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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpPOBHS HAa YPOBHE CpeIHEro ooOmero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTelIbHOW mporpaMmel, mpenctaBieHHbix B @OI'OC COO, a Takke C yd€Tom
¢denepanbHOl paboduell MporpaMMbl BOCIIUTAaHMS M KOHLENIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B oOpa3oBaTelbHBIX oOpraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayIn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydatomuxcs 10-11 kmaccoB npu oOydeHnn ux (usznke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cooTBETCTBYET
tpeboBanusiM @I'OC COO k 1IaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3yinbTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEaTU3alUU MEXKIPEAMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1I€IM U3y4yeHHUs (U3UKH Ha YPOBHE CpeJHEro oluiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma o gpu3uKe BKIIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanOoJiee 0OIMKUX 3aKOHAX MPUPOJIBI, BBICTYIAsl B KAYECTBE y4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBI BKJIAJ B CHCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[xonbHBIA Kypc GU3HKA — CHCTEMOOOPA3yIOMMMA JJisi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
xuMueHn, ouonoruel, gusudeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuEe W aKTHBHOE
npuMeHeHre (GU3NYECKUX 3HAHUW OMNpeleNseT XapakTep U pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHIl B cdepe HSHEpPreTukH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJIy4E€HHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWMCTBAMHU U Apyrux. M3ydenue pu3nku BHOCUT OCHOBHOMW BKJIaJ B
(hopMHpOBaHKE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSTh HAYYHBIH METO/ MO3HAHUS IIPU BHIMIOJHEHUHU UMHU Y4eOHBIX UCCIICIOBAHUI.

B ocHoBy kypca (pusuku uist ypoBHS CpeqHero ooiiero o0pa3oBaHus MOJIOXKEH Al UACH,
KOTOPBIE MOXKHO pacCMaTpUBaTh KaK MPUHLUIIBI €T0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3HMKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEl MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Tteopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBaHHME MPEICTABICHUU O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U MOJIE.

Hoesn cymanumapuzayuu. E€ peanuzanus mpeamnonaraeT UCHOJIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKIMH, HDABCTBEHHBIMU U IKOJOTUYECKUMH MPOOIEeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gu3nku npeanoaaract 3HakoMCTBO € ITUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPHIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamusyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIIEHHBIX 3KOJOTMUYECKHUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3sBUTHEM



TEXHUKHU M TEXHOJIOTUH, a TakKe 00CYKJICHHs TPOOJIEM PAIlHOHAIIEHOTO MPUPOOTIONB30BaHUS U
HKOJIOTUYECKOH 0€30MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UKM Ha yYpOBHE CpenHero oOImero oOpa3oBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUA O CTPYKTYype IOCTPOCHUS
¢usnueckoit Teopum, posi (HYHIAMEHTAIBHBIX 3aKOHOB M IPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU Teopnﬁ, JUJIsL OIIMCaHUusI €CTCCTBCHHO -
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeSITETLHOCTHBIN MOIX0/ B Kypce (PU3UKH pean3yeTcsl MPekIe BCETro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIFHON JesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
a00paTOpHBIX pabOT, KOTOphIE B TporpaMme 1o (u3nke OOBeAUHEHB B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHUYECKUX padoT. BeigeneHune B ykazaHHOM TepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMBIX IJid KOHTPOJIA M OLCHKHU, OCYIICCTBIACTCA YYaCTHUKaMH O6pa3OBaTeJ'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHMS U OCHalleHHs kaOuHeTa gusuku. [Ipu s3Tom
obOecnieunBaeTcsl OBJIaJIeHHE OOYy4arOIIMMUCS YMEHMSIMH IPOBOJAUTH KOCBEHHbBIE H3MEpEHUS,
HCCJIe10BaHUA 3aBHCHUMOCTEH (1)I/ISI/I‘I€CKI/IX BCJIMYMH MW IIOCTAHOBKY OIIBITOB II0 IIPOBEPKE
IPpCATOKCHHBIX TUIIOTE3.

Bosbimoe BHMManne YACTACTCA PCIICHUIO pvaéTHBIX 1 KA4YECTBCHHBIX 3a1a4. HpI/I 9TOM
IUTsL pacU€THBIX 3a/1a4 MIPUOPUTETOM SIBIISTFOTCS 3a/1a9d C SIBHO 3alaHHON (PU3MYECKON MOJIENBIO,
MO3BOJISIOIINE MPUMEHSTh M3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasJelna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX pa3aciioB. JIJ'ISI KauCCTBCHHBIX 3a/la4 IPUOPUTETOM
SABJIAKOTCA 3adaHUA Ha 00BsICHEHNE IIPOTCKaHUA CI)I/ISI/I‘—IGCKI/IX SIBJIEHUU U IpoLECCOB B
OKpYXarolen >XKu3HH, TpeOyromiue BbIOOpa (DU3MYECKON MOIENM Uil CHTyalldu TMPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tpoliecca 0a30BBIH ypOBEHb Kypca (M3HKH Ha ypPOBHE CPEIHETO
o0miero 00pa3oBaHUs JIOJDKEH M3Y4aThCsl B YCJIOBHUSAX MPEIMETHOTO KaOWHETa (PM3MKU WU B
YCIOBUSX MHTEIPUPOBAHHOTO KabWHETa MPEeIMETOB €CTECTBEHHO-HAyYHOTO LUKiIa. B kabunere
(bu3HKN 10DKHO OBITH HE0OX0IuMOe JabopaTopHOe 000PyI0OBaHUE /ISl BBIOJIHEHUS YKa3aHHBIX
B ImporpaMMe Mo (U3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHKE.

JlemoHcTpamoHHOEe 00OopynoBaHue (OpMUPYETCS B COOTBETCTBUU C IMPUHIMIIOM
MUHUMAaJIbHON OCTATOYHOCTH M 00ecrednBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOTrpaMMe IO
(¢u3MKe KIIOYEBBIX JEMOHCTpAlUN Ui HWCCIENOBAHHUS H3y4aeMbIX SIBICHHI M IPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX TPUMEHEHHIH.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BHJIE TEMaTHYECKMX KOMIUIEKTOB M OOecleyuBaeTcsi B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJDKHBI OBITh
MOCTPOECHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJIOTOBBIX U LU(POBBIX MpHUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE MU(PPOBBIX TaOOpaTOpHil.

OCHOBHBIMH HENSIMHU U3YyUeHUS (UMUK B 00IIeM 00pa30BaHUM SIBISTFOTCS:

e (opmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYarOMIMXCS K HAYYHOMY H3yYEHHIO

MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;
® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJe TMO3HaHus U (HopMHUpOBaHHE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTara U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMupoBaHue yMEHHIA OOBSCHAITH SABJICHUS C UCIIOJIb30BaHUEM (PU3NYECCKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEeJIbCTB;

(dbopmMupoBaHHe NPEACTABICHUN O PO (PU3HMKH JUI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTkeHne 3THX Lenell oOecreunBaeTcsl pelIeHHeM CIEAYIOIIMX 3a4ad B IIpolecce
n3ydeHus Kypca GU3UKU Ha YPOBHE CpetHero o0mero oopa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKITIOUAsT MEXaHHUKY, MOJIEKYIAPHYIO (PU3HKY, dJIEKTPOANHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHATH TEOPETUUECKUE 3HAHUSA JUIsI OOBSCHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pEIIeHUs pA3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoi
MOJENbI0, 3a/ay, IOJpa3yMEBaIOLIUX CAMOCTOSITEIbHOE CO3/aHue (u3nueckoi
MOJeNH, aJIeKBaTHOM YCIIOBHSIM 33/1a4H;

MOHMMaHue (U3MYECKHUX OCHOB M TPHUHITUIIOB JIEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO TUIAHMPOBAHMSI U MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, AaHalIM3a M  UHTepHpeTanuud  UHPOpMalUHM,  OIpEeleeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbI YpOBEHBb) HAa YpOBHE CpeAHEero oOmiero oOpa3oBaHHS
oTBoauTCs 136 wacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEINIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMEHJIOBAHHBIM, YYWTENb JejaeT BBIOOp MpOBEACHUs TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHAUBUIYATBHBIX OCOOCHHOCTEH 00yJarOITUXCS.



COJEP/KAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. | paHHUIIBI MPUMEHUMOCTH (pU3HYECKHX 3aKOHOB. [[pHHIIMIT COOTBETCTBHSL.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTHYECKON JIEATEIbHOCTH JIFOIEH.

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

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMH Ha OCH CHCTeMBbl KoopauHaT. Clo)KeHHe TepeMenIeHUu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NEPEMELIECHUS MATEPUATIbHON TOYKHA OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM M0 MOJYJI0 CKOpPOCTBbIO. YTJOBasg CKOPOCThb, JIMHEHHas cKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOpEHHE.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIUIOMETp, JBHKEHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABM>keHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPHU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUS MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  NYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHBIE pPaBHbIE MPOMEXYTKH BpPEMEHH IMPH PABHOYCKOPEHHOM JBHKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OporeHHOro TOPHU30HTATBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
oTc4Yéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuii 3akoH Hpl0TOHA /1711 MaTepUanbHbIX TOYEK.

3akoH BcemupHOTO TsAroteHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIBKEHHUS U cuia TpeHus nokos. Koaddumuent Tperns. Cuna conmpoTHBICHUS
TIpU ABMKEHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocrynarenbHO€ U BpanaTeIbHOE JBUYKEHHE a0COIOTHO TBEPJOTO TEa.

MoMEHT Cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cumbl. YcinoBus paBHOBECHS
TBEPAOIO Tena.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHWE: TMOIIIUITHUKY, JIBUKCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE MacC B3aMMOICHCTBYIOITUX TEll.

Bropoit 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HesecomocTts. Bec Tena npu yCkOpeHHOM MOABbEME U MMAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tesna. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKMHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXpaHeHUsA 8 MeXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJIbca. PeakTuBHOE NBHKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3HEprust Teaa BOIU3U MOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPrUu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHnueckre ycTpoNCTBA U NMPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMNEP, MPYKUHHBIM
MUACTOJIET, IBUKEHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUH B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYHNPYroro yaapa C TOMOILIBIO JBYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznes 3. Moaekysipaasi puznka 1 TepMoIMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe pgBwxkenue. Jduddys3us. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUSI YaCTHIL
BemecTBa. MoJieiu CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX Tel M OOBICHCHHE CBOWCTB
BEIIECTBA HA OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KosandecTBo Bemiectsa.
[Toctrostnaas ABoraapo.

TermmoBoe paBHoBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mogens uaeansHOoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETUYECKON TEopuu
UJeaTbHOTO Ta3a. AOCONIOTHAs TeMIiepaTypa Kak Mepa CpeAHel KHHETHYECKOW JHEepruu
TEIUIOBOTO JBWKEHHMS dactul Tra3a. [llkama temneparyp KenbBuHa. ['a3oBbie 3aKOHBI.
VpaBnenune MeHnneneeBa—Knaneiipona. 3akon [lansToHa. M3omponecchl B UAealbHOM rase c
MTOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. | paduueckoe mpeacTaBiIeHUE U30IPOILIECCOB: H30TEpPMa,
M30X0pa, n3obapa.

Texnudeckue ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITEL, JOKA3BIBAIOIIME JUCKPETHOE CTPOCHHE BemecTBa, ¢ororpadur MOJIEKyI
OPraHNYeCKUX COCTUHECHUM.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbiTa LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUSI.

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

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHHE COCTOSHUS UJI€aJIbHOTO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPBI BO3AyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y IapaMeTpaMU COCTOSTHUS Pa3peXEHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHus. KonmndyecTBo TemioTsl U pabota. BHyTpeHHSS SHEPrUsi 0JJHOATOMHOTO
nJeanbHOTOo ra3a. Buael Temonepenayu: TEMIONPOBOAHOCTb, KOHBEKLUS, U3IyYeHHE. Y IebHas
TEII0EMKOCTh BenlecTBa. KoaudyecTBo TEIIoThl pH TEIUIoNepeaaye.

[Tonstne 06 ammabatHoM mporecce. IlepBbiit 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKY K u3ompoleccam. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHaMuku. HeoOpaTuMocTh MpoIieccoB B MPUPOIE.

TennoBbie MamuHbL. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanus SHEPTUU B
TeruIoBbIX MamuHax. Koaddumuent noneznoro aeiictBusi TeruoBoil mammuel. [{ukn Kapho u
ero K03 QHUIMEHT MOJIe3HOTO AeHCTBUS. DKOJIOTHYECKHE MPOOIEMBbI TETIOIHEPT€TUKH.

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



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHWH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJ JIEHCTBHEM C)KaTOro BO3AyXa, HarpeBaHue >¢upa B JATYHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpALIHA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUs, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEIbHAS BIIAYKHOCTh BO3/yxa. HacklmeHHbIN nap. YaenbpHas TErioTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHUSL.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne M Kpuctamnuzauus. YelbHas
TeruioTa miasieHus. Cyonumanusi.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuyeckne ycTpoWCTBa M MPAKTHUECKOE NPUMEHEHUE: TUIPOMETp U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM  TIOJIyY€HUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIeE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX apOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune 0OTHOCUTEIBHOM BIIAXKHOCTH BO3AyXa.

Pa3znen 4. diiekTpoauHaAMHKA

Tema 1. Dnekmpocmamuka

OnexTpu3anus Tel. ONEKTpUYECKUM 3apsal. JlBa BHIA DJJIEKTPUYECKUX  3apsiOB.
IIpoBOIHUKH, NTUINEKTPUKH U MOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3aps/a.

Bszaumopneiicteue  3apspoB.  3akoH  Kynona. ToueuHblil  2neKTpUUYECKUH — 3aps.
Onexrpuueckoe mnoJie. HanpsokéHHocTe anekTpuyeckoro nods. IlpuHnun cynepnosunuun
AIEKTPUYECKUX TOJIEH. JINHNN HANPSYKEHHOCTU MIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpoctatmuyeckoro nois. Ilorennman. Pa3HOCTh  NOTEHLMANOB.
IIpoBOIHUKHN U TUAIEKTPUKHU B IIEKTPOCTATHUECKOM 10JI€. JIu3neKkTpuueckas MIpOHULAEMOCTb.

OnexrpoéMkocTs. KoHzmeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OJHEprus
3apsKEHHOTIO KOHJIEHCATopa.

TexHuueckre YCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHUE: JJIEKTPOCKOI, JIIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE SJIEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anMoelictBre HadIEKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

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

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

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

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma ai1s ydacTka Lemu.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COENHEHNE POBOIHUKOB.

PaboTa snexrpuueckoro Toka. 3akoH Jlxoyns—Jlenia. MOIHOCTh IEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIIasi CHUJIa U BHYTPEHHEE COMPOTUBICHNE UCTOYHNKA ToKa. 3akoH Oma ams
TOJTHOM (3aMKHYTOM) d7eKTpruiecKkoi nenu. KopoTkoe 3amMpIkaHueE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT TeMieparypsl. CBEpXIpOBOAUMOCTb.

DNeKTpUYeCKui TOK B Bakyyme. CBOKCTBA 2JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CaoiictBa p—Nn-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUCCOLMaNus. DIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

TexHuueckne yCTpPOMCTBA M IPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTar, MCTOYHHMKM TOKa, DJIEKTPOHArpeBaTe/IbHbIE MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbl, TEPMOMETP COMPOTUBICHUS, BAKyyMHBIM [HOJ, TEPMUCTOPHl U (HOTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN IMOJ, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAPSHDKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOIEPEYHOI0 CEYEHUsl U MaTepHaa.

CMenaHHoe coeJMHEHUE TIPOBOTHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3amMblKaHHWE TajlbBAHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia 1 IpOBOJUMOCTh BO3AyXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

MexnpeameTrHble CBSI3U

Wzyuenne xypca ¢usuku 6a3zoBoro ypoBHS B 10 Kiacce OCYIIECTBIISICTCS C y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcamMH MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu v TEXHOJIOTHH.

Meoicnpeomemnuvle nousmusl, CBA3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO IO3HAHMS:
SBJICHHE, HAy4YHBIH (akT, rumoresa, (usmueckas BeTUYMHA, 3aKOH, TeOopus, HaOIIOIEHHE,
9KCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHCTEMbl YypaBHEHHMW, JUHEWHas ¢GyHKuus, mapabona,
runepooIia, ux rpaduKh ¥ CBONCTBA, TPUTOHOMETpUYECKHE (YHKIUU: CUHYC, KOCHHYC, TAHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl M MX NPOEKLUHUH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEpEIadH, TEIJIOBOE PAaBHOBECHE), SJEKTPUUECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeJ, XKUAKOCTEW U Ta30B, AJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAINS, TralbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHNUEe IBUKEHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHHUS B
TEXHUKEe, TMOJIIUITHUKY, HCIOJIb30BAHUE 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHUKE (pakera,
BOJOMET U Jpyrue), JBUTraTellb BHYTPEHHEro CropaHus, MmapoBas TypOuHa, OBITOBOMU
XOJIOJWIIbHUK, KOHIUIIMOHEP, TEXHOJIOTUHU MOJIy4eHHs] COBPEMEHHBIX MAaTE€pPUajIoB, B TOM YUCIIE
HAaHOMATEepUAJIOB, U  HAHOTEXHOJOIMM,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
IEKTPONIPUOOPOB, KCEPOKC, CTPYMHBI TNpUHTEp, dJIEKTpOHArpeBaTeiabHble PUOOPSI,
JIEKTPOOCBETUTEINIbHBIE IIPUOOPBI, T'ATIbBAHUKA.

11 KVIIACC

Pasznena 4. DiiekTpoauHaAaMHKA

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
Bekrop marautHoi uHaAyKiuu. [[pyuHIUIT Cyneprno3uiiMi MarHUTHBIX MOJIeH. JINHUM MarHUTHOM
nHayKuuu. KapTrHa nuHui MarHUTHOM MHIYKIMU 1011 HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKUIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

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

SIBneHue HIEKTpOMAarHUTHOM WHAYKUMH. [lOTOK BEeKTOpa MArHUTHOM HWHAYKLHH.
DNEeKTPOABMKYILAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Papanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKITUH.



DHeprus MarHUTHOTO TOJISl KaTYLIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

Texnuueckue ycTpoiicTBa W IPAKTUUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
JIEKTPOMArHUThI, JEKTPOABUTaTENb, YCKOPUTEIN JIEMEHTAPHbBIX YaCTHLL, MHAYKLHUOHHAS M1EYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
MIOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neiicTBUs NOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

WccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Paznen 5. KosiebaHusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOae0anus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
konebanus. Ilepwon, wactora, ammmmrtyga W ¢asza kojeOanuii. [Ipy)KWHHBIH MasTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHHUE TapMOHHYECKHX KojeOanuil. [IpeBpaimenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebatenpubiii kOHTYp. CBOOOJHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHTYpe. AHAJOTHS MEXKJIYy MEXaHUYEeCKMMH | 3JEKTPOMArHUTHBIMH
koJsiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTHHM B UCATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXAeHHBIEC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U ICHCTBYIOIIEE 3HAYCHUE CUITBI TOKA M HAMIPSHKCHHUS.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPruu.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE ANEKTpodHeprun. KymbTypa uCHOIB30BaHUS
AIIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HHU.

Texuuueckue ycTpoilcTBa U NPAKTHUYECKOE MPUMEHEHHE: OHIIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JINHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapaMeTpoB KoseOaTeIbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUeCKUN
MasiITHUK).

HaGnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

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

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpA.

Monenb IMHUY 3IIEKTPOIepelauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMeHHOro TOKa B ILENM U3 IOCIENOBAaTEIbHO COEAUHEHHBIX
KOHJICHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 60IHbL

MexaHnnyeckue BOJHBI, yCI0BHs pacnipoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHus
U JuHa BOdHBL [lomepeuHble W TPOJOJbHBIE BOJHBL. MHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Jy4YCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BektopoB E, B, V B asnextpomarautHoO# BojHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHUE, TMpeJoMJIeHre, ToJysgpu3anus, audpaxmus, wuntepheperius. CKoOpocTh
ANIEKTPOMATrHUTHBIX BOJIH.

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

[IpuHOHMNBI pagrocBs3u U TeneBuAeHUs. Paguonokanus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckne yCTpOWCTBa M NPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIBTPa3BYKOBasl IMAarHOCTHMKAa B TEXHUKE M MEIULMHE, pajap, PaavONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE OTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUSI MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBsI3M T'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJieOaHuUH.

HccnegoBanue  CBOWMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, AMQpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonrHeiiHOE paclipoCTpaHEHHE CBETa B OJJHOPOJAHOU Cpene.
JIyua cBera. ToueUyHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKkOHBI TMPENIOMIICHHS CBeTa. AOCONIOTHBIA MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHbI Yrojl MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasi CHjla TOHKOW JUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOMINUX U PACCEUBAIOLINX
auH3ax. PopMyIla TOHKOW JIUMH3bIL. Y BEIUMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIO/ICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEPPEPECHIIMOHHON KapTHHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOUHHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCUMYMOB TIPH MaJeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texnuueckue ycTpoWcTBa W NpPAKTUYECKOE IMPUMEHEHME: O4YKH, JIyna, (oToammapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAas OINTUKA, JU(GpPaKIMOHHAs
peméTKa, TOJIAPOUL.

Jlemoncmpayuu

[IpsimosnHEtHOE pacnpoCTpaHEeHue, OTpaKeHWe M mpejomiieHue cBera. OnTuyeckue
prOOPHI.

[TonHoe BHyTpeHHEE OTpakeHHe. Moienb CBETOBOAA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun ceTta.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO AUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcCHOBBI cienMAJIbLHOM TEOPHUH OTHOCUTEIbHOCTH
['panuubpl NMPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynmarel crnenuanbHOM Teopuu
OTHOCUTEJILHOCTH: HWHBApPUAHTHOCTh MOJYJA CKOPOCTHM CBETa B BaKyyme, MPUHIUII
OTHOCHTEIBHOCTH DWHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHUE JIJTUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3znea 7. KBantoBasi pusuka
Tema 1. Dnemenmovl K6AHMOGOU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u sHEpruM (HOTOHA C €ro YaCTOTONH. DHEPTUsl U UMITYIIbC
¢doroHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddekra. YpaBHeHue DitHTeHa 115 GpoTosddexra. «KpacHas rpanunia» Gotosdpdexra.
JaBnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA.



TexHuuecKre yCTPOWCTBA M MPAKTHUCCKOE NpPUMEHEHHE: (OTOINEMEHT, (OTONATUHK,
CoJIHeYHast OaTapesi, CBETO U0,

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -dactui. [lnanerapHas
Mozenb aroma. [loctynarer bopa. M3nmyyenne u mornomenne GOTOHOB MPH HEpexoie aToMa ¢
OJIHOTO YpOBHSI BSHepruuM Ha apyroi. Buapl cnektpoB. CrekTp ypoBHEH BSHepruu aroma
BOJIOPO/JIA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoinsa. KoprnyckyasipHO-BOJHOBOM Tyaanu3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTh  CTPOEHMS  sijpa. OTtkpeiTHE
paanoaktuBHOCTH. OnBITH Pedepdopaa no onpeneneHno cocTaBa paJioakTUBHOTO H3JIy4EHUS.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paqnoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio sapa. M3otonsl.
Anbda-pacnaz. DJIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO paciaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
Anepublie peakuuu. Jlenenve u cuHTe3 SA€Ep.
SAnepusiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOneMbl W MEPCHEKTUBHI  SACPHOM
SHEPreTUKU. DKOJOTUUECKHUE ACTIEKTHI SIAEPHON IHEPTEeTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHIaMeHTanbHbIe B3auMoIeiicTBus. EqMHCTBO (pr3nueckoil KapTUHBI MUpA.
TexHnueckne ycTpoHCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SIIEPHBIN peakTop, aToMHast bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTull (0 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEepUCTUKH. JluarpaMma «CHEKTpPaJIbHbIM KJIACC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJENI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca — CBETUMOCTb» Ul 3BE3J TJIaBHOU
ocyenoBareabHOCTU.  BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBbIE MPEACTABICHUS O
MIPOUCXOXKICHUHU U 3BoJitoLnU CoJlHLIA U 3BE3/1. DTanbl KU3HU 3BE3L.

Mnineunsiii [TyTs — Hamra ['anaktuka. [lonoxxenne u neuxenne Cosnna B I'anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. Paz0eranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3mydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIS OTIPEJIeNIEHUs TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nosymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
THUYECKON cdepax MesATeNbHOCTH 4YeNOBeKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HAaydYHOW KapTHHE MHUPa, POJIb (PU3NUYECKOW Teopud B (POPMUPOBAHUU
MpeACTaBICHUHN 0 (U3NUECKON KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPaA B OOIIEM PsITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJCTABICHUN O IPUPOJE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€H € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJOTHUH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHbIE C HM3yYECHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUWE, HAy4YHbIH (pakT, rumoresa, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
JKCIIEPUMEHT, MOJICITMPOBAHNUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU T0I00US TPEYTOJILHUKOB, OMPEIeIeHNE TUIOMIAIN TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpudeckue sBICHUS B XKUBOHM MpuUpoje, KolebareiabHbIe ABHKEHUS B
KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUSA B JKUBOM IpUPOJE, NEHUCTBHE pPaJUaALMM Ha YKUBbIE
OpraHU3MBI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNINYeCKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIIEKTPAJIbHBINA aHAU3.

l'eocpaghus: MarHUTHBIE TIOJIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IPEJCKA3AHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS TMeYb, pajap, paJAuoONpUEMHHK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTUKA, COJIHEYHAasi 6aTapesi.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrO mpenMera «®Dusmka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs
(6a30BBIi  YPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JJUYHOCTHBIE PE3YJBbTATBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTBH OOYYaIONIUXCS PYKOBOJICTBOBATHCSA C(HOPMHPOBAHHON BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIlMH, TO3UTUBHBIX BHYTPEHHUX
yOKICHUI, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciMpeHue >KU3HCHHOTO OTBITa M OMBITA JEATCILHOCTH B MPOIECCE peaTn3alliil OCHOBHBIX
HaIPaBJICHUW BOCIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

C(OPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WIECHA POCCHICKOTO OOIIECTRA;

MIPUHATHE TPATUITUOHHBIX OOIEYEIOBEUSCKUX TYMAHUCTHUSCKUX M JIEMOKPATHICCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpPTraHN3allHH;

YMEHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOopMUPOBAaHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHSM POCCHUHCKUX
y4€HBIX B 0071aCTH (PU3UKH U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHHUMATh OCO3HAHHBIC PEHICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMBI M [ICHHOCTH, B TOM YHCJIC B JICATCILHOCTH Y4EHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (U3MKOW M TEXHHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMO00Opa3oBaHUIO B oOrmacTu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) PKOJIOrNYeCcKOr0 BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LIeJIE YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHS (PU3MUECKON HAYKH;

0CO3HAHME IIEHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MPOIIECCe M3YyUeHHs (pU3HKH
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHUBEPCATbHbBIE YUeOHbIE e CTBHUS
ba3oBble JJornyecKkue AeicTBHA:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaThIBaTh IIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHATbHBIX
Y HEMaTePUATIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TIOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBAThL M BBIOJHATH PA0OTy B YCIOBUSAX PEAIbHOIO, BUPTYAJIBHOTO |
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (PH3UYECKOU
HayKH;

BJIaJICTh HaBBIKAMH y4eOHO-HCCIICIOBATEIICKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOMCKY METOJIOB PEHICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO Pa3JIMYHBIX METOI0B MO3HAHMS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIpETaIuH,
MpeoOpPa30BaHMIO M MPUMECHCHHIO B Pa3jIMYHBIX YYCOHBIX CHUTYyallUsX, B TOM 4YHUCIIE IPH
CO3JaHUH Y4EOHBIX MPOECKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ peIICHHs, HAXOJUTh apryMEHThl JUIS JOKa3aTelbCTBA CBOMX YTBEPXKICHHIA,
3aJIaBaTh IapaMeTPhl U KPUTCPUH PEIICHHUS,

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJC PCUICHUS 3aJauyd pPe3yJbTaThl, KPUTHUYCCKH
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIE 3a7aud B 0Opa3oBaTeNbHOU AEATEeIHbHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Padora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSITEJIBHO OCYLIECTBJISATh IOUCK, aHalIM3, CUCTEMATU3alUI U
MHTEPIpPETAHIO HHPOPMALUY PA3TUYHBIX BUJIOB U ()OPM MPEICTABIICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3alad C COONI0/IEHuEM
TpeOOBAaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHns, IPaBOBbIX U
TUYECKUX HOPM, HOPM HUH(POPMALIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DM3MYECKOTO COJACPKaHHMs B pPA3NUYHBIX (opmarax ¢ yd€Tom
Ha3HaueHus: WHQopManmMM U 1LENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOpMy
MIpE/ICTaBICHUS U BU3yAIU3alNH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHO?:HaBaTI) HpC}lHOCBIJ'IKI/I KOH(i)J'II/IKTHI)IX chyauHﬁ " CMATr4daThb KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIHON paOOThI;

BBIOMpATh TEMATHUKy M METOJIbI COBMECTHBIX NEHCTBHI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH KaKJI0TO WiIeHa KOJIJICKTHBA;

HpI/IHI/IMaTB neian COBMeCTHOI;'I JACATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOpJII/IHI/IPOBaTI)
JNEUCTBUA MO €€ TOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJIH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
0 pa3paboTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE MPOEKTHI, OICHUBATh HJIACH C TO3WIMKW HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHMUECKOE TIOBEJACHHWE B PA3JIMYHBIX CHUTYAIUX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIe 1eiCTBHS
Camoopranuszanms:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH PEHICHHs Pacu€THBIX W KAYeCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOUYTCHUN;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHIM;
pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JTIMYHBIX MPEANOUYTCHUN;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOcTBOBaTh (HOPMHUPOBAHMIO U TPOSBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIaJIETh HABBIKAMM TIO3HABATENILHON pedIIeKCHU KaK OCO3HAaHUS COBEpIIAeMbIX JICHCTBUIA
U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHAIU3€ PE3Y/IbTAaTOB JESTEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nponecce noctuxkeHus IMYHOCTHBIX PE3YIbTATOB OCBOCHMSI POTPaMMBbI 110 PU3UKE IS
YPOBHSI CpeliHero oomiero oopa3oBaHusl y 0OydarOIIMXCsS COBEPIICHCTBYETCS SMOIIMOHATBHBIN
MHTEJIEKT, IPeANoaraiomuil chopMUpPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHOU c(pephl, OBITH YBEPEHHBIM B ce0e;

caMoperyJIupoBaHus, BKJIIOYAIOLIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U IPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEUCTBOBATh UCXO/IS U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €r0 MPHU OCYILIECTBICHUH O0IIEHNUs, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 10 kiacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCA YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAay4yHOM KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NesITeNIbHOCTH JIFOZICH;

YUUTHIBaTh TPAaHUIBl NPUMEHEHHS H3YUYEHHBIX (PU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEpIHUAIbHAs CHUCTeMa OTCYETa, aOCOIMIOTHO TBEPIOE TeNlOo, MACATbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIH DIIEKTPUUYECKUN 3aps] MpPU pELICHUU
(buznueckux 3a1ay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKON TEOPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHUKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TaJeHHE Tel,
JIBUKEHHE 10 OKPYKHOCTH, HHeplus, B3aumojeicTBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeTJI0BOe paBHOBECHE, HCIapeHHe, KOHACHCAllUs, TNIaBlIeHUE, KPUCTAIITU3allu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUWE NABJIEHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
COCyJlle, CBfA3b MEXIYy IapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, JJIEKTpU3auus Ted,
B3aMMOJICIICTBUE 3apAJIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IyTh, NEPEMEILEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa, UMITYJIbC Tejla, KUHETUYEeCKas
SHEprus, MOTEHIMAIbHAs DSHEPrus, MEXaHWdeckas paboTa, MeXaHHYecKass MOIIHOCTh; MNpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJIB3YEMBIX BEIMYUH, HX
0003HaYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETHUUHY
C IPYrUMU BEIMYUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nyeckue BENWYMHBL: JaBICHHE Ta3a, TEMIIeparypa, CpenHsisi KHHETHYEeCKash OSHEprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpEJHEKBaJApaTU4Hasi CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TETUIOTHI, BHYTPEHHSISI DHEPrusi, padoTa ras3a, KOd(QQHUIHUEHT MOJE3HOTO EHCTBUS TEILIOBOTO
JBUTATENS; IPU ONUCAHUH NMPABUIBHO TPAKTOBATH (PU3NUECKUM CMBICI UCIOJIb3YEMBIX BEIMUUH,
uxX 0003HAUeHUs M EIUHMIIBI, HaXOJUThb (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJNIB3YST (PU3NYECKUE BEIMYUHBI: JIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJN, pa3HOCTh IOTEHUHUANOB; MpU OMNHCAHUU MPAaBUIBHO
TPaKTOBaThb (PUIUUYECKHM CMBICI HCIOIb3YEMBIX BEJIMYMH, HUX OO0O3HAU€HUS W EIUHMIIBI;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PM3MUECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHLHUIBL: 3aKOH BceMupHOro tsrorenus, I, II u III 3axonsr HeroTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXpAaHEHUS MUMITYJIbCa, TPUHLIUI CYHNEePIIO3UIINU CUII, TIPUHIIUIT
PpaBHOMPABUSI MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEILECTBA, Ia30BBIC 3aKOHBI, CBA3b CPEOHEH KHHETUYECKOW HSHEPIHMM TEIUIOBOTO JBHKECHUS
MOJIEKYJI ¢ aOCONIOTHOW TEeMIepaTypoil, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
NIEKTPUUYECKOr0 3apsaa, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €r0 MaTeMaTHYeCKO€e BbIPa)KEHUE U YCIOBUS (TPaHULbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HCTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yclIoBUsA UX O€30IIaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUYECKUX SIBIEHUH M MPOLECCOB C
UCIOJb30BAHUEM  IMpPSMBIX M  KOCBEHHBIX HW3MEpPEHUH, Impu 3ToM  (OpMYJIHUPOBATH
npobiemy/3agayy M TUNOTE3y Y4eOHOrO HKCIEpUMEHTa, CcOOMpaThb YCTaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIISATh MpPSIMbIE W KOCBEHHbIE M3MEpPEHHA (U3NYECKUX BEJIUYHMH, NPH ITOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh M3BECTHbIE METOJbl OLIEHKH
MOTPEITHOCTEN U3MEPEHUM;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
IOpSIMBIX H3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATb YCTAHOBKY, (HUKCHPOBATh pPE3YyJIbTaThl
MOJIy4eHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMUYUH B BUAE TaOaMILl U rpaduKOB, /€1aTh BHIBOJbI
II0 pe3yJibTaTaM UCCIEIO0BAHMUS,

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-UCCIEI0BATEIbCKOW U  TPOEKTHOW JIEATENIbHOCTH C
UCIOJIb30BAHNEM M3MEPHUTEIbHBIX YCTPOICTB U 1aO0paTOpHOTO 000PYIOBAHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIBI, HA OCHOBE aHAJM3a YCJIOBUS 33Jjauydl BHIOUPATh (PU3UUECKYIO
MOJieNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOAMMbIE JUIs €€ pelIeHHUs,
MPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOJyYEeHHOTO 3HauUeHUs (PU3MUECKON BEIUYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUl ¢ ONOpOr Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SIBIICHHS,

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpPUpPOBAHUS, MHTEPIpPETALMU U IPEJICTaBICHUs y4yeOHOU U
Hay4YyHO-TIONYJISIPHOM HMHGPOpMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

MIPUBOJIUTH HPUMEpPHI BKJIAAA POCCUNUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, OOBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TIOBCEAHEBHOW IKM3HH JUIS
obecrieyeHns O€30MACHOCTH MPH OOPALICHUN C TPUOOpPAMH U TEXHHUECKUMH YCTPOHCTBAMH, IS
COXPAHEHHS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTHYECKOTO MOBEJACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIIIE C BHIIIOJHEHUEM PA3INYHBIX COLMATIBHBIX pOJIeH, IUIAaHUPOBATh paboTy
IPYNIbl, PpalUOHATIBHO pacHpelensaTh OOf3aHHOCTH U IJIAHUPOBATh JESATENBHOCTh B
HECTaH/JAPTHBIX CUTYallUAX, a/leKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBaeMON MPoOIEMBI.

K xoniy oOyuenus B 11 kiacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKON
NEeSITeIbHOCTH JIFOJIeH, IeJIOCTHOCTh U €IMHCTBO (U3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
ANIEKTPUYECKUI 3apsii, Jy4 CBeTa, TOYEUHBIH HCTOYHUK CBETa, SJepHas MOJEIb aToMa,
HYKJIOHHAsl MOJI€Ib aTOMHOTO Apa MpH pelieHnn GU3NIECKuX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBJICHUS (MPOIECCh) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKHI M KBAaHTOBOHM (DM3HKU: 3JEKTpUYecKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEWCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, JJIEKTPOMAarHUTHas
WHIYKUUSA, ACMCTBUE MAarHUTHOTO TIOJII HAa MPOBOJHUK C TOKOM W JBWXKYIIUWCS 3apsm,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IPSMOJIMHEIHOE paclpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJNSIpU3ALUS CBETa, JUCIEpPCUsi CBETa,
dboTornekrpuueckuii 3¢pdexT (pororddekt), cBeToBOE AaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAsI U NCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3JIMYHBIX CPENl) U DJIEKTPOMArHUTHbIC SBIICHUS (TIPOLIECCHI),
UCTONIb3Yysl (U3MYECKUE BEJIMYMHBI: DICKTPUUECKUN 3apsii, Ccuila TOKa, OJIEKTPUYECKoe
HaIpsKEHUE, FIEKTPUUYECKOE CONIPOTUBICHUE, PAa3HOCTh MOTEHLIMANIOB, JIEKTPOABIKYILAS CHUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cuia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsi 3JIEKTPUYECKOr0 W MArHUTHOTO TOJIeH, MEpUOJ W 4YacToTa KojebaHui B
KoJjebaTeIbHOM KOHTYpE, 3apsl U CHJla TOKa B MPOIECCe TApMOHHYECKUX AIIEKTPOMArHUTHBIX
KojebaHui, (QOKyCHOE pacCTOsIHME€ M ONTHUYECKas Cuja JMH3bI, MPU OMUCAHUHU MPABHIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIb3YEMbIX BEIMYMH, WX O0003HAUYEHUS M EJUHHUIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUMHY C APYTMMU BETHUUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI M 4acTOTa CBETa, DHEPIUs U
uMIynbc (GOTOHA, MEpPHOJ IOJIypacnajia, SHEpPrus CBS3M AaTOMHBIX sJiep, NpU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, HUX OO0O3HAYECHUS U



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME AAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMHU
BEJIMYMHAMM, BBIYUCIIATH 3HAYCHHE (PU3UUECKOI BETHUUHBL;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
OpUHOMIBL:  3akOH OMa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3aKkoH  3JIEKTPOMAarHUTHOW  MHIYKUHH, 3aKOH
MPSIMOJIMHENHOIO PacIpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHMsI CBETAa, 3aKOHbI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GOoTOd(PPEeKTa, 3aKOH COXPAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIia, NoctyiaaTsl bopa, 3akOH pajMOaKTUBHOTO paclaja, MpH 3TOM pa3indarhb
CIIOBECHYIO (DOpPMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
001acTi) IPUMEHUMOCTH;

OTIPEJIENATh HaIpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IPOBOJHHUKA C TOKOM,
cuisl AMniepa u cuisl JIopeHna;

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

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
HCIOJIb30BAHMEM TPAMBIX W KOCBEHHBIX UW3MEpEHWil: Tmpu 3ToM  (opMmynnpoBaTh
npobieMy/3ajadyy W THUINOTE3y y4eOHOTO DOKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEI0KEHHOT0 000PYAOBAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATEH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs U MCIOJb30BaTh M3BECTHBIE METO/bI OLIEHKU
MOTPEITHOCTEN U3MEPEHUN;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCIOJb30BaHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOIYYECHHON 3aBHCHMOCTH
¢u3nyeckux BEIMYUMH B BHMJE Tabmul U TpaduKoB, AenaTh BBIBOJBI 0 pe3yiabTaTaM
HCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIIEAOBATEIbCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOI0 000pYI0BAHHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbI0, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U NPUHLUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJauydl BHIOUPATh (QU3HMUECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Uil €€ pelleHMs,
IIPOBOJIUTH PacuU€Thl M OLIEHUBATh PEAIbHOCTh MOyYCHHOI'O 3HAaYE€HUs! (PU3HMUECKON BETMUMHBI;

pelaTrs KauyeCTBEHHBIC 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOYKY
paccyXJeHUI ¢ ONOPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMS;

UCIOJb30BaTh MPU pelICHUMM Y4eOHBIX 3a7a4 COBpPEMEHHble HH(POPMALMOHHBIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPUPOBAHHUS, MHTEPHpPETAlMM M IPeJCTaBlIeHUs y4yeOHOH u
HAy4YHO-TIONYJISIPHOW HMH(pOPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0JTy4aeMyt0 HH(OpPMAIIHIO;

OOBSICHATh NPUHLUIIBI ICHCTBHSI MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCJIOBHS UX O€30MIaCHOTO MCIIOJIb30BaHMsI B TOBCEAHEBHOM KU3HU;

MPUBOJNUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOLIET0 MUpPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPU 0OpaIIEHUN ¢ TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B IpymIe C BHIIOJHEHUEM PA3IUYHBIX COMUAIBHBIX POJICH, IUIAHUPOBATH paboTy
TPYIIBL, palMOHAIBPHO paclpenesiaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIESTENBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLICHMBATh BKJIAJ KAXKJIOTI'O M3 YYaCTHUKOB TIPYIIIBI B
pelIeHre paccMaTpUBaeMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHUSA
bu6moreka [IOK
1.1 ) 2
HBHKA M METOIR HAYHHOTO TOSHANHA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Aunaica https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 h tI/tIszI:I;I/(r)rT].eeI:iasi.ru 17§41b§72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 10 1
OCHOBbT TEPMOMHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' ®da30BBIE MTEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznea 4. DJJIEKTPOJANHAMUKA
bu6mmoreka [IOK
4.1 1
UeKTpoCTaTH 0 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 25IeKTpUYECKHil TOK. TOKH B bubnuotexa [JOK
4.2 12
Pa3ITUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznean 1. QJIEKTPO/IMHAMUKA
MaruautHoe noje. DJIeKTpoMarHuTHast bubnuorexa [JOK
11 11 1 3
HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJJEBAHUS U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
2.3 o 10 3
ke https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
Pa3zaen 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIEIMATIBHON TEOpUU 4 1 bu6mmoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBaHTOBOW OTITUKHU 6 bubmorexa LIOK
' https://m.edsoo.ru/7f41c97¢c



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

bubnuoreka [IOK

4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4. A
3 TOMHOEC SIIPO > https://m.edso0.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHE 4 ];ESE:T/(:;ZI;Z(%?I:/? £41097C
Hroro no pazneny 4
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoiasbubie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)HBI,DHI/JIISI 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEr0 MUpPa
Ponb u Mecto pusuku B
(hopMUPOBaHUHN COBPEMEHHOM bubnuorexa [JOK

2 . 1
HAYYHOW KapTHHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ACSATEILHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYSCKOTO 1 bu6moreka [IOK
nemkenus. [lepemerienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 bubnuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPsIMOJIMHEWHOE 1 bubnuoreka [JOK
JIBHDKCHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOIHOTO MaNCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepi[IaJILHofI TOYKH I10 1 bubnnorexa HOK

https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH

3 [IpuHIMIT OTHOCUTEIBHOCTH 1 bu6moreka [JOK

lanunes. UHepmanbHbie CUCTEMBI https://m.edsoo.ru/ff0c3be8



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

otcyerta. [lepBblii 3akoH HproTOHA

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cynepriosHiitit cu. Brop OHUSaKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a1 MaTepuanbHON TOYKA

10 Tperuii 3akon HeroToHa ju1st bubnuorexa [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHupHOTro TsaroTeHus. Cuma

11 TSIKECTH. He;r:Bas[ KOCMHYECKas bubmuorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubnuorexa [JOK
JIBUKEHUH TeJIA B )KANKOCTH WU https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarensHOE W BpalaTebHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO bu6mmoreka [JOK
tena. MomeHT cuibl. [nedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPIOTO Tela
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. bubmuoreka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
UMITynbca. PeakTuBHOE MBUKEHHE
PaboTa 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprus bubnuoreka [IOK
MaTepualbHOW ToukH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETUYECKOW SHEPTUU

17 [loreHunanbHas sHeprus. bu6moreka [JOK



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
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https://m.edsoo.ru/ff0c4502

[ToTeHumanpHas 3HEPIUs ypyro
nehopMHUPOBAHHON TIPYKUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJIM3H IOBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanpHbIE U
HeNnoTeHLHaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON DHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUN

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

19

JlaGopaTtopnast pabota
«MccnemoBanue CBsI3M pabOTHI CHITBI
C I3MEHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha TIPUMEPE
PaCTSHKEHHUS PE3UHOBOTO JKI'yTa»

20

KonTtponpHas paboTa o teme
«Kunemaruka. /lnHamMuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE ITOJIOKCHHS
MOHGKYHﬂpHO-KHHCTquCKOﬁ
TCOPHH. EpOYHOBCKOC JBHMOKCHUC.

Auddysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIeCTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctosHHas ABOFaI[pO

24

TennoBoe paBHOBECHE.



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

Temmeparypa u e€ uamMepeHue.
[Ikaia remneparyp Llenscus

Wneanpusii raz 8 MKT. OcHoBHOE

bu6mmoreka [{OK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcoJroTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeN KUHETHYECKON SHEPruun bubnuotexa [JOK
JIBMDKCHUSI MOJICKYJ1. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIe 3aKOHBI
JlabopaTtopHnast pabota

28 «HcciaenoBanue 3aBUCUMOCTHU
MeXAy mapaMeTpaMu COCTOSHUS
Pa3peKEHHOTO Ta3ay
H3omporiecchl B Ui€aibHOM ras3e u bu6moreka [IOK

29
uX rpadUUecKoe MpeaCTaBICHIE https://m.edsoo.ru/ff0c570e
Buytpenusis sHeprus
TEPMOIUHAMHYECKON CHCTEMBI U

30 crroco0n1 e n3menenus. Koamuectso bu6mmoreka [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

31 Buas! Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIIOEMKOCTH BEIIECTBA.

32 KonunuecTBo TennoTel npu bubnuoreka [IOK
Teruionepenade. AnuadaTHbINA https://m.edsoo.ru/ff0c5¢36
poruecc

33 IlepBrlii 3aKOH TEPMOJMHAMUKH U bubnuorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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€T0 MMPUMCHCHHUEC K U30ITpoIcccamM

https://m.edsoo.ru/ffOc5efc

HeoOGpatumocTs nporeccoB B

34 npupojie. Bropoii 3akon bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHU
35 [Tpunnun nevicteus u KII1/ bu6mmoreka [{OK
TEIIOBOI MAIIMHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOIHEPTETHKHI
O06o06maromuit ypok
38 <<M0J'II:Ky.]'IISJIIpHaS}I’p ¢uznka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOAMHAMHUKI)
KonTponbHas padoTa o teme
39 <<MOJ'IpeKYJ15[pHZSI ¢uzuka. OCHOBBI Bubnuorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bu6mmoreka [JOK
Hcnapenvie u KUIeHue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAs U OTHOCHTEIIbHAS
41 BIIQYKHOCTH Bo3ayxa. HachleHHbIN bubmmorexa [JOK
https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimyeckue u
aMmopdHbIe Tea. AHU30TPOITHS
42 CBOI‘I/’IO(()I”)[B KpUCTAJUIOB. }KI/II,)HKI/IC bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpuctaibsl. CoBpeMeHHbIE
MaTepHabl
[1naBneHue U KpUCTATUTA3AIIHSL. BuGmmorexa [OK
43 V aenpHasg TEIIoTa IJIaBJIEHUS.

Cybnumarus

https://m.edsoo.ru/ff0c6708
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bubnuoreka [IOK

44 YpaBHEHHE TEIIOBOTO OanaHca htts.//m.eds00.ru/ff0c6820
DneKTpu3aIus Tei. DINeKTPUIECKUI
45 3apaz[.pI[BaILHzIa BHGKTpI/I‘IIE)ECKI/IX bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOTHUKH, TUINEKTPUKH U
46 H(I))J'IYH;OBOI[HI/)IIKI/I. 3aK(I:H bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS EKTPUICCKOTO 3apsia
B3anmonerictBue 3apsiioB. 3aKOH
47 KyHOHa.HToqequﬁ I;JIZCIKTpI/I'—IeCKI/Iﬁ bubmmorexa LIOK
https://m.edsoo.ru/ff0c6ce4
3aps
Hanpsk€HHOCTD 37I€KTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuorexa [JOK
AIIEKTPUYCCKHUX TOJCH. JInHUH https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTH
PaGora cui 31eKTpoCcTaTuYecKoro
49 OJISL. HOTCHI.[I/I&JI?P&SHOCTB bubmorexa [JOK
https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOTHUKY U TUAJIEKTPUKHU B
50 9HI:3KTpi[)CTaTquI([:KOM noljm. bubmuorexa LIOK
https://m.edsoo.ru/ff0c7018
JysnexTpuueckas MpOHULIAEMOCTh
51 OnexrpoéMkocts. Konnencarop bubnorexa HOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TLIOCKOTO
52 KOHﬂell?IcaTOpa. OHeprus bubnnorexa HOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlaGopatopHas pabota "U3mepenue

NEKTPOEMKOCTH KOHJEHcaTopa"



https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMIT NEUCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAIBHOTO
anmapara, CTpyWHOTro IIpUHTEpa.
DnexTpocTaTHuecKas 3allluTa.
3a3eMIIeHHE EKTPOIpUOOpOB

55

DneKTpUYeCcKuil TOK, YCIOBUS €ro
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma aJist
ydacTka Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
poBOHUKOB. JIabopaTopHas
pabota «M3ydeHue cMermanHoro
COCIIMHEHUS PE3UCTOPOB)

bu6moreka [IOK
https://m.edsoo.ru/ffOc74f0

57

PaboTta 1 MOIIIHOCTH
ANEKTPUIECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 MOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenue DJIC ucTouHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

QHCKTpOHHaH MpoOBOAUMOCTD
TBép,[[LIX METaJIJIOB. 3aBUCUMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPHI. CBCpXHpOBOIII/IMOCTB

60

DNEeKTpUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

[TonynpoBoAHUKH, UX COOCTBEHHAs
U IIPUMECHAs IPOBOAUMOCTb.

bu6mmoreka [IOK

61 CBoiicTBa p—N-mepexo/ia. L https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEKTPUUYECKUH TOK B pacTBOpaxX U
62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuotexa [JOK
DIEKTPOJUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
DIIEKTPUYECKHI TOK B ra3ax.
CamocTosITeNbHBIN U bubnuorexa [JOK
63 . 1
HECaMOCTOSTEIBHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Monnus. [Tnazma
DNEeKTpUYECKUE MPUOOPHI U
64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMeHenwue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
65 O6o0maromuii ypok 1 bubnuoreka [JOK
«DIEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme
66 «Qnekrpocraruka. [locTosHHbIN 1 bubnuoreka [JOK
SIIEKTPHYECCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpPelax»
PesepHbliil ypok. KonTpoiabHas
67 pa601;a o TZS[G ’ 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c8c56
"OnekTpoauHaMuka"
PesepBHeIit ypok. O600marommii bubnmoreka [JOK
68 1
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

[TPOTPAMME




11 KJIACC

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe N poBbIe

Ne Jara
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue H3yveHHs o0pasoBaTe/bHbIe
padoTsI padoThbI pecypchl
[TocTOsIHHBIC MarHUTHI M KX

1 B3auMO/IeiicTBHE. MarHuTHOE ToJIe. 1 bubnuotexa [JOK
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW WHAYKLIIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

5 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [JOK
B3aumoeiicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MaFHETHOEO noﬁﬂ KaTyIHKI/Iy: 1 1 bubamorexa LOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHMTHOTO TOJIST HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTopHas pabota 1 1 bubnuoreka [JOK
«HccenenoBanue neiicTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM»

JlelicTBMEe MarHUTHOTO IOJIS HA

5 JBIDKYLLYIOCS 3apSKCHHYIO 1 bubnuoreka [IOK
gactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna
DNeKTpOMAarHUTHASI MHYKIIHS.

6 IToTOK BEKTOpa MarHUTHOM 1
nHaykunu. D/1C nHaykunu. 3akoH



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

3JIEKTPOMArHUTHON MHIYKLIMH
®dapanes

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIMH. DHEepPrus
MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM.
DJIEKTPOMArHuTHOE MOJie

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

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
NIEKTPOMArHHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs I1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTpOMarHUTHAS

WHTYKITUS

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

11

KonTtponbHas pabota no teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHAS MHIYKIIHS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB006O0IHBIE MEXaHUUECKUE
kosebanus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE
rapMOHHUYECKHUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH



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

MepHo/ia MaJIbIX KOJIeOaHM rpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MACCHI

rpy3a»

14

KonebarenbHbIi KOHTYD.
CB00OOAHBIE AIEKTPOMATHUTHBIE
KoJie0aHus B UACATbHOM
KOJICOATETbHOM KOHTYpE. AHAJIOTHS
MEX/y MEXaHHYCCKHMU U
ANEKTPOMArHUTHBIMU KOJICOaHUAMHU

bubmmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemeHHBIN TOK.
CunyconaaJibHbIN TEPEMEHHBIN TOK.
MOIIIHOCTh TEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLIEE
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipouszsosactso,
nepeaaya u notrpedieHue
JJIEKTPUYECKON SHEPTUU

19

YCTpOoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOTO
TOKQ, TMHUH JIIEKTpoIepeaay

bu6moreka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKHE PUCKHU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTUH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPIUHU B OBCEIHEBHOM
YKU3HHU
MexaHW4ecKue BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 IélcoppoCTI)ppacnpoCTpaI:IeHI/Is[ u Bubmuotexa LIOK
https://m.edsoo.ru/ff0cca54
JUTMHA BOJIHBL. [lonepeunbie n
MIPOJIOJIEHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 CBoﬁcha U CKOPOCTb. IHKa.;Ia bubamorexa LHOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paTHOCBS3U U
24 TeneBueHus. Pa3Butue cpencts
cBs3u. Paguonokanmst
o5 Kontponsnas padota «Konebanus u bubnuorexa [JOK
BOJTHBD» https://m.edsoo.ru/ff0cc6f8
[IpssiMonHEHOE pacIpoCTpaHEeHUE
26 CBETa B OJJHOPOJIHOM cpejie. bu6mmoreka [JOK
Todveunsrii ncToynuk cBera. Jlya https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHBI
27 orlfameﬁm cseta. [locTtpoenue bubnmorexa HOK
N https://m.edsoo.ru/ff0cd4e0
M300pakeHU B IIIOCKOM 3epKalie
28 IIpenomnenue ceera. [lonnoe bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIi yroa noJIHOTO
BHYTPEHHETO OTPAKECHUSI

https://m.edsoo.ru/ff0cd7f6

29

JlaboparopHas padota «/3meperue
[IOKa3aTeJs MPEeIOMIICHHS] CTEKIIa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue n3oopaxeHuit
B JiH3€. DOpMyIia TOHKOM JIMH3BI.
YBenuueHue JuH3bI

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

31

JlaGopaTtopnast pabota
«HcciaenoBannue CBOUCTB
M300paKeHUH B JTMH3AX)

32

Hucnepcus cBeta. CoXHBINA COCTaB
oenoro cBera. lIet. JTabopaTopnast
paborta «Habmoaenune nucrnepcuu
CBETa»

33

HNurepdepennus ceeta. Judpakmus
ceta. JludpaknuonHas pemerka

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepeqHOCTb CBCTOBBIX BOJIH.
Hon;lpmam/m CBCTa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue MpudOpPHI U YCTPOICTBA
U yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHS

36

['panuLibl TPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
[ToctynaTel cnenraibHON TEOPUU
OTHOCHUTEIBbHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHTENBHOCTh
OJJHOBPCMCHHOCTHU. 3am CIJICHUC

bu6moreka [JOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPCMCHHU U COKpAIICHUC AJIMHBL

DHeprus U UMIYJbC
pensaTuBUCTCKON yacTulibl. CBA3b

bu6mmoreka [{OK

38
MAacCChI C SHEPTUEN U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprusi NoKos
KonTponsnas pabora «OnTuka.
39 OCHOBEI CIIEIUAIBHON TEOPUH bubnmorexa LOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonsl. ®opmyna I[Tnanka. bubnuoreka [IOK
DHeprus ¥ UMIyasc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETOBAHNE B ITOK
HOJIMOTEeKA
41 .0 A.T.
poroddexra. Ormbirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Ppororddexra. YpaBHEeHHE
42 DitHmTeiHa st hotodddexra bubmorexa [IOK
A i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
JaBaenne ceera. OnbiTel I1. H.
43 JlebeneBa. XumMudeckoe ACHCTBUE bubmorexa HOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHcTBa U
MPaKTHUYECKOE MMPUMCHCHHE:
44
(dhoToseMeHT, (HOTOIaTUHK,
collHe4Hast OaTapesi, CBETOIUOT
45 Pemenue 3aga4 no teme «3JI€MEHTHI bubmuoreka [JOK
KBaHTOBOM ONTHUKW https://m.edso0.ru/ff0d0302
Monens aroma TomcoHa. OTBITHI
bu6moreka [JOK
46 Pesepdopna no paccessHuo o-

YaCTHII. HnaHeTapHaﬁ MOJCJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

ITocrynater bopa

bubnuoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

W3nyuenue u noryomnieHne GoToHOB
IIPH NIEPEXOAE aTOMa C OJTHOTO
YPOBHS 3HEPruM Ha Apyrou. Buasl
CIIEKTPOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0dOafa

49

BounHOBBIE CBOMCTBA YacTULl. BoHBI
ne bpoitns. KopnyckyisipHo-
BOJIHOBOM nyanu3Mm. COHTaHHOE U
BBIHY)KJICHHOE U3JTy4YCHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OTIPEJIETICHNIO COCTaBa
PaaOaKTHBHOTO M3ITy4CHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMmma-
u3nydeHus. Biusnue
PaZMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3ortonbl. Anbda-pacnas.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-uznydyenue

bubnuoreka [[OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HYKJIOHOB B si/Ipe.
SnepHbie peakuuu. AnepHbii
peaktop. [IpoGrieMsl, MepCEeKTHBHI,
9KOJIOTMYECKUE ACIIEKThI AAEPHOMN
SHEPreTUKHU

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

54

aﬂeMeHTapHLIe YaCTHUIbI. OTKpBITI/IC
MO3UTPOHA. MeTtoapl Ha6J'IIOIICHI/IH )41

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

perucTpanum 31eMEHTapHbIX
yactul. Kpyrmislii cron
«DyHIaMeHTaIbHbIE
B3auMoJeicTBuA. EqMHCTBO
(bU3NIECKO KapTHHBI MUPay

55

Bup 3sé3nnoro nebda. Co3se3nus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BuauMoe asmxkenne. ComHeunas
cHCcTEeMa

56

Comane. CoyiHeYHAasT aKTUBHOCTb.
Wcrtounuk sueprun CoiHua u 3BE311

57

3BE3/IbI, NX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IbI TJIaBHOM
MocJieI0BaTeIbHOCTU. BHyTpeHHee
ctpoeHnue 38€37. CoBpeMEHHbIE
MIPEJICTaBJICHUS O IPOUCXOXKICHUU U
sBomronu CoJHIla U 3BE3]

58

Muneunsiii [Iyte — Hama
I'amaktuka. Ilomoxkenne U IBMKCHUE
Comnnna B I'amaktrke. I'anakTuky.
YEpHbie ABIPHI B SIpax TalaKTUK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bosbioro B3peIBa.
PennkroBoe uznyudenue.
MertaranakTuka

60

Hepermennsie mpo6iaembl
aCTPOHOMMH

61

KonTposnpHas paboTa «neMeHTHI
aCTPOHOMMH U acTPO(UIUKI




62

O6o6maromuii ypok. Ponb ¢pusuxu
Y aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YeloBeKa

63

O6o06matomuii ypok. Poss 1 mecto
(U3HMKHN ¥ aCTPOHOMUH B
COBPEMEHHOMN HAyYHOUN KapTUHE
MUpa

64

O6o06matromuii ypok. Poibs
¢uznueckoil Teopuu B
(hopMUpOBaHHM TIPEACTABICHUN O
(br3UYeCcKOl KapTUHE MUpa

65

O6o06matromuii ypok. Mecto
(bU3NYeCKO KapTUHBI MHpa B
o0IIeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHbIil ypok. MaruuTHOE 10JI€.
DNeKTpOMarHuTHask UHIYKIUS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEIbHOCTH

68

Pezepunblit ypok. KBanToBas pusuka.
DOneMEeHTBI aCTPOHOMHUHU U
acTpopU3NKI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






