHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICT HCIOJB3YEMbIX BEJIWYHMH, UX
0003HAYCHHSI U €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMU BEIMYMHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIIeparypa, CpenHssi KHHETHYECKas DSHEpIus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpEJHEKBaJApaTU4yHasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, pabora rasza, KOI(QQHUIMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTUCAHUU MPABUIIBLHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOJIb3YEMBIX BEIMUUH,
ux 0003HAUeHUs M EIUHMIIBI, HAXOJUTh (OPMYJbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IMoJIe,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAN, Pa3HOCTh IOTEHLHUANOB; TMpPU OINHUCAHUH IPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBaTh (U3NYECKUE TPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonel HproTOHA, 3aKOH coXpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS! MUMITYJIbCca, TPUHLIUI CYHEePIIO3UIIMU CUII, TIPUHIUIT
PaBHONPABHs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BBIC 3aKOHBI, CBA3b CPEINHEH KHHETHMYECKONW SHEPIUM TEIIOBOTO JBHMKCHUS
MOJIEKYJI C aOCONIOTHOW TeMMepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuuarh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHMIIbI, 001aCTH) NIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh ycioBUsA UX O€30I1aCHOTO MCIIOJIb30BaHUs B IIOBCEAHEBHOM XKU3HM,

BBITNIOJIHATh 3KCIIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUECKUX SBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM  IPSIMBIX M  KOCBEHHBIX M3MEpPEHHMH, MpH 3TOM  (POopMyIHpoBaTh
npobiemy/3agayy M TUIOTE3y Y4e€OHOrO  AKCIEpUMEHTa, COOMpaTb YCTAaHOBKY M3
IIPEUI0KEHHOI0 000pYA0BaHUs, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BBIBOIbI;

OCYLIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUYECKUX BEJIUYMH, I[PU 3TOM
BbIOMPATh ONTUMAJbHBIA CIIOCOO H3MEPEHHs M HCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
IIOTPEIIHOCTEN U3MEPEHUN;

HCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMHM BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3YJbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUAE TAOIMUIl M rpadUKOB, A€naTh BHIBOJIbI
10 pe3yJibTaTaM MCCIEI0BAaHMUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJa NpHU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIbHOCTUH C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 3aJjaull BHIOUPATh (PU3HUUECKYIO
MOJIeNb, BBIIENATh (U3NYECKHE BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIE A €€ pelieHus,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOJyYEeHHOTO 3HauUeHHs (PU3NYECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyXJeHul ¢ ONOpOol Ha U3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIONBb30BaTh MPU pEIICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIOHHBIC
TEXHOJIOTHUM [UIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpETAlMM U IPEJICTaBICHUs ydyeOHOU u
Hay4YHO-TIONYJISIPHOM HMHGOpMAIMK, IOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATH MOJTydaeMyI0 HH(POPMALIHIO;

MIPUBOJIUTH HPUMEPHI BKJIAJA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIONB30BaTh TEOPETUYECKHWE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOPAIEHUHN C TPUOOpPAMH U TEXHHYECKUMH YCTPOHUCTBAMH, JIJIS
COXPAHEHUS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKalolei cpene;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIeH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacHpenessiTh OOA3aHHOCTH U  IJIAHUPOBATh JESATENBbHOCTh B
HECTaHJAPTHBIX CUTYalUAX, aleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TpYIIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xonuy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb chOPMUPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B IMPAKTUYECKOH
NeSITEeNIbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAaHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
JNEKTPUYECKUN 3aps], Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, fAJIEpHAs MOJENIb aToMa,
HYKJIOHHAsl MOJIE b aTOMHOTO Apa MpH pelieHnn GU3NYECKUX 3a/1a4;

pacro3HaBaTh (U3HYECKUE SBICHUS (MPOIECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH M KBAaHTOBOHM (DM3HMKU: 3JIEKTpUYecKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJEWCTBUE MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKOUs, ACHCTBME MAarHUTHOTO MOJs Ha IMPOBOAHUK C TOKOM U JBWXKYLIMHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEITHOE pacIIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALMUS CBETa, JUCIEPCUst CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHAsI U NCKYCCTBEHHAs PaJIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBIICHUS (IIPOLIECCHI),
UCIOJIb3YS (U3MYECKUE BEIMYMHBI: DIEKTPUUYECKUN 3apsi, cujla TOKa, OJIIEKTPHUYECKOe
HaIpsKEHUE, FIEKTPUUIECKOE COIIPOTUBIIEHUE, Pa3HOCTh MOTEHLIUANIOB, JIEKTPOABUKYILAS CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOT0 M MArHUTHOTO TOJEH, Mepuoj] M YactoTa KojiebaHuil B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOIECCe TApMOHHUYECKUX AIIEKTPOMArHUTHBIX
KosiebaHul, (POKyCHOE paccTOSHHME M OINTHYecKas CWia JIMH3bI, MPU OMHCAHUU MPABUIIBHO
TPAaKTOBaTh (U3MUECKUI CMBICI HCIOJb3YeMbIX BEIMYMH, HMX OO0O03HAYCHHs W E€AWHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYIO BEIMUUHY C APYTMMU BEITHUUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCMOJB3Ysd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMnynbc (OTOHA, TEepPHOJ IOJIypacraja, SHEPrus CBSI3M AaTOMHBIX siep, HpU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HaYCHUE (PU3NIECKON BETHUUHBL;

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akOH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH  3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PacCIpOCTPaHEHUs CBETA, 3aKOHBl OTPAKEHUs CBETAa, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hPeKTa, 3aKOH COXPAaHEHHsS] SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHMUs
MaccoBOr0 4HcCIa, HocTyaaTsl bopa, 3aKOH pajAMOaKTUBHOTO paclaja, MpU 3TOM pa3inyarh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0yacTi) IPUMEHUMOCTH;

OTPEJIENATh HaIpaBJIEHWE BEKTOpa WHIYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cwisl AMriepa u cuiisl JIopeHna;

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

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIEIOBAaHUIO0 (PU3MYECKHX SBJICHUI M IPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npobseMy/3agady W THIOTE3y y4eOHOTO OKCIEpUMEHTa, CcoOupaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIEHKHU
MTOTPEITHOCTEN U3MEPEHN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
[P 3TOM KOHCTPYHPOBAThb YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOIYYCHHON 3aBHCHMOCTH
¢Gu3nyeckux BEIMYMH B BHMJE TaOmUI U TpaduKOB, [AeNaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark IpaBuia O€30MACHOrO TpyJda NpU INPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM M  IMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacuéTHbIE 3aJa4d C SBHO 3a/JaHHON (U3UYECKOM MOJAENbI0, HCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aJaudl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYUHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH Pacu€Thl M OLICHUBATh PEAIbHOCTh MOJIyYEHHOI'O 3HAUeHU s (PU3NYECKON BETUUNHBI;

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOYKY
paccyXJeHU ¢ ONIOpOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMS;

UCIOJb30BaTh IPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(POPMAIMOHHbIE
TEXHOJIOTUU JUIsl MOMUCKA, CTPYKTYPHUPOBAHMsI, MHTEPIIPETAllMU U MPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM HU3 pa3IUYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAIHIO;

OOBSICHATh MPUHIUIBI I€HCTBUS MaIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyvaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HM;

MPUBOAMUTH MPUMEPHI BKJIA/Aa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUHA;

UCIOJb30BaTh TEOPETUYECKUE 3HaHWA MO (U3MKe B TIOBCEAHEBHOW JKM3HM JUIs
oOecrieyeHus 6€30MAaCHOCTH MPU OOpALIEHUN C TPUOOpPAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B IpymIe ¢ BHIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJICH, TNIAHUPOBATH PabOTy
TPYIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAXKJIOTI'O M3 YYACTHUKOB TI'PYIIIBI B
pelIeHHEe pacCMaTPUBAEMON ITPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka 5 Bubmmorexa [IOK
https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK

. 1
41 UeKTpoCTaTHI 0 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 2neKTpudecKuid TOK. TOkU B 1 bubnuorexa [JOK

' pa3IMyHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarnuTHO€ 1noJie. DIeKTpoMarHuTHast 1 | 3 bubnuoreka [JOK
' WHIYKLAS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUS U BOJIHBI
71 MexaHn4eCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJeGanus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUU 4 | bubnunoreka [JOK
' OTHOCUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenune aToMa 4 bubnuorexa [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznea 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0Iaroiee MOBTOPEHNE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Jara
N KoumnuecTBo yacos Hsyde DJIeKTpOHHbIe HH(poBbIe
/i Tema ypoka HUA o0pa3oBaTe/ibHbIE
Konrtpoabubie | IlpakTuueckue pecypcbl
Bceero
padoThI padoTsbI

| ®usuka — Hayka o npupoje. Hayunsie | bubnuoreka [JOK
METO/IbI II03HAHUA OKPYXKAIOILIETO MUPaA https://m.edsoo.ru/ff0c32¢e2
Ponb u Mecto pusuku B

) (hopMUPOBaHNHN COBPEMEHHOW HAy4YHOU 1 bubmuorexa [JOK
KapTHUHBI MUPa, B IPAKTUYECKON https://m.edsoo.ru/ff0c33e6
NEeITeNbHOCTH JTIOIEN
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO | bubmuoreka [{OK
nBrokeHud. [lepemenienne, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHUE

4 PaBHOMEpHOE NpAMOJIMHENHOE | bubnuoreka [JOK
JIBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOIMHEWHOE | bubnunorexa [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢

6 CBoboaHoe majieHre. Y CKOpeHue | bubmuoreka [JOK
CBOOOIHOTO IMaJCHUA https://m.edsoo.ru/ff0c39cc

7 KpuBonmneiinoe neuxenue. JBuxeHne | bu6mmoreka [JOK
MaTepUaIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada

8 [IpuHuun oTHOCHUTENBHOCTH [ anunes. | bubnuoreka [IOK
HNuepuuanpHble CUCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3bed




Ilepssiii 3ak0oH HproToHa

Macca tena. Cuia. [Tpunuun

bubmmoreka [{OK

[loTeHunanpHas 3HEPTUs yIpyro

9 CyIepIo3uIuu cui. Bropou 3akoH
¥ https://m.edsoo.ru/ff0c3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HproTona mms bubnuorexa [JOK
MaTEepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

bubmmoreka [{OK
11 TsKecTH. [lepBas kocmudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

2 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagduumeHt Tpenus.

P b P Bu6mmorexa 1[OK
13 Cuita conpoTHBIICHHUS IPU JBUKEHUN
https://m.edsoo.ru/ff0c3f76
Tesa B )KUAKOCTH WJIN ra3e
[TocTynarensHOE 1 BpamaTeibHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CHUCTEMBbI MaT€pUAIIbHBIX TOYCK. bubnuoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTUBHOE IBI>KEHHE
PaGoTta 1 MOLITHOCTD CHUITBIL.

16 Kunernueckas sHeprusi MaTepuagsbHON bubnuoreka [JOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKON SHEPTUn

7 [loreHunanpHas sHeprusi. bubmmoreka [JOK

https://m.edsoo.ru/ff0c461a




ne(GopMUPOBAHHOW TIPY>KUHBI.
[ToreHumanpHas 3HEPTHs TeJia BOIU3U
MIOBEPXHOCTU 3eMJIU

18

[loTeHumansHbIe U HENOTEHIINATIBHBIE
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopHnas pabota «lccnenoBanue
CBs3U pa6OTI)I CHUJIbI C UBMCHCHUEM
MEXaHWYECKOM SHEPTHH Tella Ha
MIPUMEPE PACTHKEHUS PE3HHOBOTO
KTyTa»

20

KonTtponsHas paboTa o teme
«Kunematuka. JlmHamMuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOe

newkenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKECHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH 1
TBEPJBIX TEN

23

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

24

Tennosoe paBHOBecue. TeMmmeparypa u
e€ usmepenue. lllkana remneparyp
Lenbcus




Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEN KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota «lccnenoBanue
28 3aBHUCHUMOCTHU MEX]ly TapaMeTpamMu
COCTOSIHUS Pa3peKEHHOT0 Ta3a
29 N3omporiecchl B UI€alilbHOM ra3e u ux bu6moreka [IOK
rpaguvIecKoe mpeICTaBICHNE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOAMHAMUYECKOU CUCTEMBI U
30 crroco0nl e¢ m3menenus. KomuyaecTBo bubmuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPrUsi OTHOATOMHOIO UJI€aIbHOTO
rasa
31 Bunel Tenonepenaun bubnmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
VenbHasg TEIIOEMKOCTD BEIIECTBA.
bubmuoreka [JOK
32 KonundecTBo TEMaoThI npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenade. AauadaTHbIN Mpoiecce
33 [TepBrIil 3aKOH TEPMOJUHAMUKU U €TO bubnunoreka [JOK
IIPUMEHEHHE K U30IIpOoLIECCaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs npoieccoB B IpupoIe. bubnuoreka [IOK
Bropoi 3ak0H TepMOAMHAMUKU https://m.edsoo.ru/ff0c6230
35 [Ipunuun neiictus u K11l rennoBoit bubnunoreka [JOK




MAaIlUHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KIIJ{

37 DKosoruyeckue mpooIeMbl
TEIJIOHEPTEeTUKU

18 O06o06maromuii ypok «MoJieKyisipHast bubnmoreka [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKH https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no teme

bubmmorexa [{OK
39 «Monexymnspras ¢puzuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOTFOTHAs ¥ OTHOCUTETbHAS

41 BJIAXKHOCTH BO3Ayxa. HachIeHHBII Bubnmorexa [IOK

Ay HACHTT https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramnmyeckue u

4 amopdHbIe Tena. AHU30TPOIIHS bubnuoreka [IOK
CBOMCTB KpHCTasLioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTepUaIIbl
[InaBneHue n KpucTamIU3aLus.

bu6mmoreka [JOK
43 VnenpHasg TEIUI0TA IUIABJICHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarus
44 YpaBHeHHE TEIIOBOTO OanaHca bubmorexa HOK
https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tei. DNeKTPUIECKUU
45 3apsan. JIBa BuJa 3JE€KTPUUECKHAX bubmorexa HOK
PAL. a p https://m.edsoo.ru/ff0c6bcc
3aps/10B
46 IIpoBOJHUKH, TUANEKTPUKU U bubnuoreka [IOK

TOJIYIIPOBOJAHHUKH. 3akoH COXpaHCHUA

https://m.edsoo.ru/ff0c6bcc




QJICKTPUYCCKOTO 3apsaa

B3aumonencTue 3aps10B. 3aKOH

. . bubnuorexa [JOK
47 Kynona. ToueyHsn 371€KTpUYECKUN
https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
43 nons. [IpuHnmn cyneprnosunuun bubnuorexa [JOK
BIEKTPUYECKUX noseu. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cui anekTpocTaTuyecKkoro
bubmmoreka [IOK
49 nons. [lorennman. PasHocts
https://m.edsoo.ru/ff0c6f00
TTOTEHITNAJIOB
[TpoBOAHWKHN W AUDIIEKTPUKH B
P P Bu6nuorexa [IOK
50 ANEKTPOCTATHUECKOM TI0JIE.
https://m.edsoo.ru/ff0c7018
JlupnekTpuueckast IpOHUIIAEMOCTD
. bubnuoreka [JOK
51 OnekrpoeéMkocTb. KoHmencarop 1
https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
bu6mmoreka [JOK
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOTO
https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHnas pabdorta "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHUMn IEHCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOIIMPOBAJILHOTO
54 amnmnapara, CTpyWHOro MpUHTEpa.
DNeKTpocTaTUYeCcKas 3aluTa.
3azeMyIeHHE HIEKTPOIPUOOPOB
55 DIEKTPUYECKUN TOK, YCIIOBHS €T0

cyuiectBoBaHus. [IocTOsIHHBIN TOK.




Cuna toka. Hanpsbxkenue.
Conpotusnenue. 3akon Oma jyist
yyacTKa LeIn

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSIMHEHHIE IPOBOTHHKOB.
JlabopatopHnas pabota «3yucHue
CMEIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTH JEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenma

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«3mepenune D/1C ucTtouyHnKa ToKa U
€ro BHYTPEHHET'O CONPOTUBIICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAs MPOBOJIUMOCTb TBEPIBIX
METAJJIOB. 3aBUCUMOCTb
CONIPOTHUBIICHUS METAJJIOB OT
TemIiepaTypbl. CBEpXIpOBOIMMOCTh

60

DIIEKTPUYECKUHU TOK B BaKyyMe.
CBoMCTBA JIEKTPOHHBIX ITYYKOB

61

[ToynpoBOAHUKH, KX COOCTBEHHAS U
MpUMeCHast MPOBOIMMOCTh. CBOMCTBA
p—n-niepexona. [loyrnpoBoAHUKOBBIC
MPUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DNEKTPUUYECKUN TOK B PACTBOPAX U
paciuiaBax 3JI€KTPOJIUTOB.
DNEeKTpOIUTHYECKAs JUCCOLUALU.
OneKTpoau3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba




DIEeKTPUYECKUU TOK B raszax.

63 CaMmocToATENbHBIN 1 1 bubnmoreka [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ffO0c84ae
[Inazma
DneKTpudecKue mpudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE | bubnuorexa [JOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok | bubnuoreka [JOK
«DNEKTPOTMHAMHKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme

66 «Qnekrpocratuka. [TocTosAHHBIH 1 bubnuoreka [IOK
JNEeKTpUYecKuil TOK. TOkM B https://m.edsoo.ru/ffOc8a8a
pa3IUYHBIX Cpegax»

67 Peseprubiit ypok. KonTponsHas paborta | bubnuoreka [IOK
1o Teme "DNeKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O600maromui ypok 1 bubnuoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:el{nﬂ :)Ig:a[;?:;:l:enbﬂme
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaraHuTrHoe 1oJie. | bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelictBre MpoBOIHUKOB C https://m.edsoo.ru/ffO0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [IOK
MAarHUTHOTO NOJS KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota 1 | bubnuorexa [JOK
«HccnenoBanue aecTBus https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBHE€ MarHUTHOTO OJIA HA

5 JBUKYILYIOCS 3apsDKEHHYIO YacTHUILy. | bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa cuiib https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHOM uHAYKIMu. IJ1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM




nHaykuuu Papanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

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

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

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

TexHnueckne ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs I1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padoTa o Teme
«MarsuTtHoe€ nozJe.
DNeKTpOMarHUTHAS MHIYKLIHS

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

12

CB0OOOTHBIE MEXaHUYECKUE
Kojebanus. 'apmoHnyeckue
KojebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue suepruu

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

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MalbIX KoyieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOHBIE

bub6nmnoreka [JOK
https://m.edsoo.ru/ff0cb820




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

15

®opmyna ToMmcoHa. 3aKoH
COXPAaHCHUA SHCPIrur B HACAJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bubmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyKeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KOJIeOaHus

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

17

[IepemenHbIn TOK. CHHYCOMAABHBIA
MepeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCUCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSHKCHAS

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

18

Tpancdopmarop. [IponsBocTso,
nepenava u norpedieHue
ANIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE AIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

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




Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21
pacrpocTpaHeHus U JUINHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOJOIBHBIE BOJTHBI
” 3ByK. CkOopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
. bubnuoreka [JOK
23 CBOMCTBA U CKOpOCTh. [IIkama
https://m.edsoo.ru/ffOccfe0
3JEKTPOMArHUTHBIX BOJIH
[IpuHIATIB paTOCBS3U U
24 TeneBuaeHus. Pa3Butre cpencTs
cBs3U. Pagnosiokamus
)5 KonTponsnas pabora «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBETa
OTtpaxxeHue cBeta. 3aKOHbI
bu6mmoreka [JOK
27 oTpaxeHnus ceera. [locrpoenue
. https://m.edsoo.ru/ffOcd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
73 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunoreka [JOK
YIOJ1 IIOJTHOTO BHYTPEHHErO https://m.edsoo.ru/ff0cd7{6
OTPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IOKa3aTells IPeIOMIICHUS CTEKIIa https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [locTpoenne nzoopaxeHwmii B bubnunoreka [JOK




nuH3e. PopMylia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddl e

Jlaboparopuas paboTa

31 «HccnenoBanue cBOCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
1 6enoro csera. L{Bet. JJabopaTtopHas
pabora «Habnronenue aucrepcuu
CBETa»
3 WNnrepdepenmus creta. dudpaxuus bubnuoreka [JOK
ceerta. [ludpakunonnas peméTka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtuueckue MpuOOPHI U YCTPOUCTBA U
yCIIOBHUSA WX 0€30MaCHOT0 MPUMEHEHUS
I'panuIpl MPUMEHUMOCTH
36 KJIAaCCUYECKOHW MexaHUKH. [locTynarsl bubmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
bu6mmoreka [JOK
37 3amMe/yieHre BpEMEHH U COKpaIlleHue
https://m.edsoo.ru/ffOcfa42
JUIAHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
P FIEC P . bubnuoreka [JOK
38 yacTulbl. CBA3b MACChl C SHEPTUEU U
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
KonTtponsHas padora «OnTHKa.
. bubnuoreka [IOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 OK
41 ¢dorosrddexra. OmbrTer A. T nomoreka I
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl hoTodd(dekra. YpaBHCHHE
. - bubnuorexa [JOK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenune cBeta. OnbitTer [1. H.
. bubnuorexa [JOK
43 JleOeneBa. XMMHUYECKOE IEUCTBUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckune ycTpoiucTBa u
MPAKTUYECKOE MPUMEHEHHE:
44
dhoToreMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemienne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM OMTHUKM https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
bu6mmoreka [JOK
46 Pezepdopna mo paccessHIIO 0-9aCTHII.
https://m.edsoo.ru/ff0d091a
[InanerapHas MoJieIb aToMa
bub6 K
47 [Tocrynatel bopa uoamorexa O
https://m.edsoo.ru/ff0dOafa
N3nydenue u nornouieHre GoTOHOB
i ¢ bubmuoreka [JOK
48 [IpU NIEPEXOE aTOMa € OJTHOTO YPOBHS
. https://m.edsoo.ru/ff0dOafa
SHEPruM Ha Ipyroil. Buael cnekTpos
BonHoBsie cBoMCTBa yacTHIl. BoJIHBI
. bubmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYyYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-, ramma-
n3iy4yeHus. BiousHue
PaIMOAKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHble YacTullbl. OTKPBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpanyu 3J€MEHTAPHBIX YACTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoOaeuCcTBUA. EAnHCTBO
(bu3nuecKOU KapTHUHBI MUPa»

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

55

Bun 3Be3nH0ro Heba. Co3Be3aus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sneprun CoJiHLA U 3BE3]T




57

3BE3/1bI, ©X OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/1bI TTIABHOU
MOCJIEeI0BaTEeNIbHOCTH. BHyTpeHHEee
cTpoeHnue 38€311. CoBpeMeHHbIE
MPEACTABIICHUS O MPOUCXOKICHUU U
sBosronnu COJTHIIA U 3BE3]T

58

Mneunsin [1yre — Hama ['anakTuka.
[Tonoxenue n apmxenue CoyiHLa B
lNamaktuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
aACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax IesTeIbHOCTH
yejioBeKa

63

O6o6maromuit ypok. Ponb u mecto
(DU3HKH ¥ aCTPOHOMHH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o Guzndeckoi
KapTUHE MHUpa




Ob6o06maromuit ypok. Mecto
¢bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBbIl ypok. MarautHoe noJe. |
DNeKTpOMarHuTHAasE MHAYKLNS
PesepBHblit ypok. Ontuka. OCHOBBI
67 CrielMagIbHON TEOpUHU 1
OTHOCUTENILHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DneMeHThl aCTPOHOMUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinacce/ Kacesino B.A., O611ecTBO ¢ orpaHu4eHHOM
oTBeTCTBEHHOCTHIO «/IPODA»; Akninonepnoe obiectBo «M3narenscTBo
«IIpocsewenue»

» dusuka, 11 kinace/ Kacesino B.A., O611ecTBO ¢ orpaHudeHHOMN
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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