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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeQHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUSI OCHOBHOU
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanpHOl pabouell MporpaMMbl BOCIIUTAaHHS M KOHILEMIMHM TPENOJaBaHUs Yy4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuUHBI Mupa oOydatoutuxcsi 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOoOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyueHHus, a TaKK€ YYUTHIBAET HEOOXOJMMOCTb pPEATU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAy4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensrorcs
OCHOBHbIE 1I€IM U3ydyeHUs (U3UKH Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3MKHU: JIMYHOCTHBIE, MeETalmpeaMETHbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE PE3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «Du3mnKay Mo rojaM o0ydeHusl.

du3nka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPA3yIOMMUA JJIsi €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueH, Ouonoruelt, gusudyeckor reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW OMNpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DHHEPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, MOJYYEHHs] HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(dbopMHUpOBaHHE €CTECTBEHHO-HAYYHOI KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTHh HaAyYHBIH METOJ MO3HAHUS MPU BBIIOJHEHUH UMU Y4EOHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero oOpa3oBaHusl MOJO0XKEH Psij UIeH,
KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3AenoB (DHU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAaHHME TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHH, BELIECTBE U IOJIE.

Hoesn cymanumapuzayuu. E€ peanuzainus mpeamnonaraeT UCHOIb30BaHUE TYMaHUTApHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTMYECKHUMHM MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peamnsyeTcss MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEJHEro o0mero oOpazoBaHUs
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUJIL OIIKMCaHUusI €CTCCTBCHHO -
Hay4HBIX SIBJICHUH U TIPOLIECCOB).

CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO KCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpHBIX pabOT, KOTOphIE B TporpamMme 1o (u3nke OOBeAUHEHBI B OOLIUN CIHCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MNPOBOAVMMEBIX JJid KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA YYaCTHHUKAMH 06p330BaT€J'II)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEH MIaHUPOBAaHUS U OCHaleHUs kabuHera ¢usuku. [lpu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/II-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.

Bonrmoe BHUMaHME YACIACTCS pCUHICHUTIO paC‘-IéTHBIX 1N KAQUYCCTBCHHBIX 3aJ1a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MO3BOJISIONINE MPUMEHSTh H3y4YeHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
KypcCa, TaK U UHTCTPUPYA 3HAHUA U3 PA3HBIX Pa3gcIOB. 21.]'[?1 KauC€CTBCHHBIX 3aJa4 IPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO mpoliecca 0a30BbI YpOBEHb Kypca (PH3MKH Ha YPOBHE CPEIHETO
oOuiero o0pa3oBaHUs JOJKEH HM3Y4aThbCs B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEeIMETOB €CTeCTBEHHO-HAYYHOTO 1MKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1abopaTopHOE 000PYIOBAHKE ISl BHIOJHEHUS YKa3aHHBIX
B ImporpaMMe Mo (GuU3MKE YYEHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
00opyI0BaHUE.

JlemoHcTpamoHHOe obOopynoBaHue (OpMHUpPYeTCs B COOTBETCTBUUM C TMPUHLIUIIOM
MUHUMAaJbHON MOCTATOYHOCTH U 00OecrevnBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS H3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe obOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarnyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U HHU(PPOBBIX MPHOOPOB, a Takke
KOMITBIOTEPHBIX H3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

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

e (QopmupoBaHue HHTEpeca W CTPEeMJICHHS OOYYArOMIMXCS K HAYYHOMY H3yYEHHIO

MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE TPEACTABIEHWH O HAydHOM MeETOJle¢ TMO3HaHUA © (HOPMUPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIICHHSI K OKPYXKAIOIINM SIBJICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

(bopmMupoBaHUe yMEHHI OOBSCHATH SIBJICHHUS C UCIIOJIBb30BaHUEM (DPM3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEeJIbCTB;

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

JlocTikeHne 3TuUX Ielell oOecrieunBaeTcs PEIICHHEM CIEeIYIONMX 3aJad B Ipolecce
M3ydeHus Kypca GU3UKU Ha YPOBHE CpelHero o0mero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HAHUH 00 OOMMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJICKYIISIPHYIO (PU3HKY, IIEKTPOANHAMHUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

dbopMupoBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS
(bU3UYEeCKUX SBICHUM B TIPUPOJIE U JJs TPUHATUS TPAKTHYSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB pELIeHUs pa3IM4YHBIX 3aJad C SBHO 3aJaHHON (uinyeckoit
MOJIENbIO, 3a/ay, TOJpa3yMEBAaIOLIUX CAMOCTOSITENIbHOE CcO3/aHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MOHMMaHue (U3MYECKUX OCHOB M TPHUHITUIIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENy;

OBJIaJIEHUE METOJIaMU CaMOCTOSITENIbHOTO IJIAaHUPOBAHUS U MPOBEACHUS (PU3HUECKUX
SKCIEPUMEHTOB, AaHaIM3a M  UHTEpHpeTanuu  HUHQOpPMAIMH,  ONpeAeSeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
NEeSATENBHOCTH.

Ha wmzydyenue ¢usmku (6a30BbII YpOBEHBb) HAa YpOBHE CpeAHEro oOmiero oOpa3oBaHHS
otBoauTcs 136 vacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipemiaraemslii B mporpamme 1o Gpu3MKe MepeueHb JIA00PATOPHBIX U MPAKTUICCKUX pabOT
SIBIISICTCSI PEKOMCHJIOBAHHBIM, YYWTENb JeJaeT BBIOOp IMpOBEACHUs TabOpaTOpHBIX paboT u

OIIBITOB C y‘IéTOM HHAWNBUIYAJIbHBIX ocoOeHHOCTEH o6yqafom1/1xc;1.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Haydnele MeTonsl mo3HaHus OKpyxarouiero mupa. Pons
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI ¥ TeopuH. [ paHUIIBI TPIMEHUMOCTH (pU3HIECKUX 3aKOHOB. [I[pHHIIUIT COOTBETCTBUSI.

Ponp u mecto us3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpPa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

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

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxka

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

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELIEHUS MaTePUAIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThIO. YTJOBas CKOPOCTh, JIMHEHHAas CKopocTh. llepumon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cuctemMsbl OTCUETA, HIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK JABUKECHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENbHBIE pPAaBHBIE IPOMEXYTKH BpPEMEHH IIPU PABHOYCKOPEHHOM JIBIDKEHHHM C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

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



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHUpHOTO TAroteHus. Cuna tspkectu. [lepBas kocMuyeckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJIKOCTH WUJTU Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHIT TPEHUS TIOKOSI, KAUE€HUS U CKOJILKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaluu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJibca. PEakTUBHOE IBUKEHHE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBAa U INPAKTHUYECKOE NPUMEHEHHUE: BOJOMET, KONEp, IMPYKUHHBII
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOIIOTHO HEYNPYroro yaapa C TOMOUIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

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

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep ABWKCHUS W B3aUMOJCHCTBUS YaCTHI]
BelmecTBa. MoJiell CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojenerd. Macca m pazMmepbl Mojekyn. KonaumdecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

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

Mogens uaeansHOro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETHYECKON TEopuu
uJeaNbHOTO Ta3a. AOCONIOTHAs TeMIlepaTypa Kak Mepa cpefHed KHHETHYEeCKOW SHEpPTruu
TEIUIOBOrO ABWKEHWS dvactui rasza. [llkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BeIIecTBa. | 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: U30TEPMa,
n30x0pa, n3obapa.

Texnudeckue ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbpIThl, [OKa3bIBAIONIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYIT
OPraHNYEeCKUX COCTMHECHUH.

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, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

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

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuxu

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUEHUE. Y JIelIbHAast
TEIIOEMKOCTD BelllecTBa. KonuecTBo TEMIOTHI pH TEIUIONEepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaius paboThl rasa.

Bropoii 3akon TepmoarnHaMuku. HeoOpaTuMoCTs MPOIECCOB B MPUPOJIE.

TennoBbie MamuHbL. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

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



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEPryuu Tela MPU COBEPIICHUU pPabOTHI: BBUIET MPOOKH W3
OyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

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

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUT aTeIIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEIIbHAS BIAXXHOCTh BO3ayxa. HackleHHbIN nap. Y nenpHas TersioTa mapooOpa3oBaHuUs.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa rasneHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. JIBa Buga 53IEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKHU U MOJTYIPOBOAHUKN. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue 3apsaoB.  3akoH  Kymona. TodeuHbIl  AIIEKTPUYECKHI  3apsii.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHiun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHUM HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun osnektpoctatuueckoro mousid.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUATIEKTPUKHU B JIEKTPOCTATUYECKOM ITOJE. JIUIIEKTpUUYECKasi TPOHULIAEMOCTb.

OnektpoéMkocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue yCTpOWCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JIIEKTPONPHOOPOB, KOHIAEHCATOP, KOMUPOBATHHBIN
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTHUecKas 3alluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

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

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

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

DOneKTpuYecKuil TOK. YCJIOBHSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcToOuHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINIPOTHUBJICHUE. VY nensHOE COTNPOTUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasl CHUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKa. 3akoH OMa s
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHMOCTh COITPOTUBIICHUSI METAJIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psia. MosHus.
[Tna3zma.

Texuuueckue ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHl, TEPMOMETP COIMPOTUBICHHS, BAKyyMHBIH TUOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe u3MepeHue >MeKTpoABIKYIIEH cuibl. KopoTkoe 3amblkaHHE TaabBaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usmku 6azoBoro ypoBHs B 10 Kjacce OCYHIECTBISCTCS C YYETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIM (akT, TUmoTe3a, (u3nyeckas BETUYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M WX MPOCKIMH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS 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, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

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

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJIOMET W Jpyrue), JABUTATENb BHYTPEHHEro CropaHHs, IapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJy4E€HUSI COBPEMEHHBIX MAaTEepPHAJIOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE IPUOOPHIL, TaTbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marautHOM nHAyKUMU. [I[puHIMO Cynepno3ulMy MarHUTHBIX 1ojei. JINHMM MarHUTHOM
nHayKnuu. KapTuHa nTuHui MarHUTHOM MHIYKIIUMU T0JIS1 HOCTOSIHHBIX MarHUTOB.

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

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

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

SIBneHue HIEKTpOMAarHUTHOM WHAYKUMH. [lOTOK BEKTOpa MArHUTHOM WHAYKLHH.
DNEKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapajes.

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

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHHE CAMOMHAYKIIMH. DIEKTPOIBIXKYILAs CUJIa CAMOUHTYKIIUH.



DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIU AJIEMEHTAPHbBIX YaCTHUII, MHIYKI[HOHHAS M1€Yb.

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 ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

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

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSSHHOIO MarHUTa Ha PaMKy € TOKOM.

WccnenoBanue siBi€HUS IEKTPOMArHUTHOM MHIYKIIHH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOae0anus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
kosebanus. Ilepwon, dwacrora, amrumtyna W ¢asza kojeOanwit. [IpyXKWHHBIH MasSTHUK.
MareMaTtnuecknii MasTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBpamienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii kOHTYp. CBOOOJHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHHM B UACATHBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHY)XICHHBIC MEXaHHUECKHE KOJIeOaHUsI.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiit Tok. CHHYCOMAATBHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepegadya U MOTPEOJCHHUE DICKTPUYCCKON SHEPrHUU.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE AJIeKTpodHepruu. KynbTypa HCIoOIb30BaHUS
AJIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, IMHUU AJIEKTPOIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CB00OOAHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

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

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpAa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomol

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

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoOMAZHUNHbLE 60TIHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JnuHa BOdHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHUS M3IYYCHHS JJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BeKTOopoB E, B, V B snexkrpomarauTHON BOJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHEIX BOJIH. [IpuMeHeHHE SJEeKTPOMArHUTHBIX BOJH B TEXHUKE M
OBITY.

[TpunIUIIBI pagnoCBA3U U TeneBuAeHUA. Paaronokamusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckne ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJbHbIE MUHCTPYMEHTBHI,
YIBTPa3BYKOBasi MAarHOCTHKAa B TE€XHUKE W MEAUIMHE, pajap, paJuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Komneb6mromeecs Teno kKak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus U MpeIoMIIeHUS MEXaHUIECKUX BOJIH.

Ha6mronenue narephepeHuy u AuGpakiiuy MeXaHHIECKUX BOJTH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJIeOaHMUii.

HccnenoBanue  CBOMCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)K€HHWE, IPEJIOMIICHUE,
noJsipu3anus, Tudpakius, “HTep(epeHIns.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyud cBera. ToUeYHBIN UCTOYHUK CBETA.

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

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHHsS] CBeTa. AOCONIOTHBIM  MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAsl CHJIa TOHKOU JINH3BL. [locTpoeHre n300pakeHHt B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJIO/ICHUSI MAKCUMYMOB ¥ MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHWEe: OYKM, Jyna, (QoToarrmapar,
MPOEKIIMOHHBIN ammapar, MHKPOCKOT, TEJIECKON, BOJIOKOHHAs OINTHKA, AUPPAKIIHOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
prOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OCHOBBI cienUAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH
['panuubpl NMPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpAIllCHUE JUTHHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO60U ONMUKU
®otonbl. Gopmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNasnenue cera. OnbiTel I1. H. JIeGenena.
XHUMHUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YpPOBHSI BSHepruuM Ha Apyro. Buasl crekrtpoB. CrexkTp ypOBHEM 3HEpruu aroma
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTPOMCTBA MW NPAKTUYECKOE TNPUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTHE TIpOTOHA W HedTpoHa. Hykmonnas Mogmens siapa ['eiizenOepra—lBaHeHKO.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3ausl, spKkue 3BE3/bI, IIAHETHI, KX BUANMOE JABIKCHHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
1ocyeoBaTeabHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTuky u kBa3apsl. YEpHbIE ABIPHI B Spax rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYXEHHBIM IJ1a30M € UCIHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHUpPa, POJb (PU3NUECKOW TEopud B (POPMUPOBAHUU
MpeACTaBICHUHN 0 (U3NUECKON KapTHHE MUPA, MECTO (PH3NUECKON KapTHHBI MUPa B 00IIEM PsTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXIPEIMETHBIX CBfA3€M € KypcaMd MaTeMaTUKd, OWOJIOTUH, XHMHUHU,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MIPU3HAKU TI0JI00US TPEYTOJIBLHUKOB, OMIPEIeIICHHE TUIOIAAN IIOCKUX GUryp U o0bEMa Tel.

buonocus: snekrpudeckue sBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKHE SIBICHHUS B JKUBOW NPUPOJE, ACUCTBUE paJWallUM Ha JKUBBIE
OpraHU3MBbI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYN, KpUCTaJUIM4ecKass CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eocpaghus: MarHUTHBIE TIOJIOCA 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM HIIEKTPOIIEPENay, TEHEPATOP IEPEMEHHOTO TOKA, 3JIEKTPOJBUTATEIID,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJBTATbBI

JIM9HOCTHBIE Pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «Du3nka» JOHKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
YOKICHHUI, COOTBETCTBYIOIIMX TPAJAWIMOHHBIM IICHHOCTSM  POCCHUHCKOTO  OOIIEecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIPaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMHM  OOydJaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIILHOM OpraHU3aIlim;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUICKOM I'PaXKTaHCKON UICHTHYHOCTH, TAaTPUOTH3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAIIUI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIECHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOr0 BOCIIMTAHHUSI:

WHTEpEeC K pa3auuHbiM cdepaM TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (M3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
npodeccuu U peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(hOpPMHUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
IKOJIOTHYECKUX MPOOIeM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IIECHHOCTH HAYYHOW AEATEIbHOCTH, TOTOBHOCTh B MpOIECCe M3ydeHHs (pU3HKH
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble JJornueckue aeiicTBUA:

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

OTIPEJICIIATH TSN JeSTSILHOCTH, 33aBaTh MMapaMeTPhl K KPUTEPHH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJLTATOB IIEISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINIOJHATH PAabOTy B YCJIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHA.

BJIQJICTh HAYYHOW TEPMHHOJIOTMEH, KIIOYCBBIMH MOHATHSIMH W METOJaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHUIO PAa3JIMYHBIX METO0B MO3HAHMS;

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HMHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPUMCHEHHIO B PA3JIUYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpOBAaTh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HAXOJUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJIaBaTh IapaMeTPbl U KPUTCPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (PopMynHupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTEIbHOU NEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUA M0 (PU3UKE B IPAKTHUUECKYIO 00IaCTh KU3HEAEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeill;

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

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora ¢ unopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISITh OOIICHNE HAa YpOKaxX (DU3UKHU M BO BHEYPOUHOH JCSITEIILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

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

MMOHUMATh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIMBUIYalbHOU pabOTHI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBIATH IUIAaH JEHCTBUM, PACHPEACNSTh POJU C YU4ETOM
MHEHHI Y9aCTHHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

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

npeaiaraTh HOBBIE MPOEKTHI, OICHUBATh HJCH C TIO3WIIMHW HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOMW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEIBHYIO JESITENbHOCTh B oOnacTu (pU3MKU U
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEILHO COCTaBJISATh IJIaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4ETOM HMEIOIIUXCA PECypCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHIO U TIPOSIBICHUIO OPYIUIUH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



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

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

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

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB JIEATEIbHOCTH

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIIOYAIOIIEr0 CIIOCOOHOCTh NOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIOCOOHOCTh AaJanTHUPOBAThCA K SMOIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTHUYECKOMN
NeSITeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNeil: MarephalibHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, XKUAKOCTEH M TBEPABIX TN, TOUCUHBIH AIIEKTPUUECKUM 3apsl MpPU PELICHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMUHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEPHOE M PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBI)KEHHE, CBOOOJHOE TMaJeHHUE Te,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeiictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn ), TEeTJI0BOE paBHOBECHE, HCIapeHHe, KOHACHCAIUs, TUIaBlIEeHUE, KPUCTAITU3allus,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUE JABJIEHUS ra3a MpPU €ro HAarpeBaHUU B 3aKPHITOM
COCyJle, CBS3b MEXIYy MapaMeTpamMu COCTOSHMS ra3a B H30IpOlieccax, JJIEKTpU3auus Ted,
B3aUMOJICIICTBUE 3apAJIOB;



ONHCBHIBATh MEXAaHMYECKOE JBMIKCHUE, MCIOJB3YsS (PU3UYECKUE BEIWYMHBI: KOOPIMHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YEMbIX BEIHYUH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUYECKYIO BEIUYHHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIlepaTypa, CpEeAHss KUHETHYECKash JHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONUCAHUH MPABUIBHO TPAKTOBATh (PU3UUYECKHUI CMBICT UCIOIb3YEMbIX BENYHH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIMOJIB3YST (PU3NYECKUE BEIUYUHBL: AJIEKTPUUECKUN 3apsij, JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTUMHU BEIHMUYNHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHOIIPABHS MHEPLUATIBHBIX CUCTEM OTCUETA, MOJEKYIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOM SHEPruM TEMJOBOTO JBM)KEHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUYECKOr0 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro0 MaTeMaTHYECKOEe BbIPAKEHUE U YCIIOBUS (IpaHUIIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyarh yClIoBUs UX O€30IIaCHOTO MCII0JIb30BAaHMsI B IOBCETHEBHOM JKU3HU;

BBITNIOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DPU3MUECKUX SIBIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOT0 000pYA0BaHUS, IPOBOANUTH OIBIT U (POPMYIMPOBATH BBIBOIbI;

OCYILIECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEJIUYMH, I[PU 3HTOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
[OTPELIHOCTEH U3MEPEHUi];

UCCIIeIOBAaTh 3aBUCUMOCTH MEXAYy (PU3MUECKUMH BEJIMYMHAMH C HCIHOJIb30BaHUEM
OpSIMBIX H3MEPEHUH, NpU 3TOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHPOBATh pPE3yJbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpaduKOB, J1€1aTh BBIBObI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MacHOrO TpyJda NpU NPOBEICHUM HCCIEAO0BAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJlaHHOM (PU3MUECKOW MOJeNbl0, HUCHOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTMYECKU HENPOTUBOPEUUBYIO LIETIOUYKY
paccyXJeHUl ¢ ONOPOW Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALUN W TPEACTABICHUS Y4eOHOU H
Hay4YHO-TIONYJISIPHOM HMH(pOpMaIMK, IOJYYEHHOM W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

WCIONB30BAaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEAHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPaHEHUS 3/I0pPOBbS U COOIOIEHUSI HOPM IKOJIOTUYECKOTO TIOBEJICHUS B OKpYKaIOIEH Cpeie;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJAPTHBIX CUTYyallMsAX, aleKBaTHO OLIEHMBATh BKJIAJ Ka)/JOrO U3 YYaCTHUKOB TI'PYMIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B MPAKTHUYECKOU
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHHMK CBETa, sIEpHas MOJENIb aToMma,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/Ipa IIPH PELICHUN (GU3UYECKUX 3a]au;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JEWCTBUS TOKA, B3aMMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuusa, audpaknus M HoJasApuU3alus CBeTa, JUCIEpPCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONMCBIBATH M3YYEHHbIE CBOMCTBA BEIECTBAa (JIEKTPUYECKHE, MATHUTHBIE, ONTHYECKHE,
JIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPell) U 3JIEKTPOMArHUTHBIE SBICHMS (IIPOLECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUECKUH 3apsijl, cuUja TOKa, »HIIEKTPUYECKOe
HanpsHKeHHeE, JEKTPUIECKOE COIPOTUBIICHHUE, Pa3HOCTb MOTEHIMAJIOB, 3JIEKTPO ABMXKYIIAs CUjla,
paboTa TOKa, MHIYKLUUS MarHUTHOro Mouisd, cwia Amnepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO MOJIeH, Mepuoj W 4YacToTa KojeOaHWil B
Kosie0aTeabHOM KOHTYpE, 3apsil U CHjla TOKAa B IpOIecce MapMOHUYECKUX JIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHBbIE KBAHTOBbIE SBJIEHUS WM TPOLIECCHI, HCHONB3Ys (hu3nyeckue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3NYECKUN CMBICT HCIOJBb3YEeMbIX BEIMYMH, MX OOO3HAYCHHS WU



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKOHBI IIOCJIEOBATEIBHOIO M MapajuIeIbHOIO COEAMHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa s (GoTodhPeKTa, 3aKOH COXpPAHEHUS DHEPTrUH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3akOoH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHMIIbI,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

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

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIIEIOBaHUIO (PU3NYECKUX SIBIEHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh TpPSMble U KOCBEHHbIE HU3MEpEeHHs (PU3MUECKHUX BEIWYHH, MPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBAThb YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl NOJIYYEHHOW 3aBUCHMOCTHU
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-HCCIIEOBATENLCKOM W INPOEKTHOW AEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbI0, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3aJaudl BHIOUPATh (QU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEJINYHHBI,

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHUI ¢ OOPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3MUECKHUE SBIICHUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllMU W IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONY/ISIPHOM MHGOpPMAaLUKU, MNOJYYEHHOM W3 PAa3IMYHbIX HCTOYHUKOB, KPHUTHUYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaKJIOI'O M3 YYaCTHUKOB IpYIIIBI B
pelIeHNE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrtpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
1.1 ®u3rKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [IOK
21 Kurematitka > https://m.edsi.ru/?ﬂlbf? 2
bubnuoreka [IOK
22 Al ! httDs://m.edsE).ru/7f41bf72
bubnuoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edséf).ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubnuoreka [IOK
TCOPHH https://m.edsoo.ru/7f41bf72
bubnnoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https:/m.e dscl)lo?’u 17541b§72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
da30BbIE MTEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24



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

Pazpnen 4. QJIEKTPOJAUHAMUKA

bubmoreka [IOK
41 DUCKTPOCTATHKA 10 https://m.edscﬂ).ru/7f41bf72
42 [TocTosiHHBINM 2neKTpuYecKuid TOK. TOku B 12 bubnuorexa [JOK
pasIMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KoanuectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. QJIEKTPOJANHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHW4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEMATIBHON TEOpUH 4 1 bu6mmoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pazgen 4. KBAHTOBAS ®PU3UKA
4.1 ONneMeHThl KBAaHTOBOM ONTUKU 6 Bu6mmorexa LIOK
https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoMa 4 bubmorexa HOK

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

4.3 ATOMHOE SApO

5

bubmuoreka [JOK
https://m.edsoo0.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 brbmmorexa OK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE
bubnuoreka [JOK
61 Obobmaroniee nosToOperie 4 https://m.edS(])lo.ru/7f41c97c
Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacos
Ne i/ Tema ypoxka
Bcero
1 ®duznka — Hayka o npupojie. HayduHnble MeTO bl TO3HAHMS OKPYXKAIOIIEro MUpa 1
9 Ponb u MecTo pusnku B GopMUPOBaHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpPa, B TPAKTUUYECKON 1
NEeSATEIbHOCTH JIFOIEH
3 Mexannueckoe BuxkeHue. OTHOCUTENHHOCTh MEXaHN4YecKoro BrxkeHus. [lepemenienne, CKOpocTb, 1
YCKOpEHHe
PaBHOMepHOE npsaMonrHerHoe aBrKeHue. CKOpoCTh. YpaBHEHHE JIBUKCHUS
5 MrHoBeHHas U CpeAHss CKOPOCTh. Y CKOpEHUE
5 CBoboaHoe manenue. Y ckopeHue cBoboaHoro najaeHus. Jlaboparopuas padora "M3yuenue nBrxeHHs Tena, 1
OpOIIEHHOTO TOPU30HTAIBHO"
7 KpuBonuneiiHoe nBmxeHue. [[BrkeHne MaTtepralbHOM TOUKHU MO OKPY>KHOCTH 1
3 Macca. Cuna. [Ipunnun otHocuTensHocTH ["anunes. UnepumnanbHbie cucTeMbl oTcueTa. [lepBblii 3aK0H 1
HeroTona
9 [Ipunnun cynepno3unuu cuil. Bropou 3akon HeroToHa At MaTepuaabHOW TOUKH 1
10 Tperun 3akon HproToHa 17151 MaTepualibHBIX Touek JlabopaTopHas paboTta "V3ydeHrne paBHOBECHS Tela MO/ 1
NEUCTBUEM HECKOJILKUX cy1"
11 3akoH BceMupHoro Tsarorenus. Cuna tsxectu. [lepBas kocMuueckasi CKOpOCTb 1
12 Cuna ynpyrocru. 3akoH I'yka. Bec tena 1
13 JIaboparopHas paboTa "M3MepeHue KECTKOCTU MPYKUHBI" 1
14 Cuna tpenus. Koapduunent tpenus. Cuiia COnpoTUBIEHUS IPU ABMKEHUM Tella B XKHMJIKOCTU HITU ra3e 1
15 JIaGopatopHas pabota "M3mepenue korpGUIMEHTa TPEHUS CKOJIbKEHUS" 1
16 NMiynec MaTepuanbHONW TOUKH, CUCTEMBI MaTEpUANIbHBIX TOUeK. VIMITyIbC CHIIbL. 3aKOH COXpaHEHMS 1

HUMITYJIbCA. PeakTuBHOE ABMKEHUE




Pabora u moutHOCTh critbl. KuHeTnueckast sHeprusi MarepuanbHOi Touku. Teopema 00 u3MeHeHHH

17 N 1
KHUHETUYECKOW SHEPTUun

18 [orenumanpsHas sHeprus. [loTeHnManbpHas YHEPrUs YIpyro 1eOpMUPOBAHHOW MPYKHUHEI. [loTeHIInambHast 1
JHEPrus Telsia BOJIM3H MOBEPXHOCTH 3eMIIN

19 [ToTeHManpHBIC U HETIOTEHITUAIBHBIC CHITBI. CBSI3b pa0OThI HETIOTCHIIMAIBLHBIX CHJI C H3MEHECHHEM 1
MEXaHUYECKOW IHEPTUM CUCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH

20 JlaboparopHas padoTa "M3ydeHne 3aKOHA COXPaHEHUS MEXaHUYECKOH dHepruun"

21 Kontponsnas padora no teme «Kunemaruka. JluHaMuka. 3aKOHbI COXpaHEHUSI B MEXaHUKE»

22 OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KHHETUYECKOU Teopun. bpoyHoBckoe aBmwkenue. Juddys3us

23 XapakTep ABWKEHUS U B3aUMOJICCTBHS YaCTHUI] BelecTBA. MOJENN CTPOCHUS Ta30B, JKUIAKOCTEN U 1
TBEPJBIX TEI

24 Macca monekyn. KonnuectBo Bemectsa. [loctostHaas ABoraapo

25 Wneansusiii ra3 B MKT. OcHoBHOe ypaBHeHne MKT

26 TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepatyp Lenbcus

97 AOcoroTHas TeMITepaTypa Kak Mepa CpeHel KWHETUUECKOW SHEPTUH JIBIDKCHHS MOJIEKYII. Y paBHEHHUE 1
MenneneeBa-Kinaneitpona

28 3akoH JlambToHa. ['a30BBIC 3aKOHBI

29 JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH MKy TapaMeTpaMH COCTOSIHUSI Pa3pesKeHHOT0 razay

30 W3omnporieccsl B uaealbHOM ras3e U ux rpaduyeckoe npeacTaBieHue

31 BHyTpeHHss sHEprusi TEpMOAMHAMUYECKOU CUCTEMBI U CIIOCOOBI e€ n3MeHeHus1. KonmuecTBo TemoTsl 1 1
pabota. BHyTpeHHsIsl sHEeprus 0JHOATOMHOTO HJIeaTbHOTO ra3a

32 YpaBHEeHHE TEIJIOBOTO OamaHca 1

33 Bunpl Temonepenaun 1

34 VYaenpHas TEMIOEMKOCTH BeliecTBa. KonyecTBo TEMIOTH MpU Terionepenaue. AanadaTHbINA mMpoiecc 1

35 [IepBblii 3aKOH TEPMOAMHAMUKU U €0 IPUMEHEHHE K U30TIpolieccaM 1

36 HeobpaTtumocTs mporieccoB B mpupoae. Bropoii 3akoH TepMoanHAMUKH 1

37 [punuun nevictus u KI1/] TernoBoit MauHsbl 1




38 Hukn Kapno u ero KIT/] 1

39 DKosorn4YecKkre mpoOIeMbl TEIIOAHEPTETHKH 1

40 Ob6o6maromuii ypok «MonekyssipHas ¢pusuka. OCHOBBI TEPMOJMHAMUKI 1

41 KonTtponsHast padota no Teme «MoutekysipHasi puznka. OCHOBBI TEPMOTTHAMHKID) 1

42 [TapooOpazoBanue u KoHAeHCaWs. VicnapeHue u Kumnenue 1

43 AOCOmI0THAs M OTHOCUTENIbHAS BIAKHOCTh BO3ayxa. HachleHHblil nap 1

44 TBépnoe teno. Kpucramimueckue u amopgHsbie Tesna. AHU30TPONHS CBOMCTB KpUCTaIIOB. XKuakue 1
Kkpuctamisl. COBpeMEHHbBIE MaTepHaITbI

45 [InaBnenue u KpucTauM3anus. Y aelbHas TerioTa riasieHus. Cyomumanus

46 DIIeKTpu3aus Tell. DINEKTPUUECKUHW 3aps. J(Ba BUIa S1EKTPUUECKUX 3apsiioB

47 B3anmoneunctsue 3apsnoB. 3akoH Kynona. TodedHbIH 3JIEKTPUUYECKUH 3PS/l

48 Hanpsix€HHOCTE AnekTpudeckoro noJis. [IpuHnun cynepno3unmm dJIeKTpUIeCKUX noJier. JInann 1
HANPSKEHHOCTH

49 [IpoBOIHUKY, AUANEKTPUKH U TIOTYIIPOBOIHUKU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3apsia 1

50 [IpoBOIHUKY U TUAJIEKTPUKHU B JIEKTPOCTATUYECKOM Mosie. [{usnekTpruueckas MpOHULIAEMOCTb 1

51 PaboTa cun snexrpocrarudeckoro noJs. [lorenmuan. Pa3HocTs noTeHIIMAIOB 1

52 DnekrpoeéMkocTb. Konnmencarop 1

53 DNEeKTPOEMKOCTh MIIOCKOTO KOHJIEHCATOpa. DHEPIUs 3apsHyKEHHOI0 KOHAEHCaTopa 1

54 JlaGopaTtopHnas pabdorta "M3mepeHue 3eKTpoEMKOCTH KOHIeHcaTopa" 1

55 [IpuHIMO OeiCTBUS U IPUMEHEHHE KOHIEHCATOPOB, KOMMPOBAIBHOTO amapaTa, CTpyiHHOTo MpuHTepa. 1
DneKTpocTaTHUecKas 3alluTa. 3a3eMIIeHHe dIeKTPOpuOopoB

56 DNeKTpUYECKUi TOK, YCIIoBUs ero cymectBoBanus. [locrosinubiii Tok. Cuna Toka. Hanpspkenue. 1
Conpotusnenue. 3akoH Oma JiIsl y4acTKa LEenu

57 ITocnenoBarenbHOE, MapajiielbHOE, CMELIAaHHOE COeTMHEHNE MPOBOAHUKOB. JlabopaTtopHas paboTa 1
«VM3ydyeHue cMEeIIaHHOTO COeTMHEHUS PE3UCTOPOB)

58 PaGota 1 MoITHOCTH AneKTpudeckoro Toka. 3akoH Jlxxoymnsa-Jlenna 1




59 3akon Oma Ju1s OJTHOH (3aMKHYTO#) AnekTpuyeckoit nenu. Kopotkoe 3ambikanue. Jlaboparopuas padora 1
«3mepenne DJ1C ucTouHNKa TOKa U €r0 BHYTPEHHETO CONPOTUBIICHUS

60 DNeKTpOHHas IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJJIOB OT 1
Temneparypbl. CBEpXIIPOBOJUMOCTh

61 DneKTpuyecKur ToK B Bakyyme. CBOUCTBA 3JIEKTPOHHBIX TyYKOB 1

62 [TonynpoBoAHUKH, UX COOCTBEHHAsI U IPUMECHAs IPOBOAUMOCTh. CBOUCTBA P—N-1Iepexoaa. 1
[TonynpoBoAHUKOBBIE TPUOOPHI

63 DNEeKTpUUYECKUU TOK B PACTBOPAX U paCIlIaBax 3JIEKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOLIUALIMS. 1
DNeKTpoIu3

64 DIEeKTPpUYECKHUH TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOATENBHBIN pa3psan. Monnus. [lnazma

65 DnexTpuyueckrue NpuOOphl U yCTPOMCTBA U UX MpakTHUeckoe mpuMeHeHue. [IpaBuia TexHukn 6e30macHOCTH

66 O06o00marmuil ypok «JIEKTPOTNHAMUKAY)

67 KonTtponbHas padoTa o TeMe «aekTpocTtaTuka. [IoCTOSTHHBIN AMeKTprudecKuii TOK. TOKH B pa3IM4HbIX 1
cpenax»

68 Peseprubiit ypok. O6o0maronuii ypok mo temam 10 kmacca 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne n/m Kosn4yecTBo yacos
Tema ypoka
Bcero

1 [TocTostHHBIE MarHUTHI U UX B3auMOJEHCTBUE. MarHuTHoE noje. BeKTop MarHuTHOW MHAYKUMH. JIMHUK 1
MarHUTHON WHIYKITUU
MarunuTHO€ 1oJie TPOBOIHKKA ¢ ToKOM. OnbIT Opcrena. BzaumoaeiicTBue mpoBOTHUKOB C TOKOM
JlabopaTtopHnast pabota «3ydeHrne MarHUTHOTO TIOJISI KATYIIKA C TOKOM)

4 JleiicTBre MarHUTHOTO TOJISL HA MPOBOIHUK ¢ ToKoM. Cuita Amniepa. Jlaboparopnas padota «ccnenoBanue 1
JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOMY

5 JleficTBMEe MarHUTHOTO TIOJISI HAa IBIDKYITYIOCS 3apshkeHHyro yactuiry. Cuna Jlopenna. Pabota cumet Jlopeniia 1

5 OnexTpoMarHuTHast UHAYKIUS. [ToTok BekTopa MmarHuTHOM MHAYKIMU. DJIC uHaAyKIuu. 3aKoH 1
3JIEKTPOMArHUTHOM MHayKuun dapaaes

7 JlabopaTtopHas pabota «lccnenoBanue sIBICHUS AIEKTPOMAarHUTHOW HHITYKITAN 1

3 NupyktuBHOCTH. fABnenne camonHaykuu. IC caMOMHAYKIIMUA. DHEPrusi MArHUTHOTO TOJIST KATYIIKH C TOKOM. 1
DNeKTpOMarHUTHOE TMOJie

9 Texuuueckue ycTpoiCTBa U MX IPUMEHEHUE: MOCTOSIHHBIE MATHUTBI, JJIEKTPOMArHUTbI, JICKTPOIBUTATEb, 1
YCKOPUTEINN JIEMEHTAPHBIX YACTHII, MHAYKIIMOHHAS TIeYb

10 O6o06matomuii ypok «MarauTHoe 1moJjie. DIeKTPOMarHuTHAsT WHTyKITUS

11 KountponsHas paborta o Teme «MarHuTHoe mnose. DIeKTPOMAarHUTHAS. WHIYKIIHASDY

12 CBoOo1HBIE MEeXaHUYEeCKuE KoseOaHus. ['apMonndeckue koiebanus. Y paBHeHHE TApMOHHYECKUX KOIeOaHHi. 1
[IpeBpaienue suepruu

13 JlaboparopHas paboTa «MccnenoBanue 3aBUCUMOCTH MepHO/ia MaNbIX KojeOaHul rpy3a Ha HUTH OT JJTHHBI 1
HUTHU U MacChl Tpy3a»

14 Konebarenbubid KOHTYp. CBOOOIHBIE AIEKTPOMArHUTHEIE KOJeOaHus B Ui€aIbHOM KOJeOaTeIbHOM KOHTYpE. 1

Amnanorus MCKAY MCXaHUYCCKUMHU U IJICKTPOMArHUTHBIMU KOJICOAaHHSIMH




15 dopmyna Tomcona. 3aKOH COXpPaHEHUS SHEPTUU B HJICATHHOM KOJIEOATEIIbHOM KOHTYpE 1

16 [IpencraBnenue o 3aryxaromux KoneOaHusx. BeIHyXIeHHbIE MeXaHnYecKue Koyebanus. Peonanc. 1
BbIHYXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS

17 [lepemennbIn Tok. CHHYCOUJAJIbHBIM IEPEMEHHBIM TOK. MOIIIHOCTh IEPEMEHHOI0 TOKa. AMILIUTYTHOE U 1
JICWCTBYIOIIEE 3HAYCHUE CHITBI TOKA U HATPSHKEHUS

18 Tpancdopmarop. [IpousBoacTBo, epenaya U NOTPeOICHNE IMEKTPUIECKON YJHEPTUU 1

19 VY CTpOiCTBO M MPAaKTHYECKOE MMPUMEHEHHE MIIEKTPUIECKOTO 3BOHKA, TeHEpaTopa MePeMEeHHOT0 TOKa, JIMHUHA 1
aNeKTponepeaay

20 DKOJIOTUYECKHE PUCKU TIPU TIPOM3BOJICTBE AEKTPOIHEPTrur. KymbTypa MCIoIb30BaHusI SIEKTPOIHEPTHU B 1
MMOBCEAHEBHOM KU3HHU

91 MexaHHueCKHe BOJHBI, yCIOBHS pacnpocTpaHenus. [leproa. CKOpocTh pacripocTpaHeHHS U ITTHHA BOJTHBI. 1
[TonepeuHsie ¥ MPOIOIBbHBIE BOJTHBI

22 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKka 1

23 DNeKTPOMarHUTHbIE BOJHBI, UX CBOMCTBA U CKOpOCTh. [lIkasa 37eKTpOMarHUTHBIX BOJIH 1

24 [IpuHIMIBI paguoCBsI3u U TeneBuAeHus. Pa3Butue cpencTs cBs3u. Paanonokanus 1

25 KonTtponsHas padota «KonebaHus v BOJTHBD) 1

26 [IpsimonuHeliHOe pacpoCcTpaHEHHUE CBETa B OJIHOPOAHOM cpenie. ToueuHblil ucTouHuK cBeta. JIyu cBeta 1

27 OTtpaxkenue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoenne n300paxeHn B IIIOCKOM 3epKajie 1

28 [Ipenomnenue cBera. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbId yrol MoJHOTO BHYTPEHHETO OTPaKEHHS 1

29 JlaGopaTopHas pabora «/3MepeHne moka3aress IpeTOMIICHHUS CTEKIIa» 1

30 JIunzel. [loctpoenue nzodpaxenwuii B muH3e. DopMyia TOHKOM JTUH3bL. Y BETHUEHUE JIMH3bI 1

31 JlaGopatopHas pabota «MccnenoBanue cBOMCTB N300paKECHUN B JIMH3AX» 1

39 Hucniepcus ceeta. CinoxxHblIi coctaB 6enoro cera. Ler. JlabopatopHast padota «Habmonenue aucnepcuu 1
CBETa»

33 Wntepdepennus ceera. Judpakius ceera. Judpakunonnas pemérka 1




34 ITontepeynocTts cBeTOBBIX BOJH. [lossipusanus ceera 1

35 Ontuyeckre mpuOOPHI M YCTPOKUCTBA M YCIOBHS UX 0€30MaCHOTO MPUMEHEHUS 1

36 I'pann1IBI IPUMEHMMOCTH KIIACCUYECKOW MeXaHUKHU. [locTynaTel cienualbHOU TEOPUU OTHOCUTEILHOCTH 1

37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aM€eJIEHNE BPEMEHHU U COKPAILEHUE JITTUHBI 1

38 DHeprus U UMIYNbC PEIITUBUCTCKOUW YacTUIIbl. CBSI3b MACChl C SHEPTUEU U UMITYJILCOM. DHEPrusl MOKOs 1

39 Kontponpnas padota «Ontuka. OCHOBBI CTIEIIHAIILHON TEOPUHA OTHOCUTEIIBHOCTH 1

40 ®ortonsl. opmyna [1nanka. DHeprus U uMIynbc GoToOHA 1

41 OtkpsiTue u uccnenoBanue pororpdexra. OnbiTel A. I'. CTonerona 1

42 3akonsl poTorddexra. YpaBHeHue DuHmTerHa i potoaddexra. «KpacHas rpanuna» gpororddexra 1

43 JaBnenune cBeta. OnbiTe! [1. H. JIebenepa. Xumudeckoe IeWCTBHE CBETa 1

m Texnuueckue ycTpoicTBa U MPAaKTUYECKOE TPUMEHEHUe: (POTOAIEMEHT, (OTOAATYHK, COTTHEUHas Oarapes, 1
CBETOUO]T

45 Pemrenne 3agay nmo reMe «9JIeMEHTHI KBAHTOBOM OIITUKHY

46 Mogenb aroma Tomcona. OnbiTel Pezepdopaa o paccessuuro o-vactuil. [lnanerapHas Moaenb atoma

47 [Tocrynater bopa

48 N3nyuenue u nornomieHre (OTOHOB MPH MEPEXOJE aTOMa C OJHOTO YPOBHSI SHEPTUU Ha Ipyroi. Busel 1
CIEKTPOB

49 BonnoBeie cBoucTBa yactull. Bosinel ae bpounsa. KopnyckynspHo-BosiHOBOW Ayanu3M. CIOHTaHHOE U 1
BBIHYXK/ICHHO€ HU3JIy4€HHE

50 OtkpsiTue paguoakTuBHOCTU. OnbITH Pe3epdopaa no onpeaeneHuio cocrapa painoaKTUBHOTO U3JIy4eHUs

51 CaowucTsa anbda-, 6eta-, raMma-u3aydeHus. BiusHue painoakTUBHOCTH Ha KHUBbIE OPraHU3MBbI

59 OTkpeITHE TPOTOHA U HEWTpoHA. V30Tonbl. Anba-pacnaj. DIeKTPOHHBIN U IO3UTPOHHBIN OeTa-pacna. 1
I'amma-usnydenue

53 DOHeprus cBA3M HyKJIOHOB B sijipe. SlnepHble peakuuu. SaepHbid peakrop. [IpodiaeMbl, nepcneKTHBHI, 1

OKOJIOTHYCCKHE aCIICKThI H,HepHOI/IVBHepl"eTI/IKI/I




SHCMGHTapHBIe YacCTHUIbI. OTKprTI/IC MO3UTpOHA. MGTOI[LI HaGHIOI[eHI/ISI " perucTpanvu 3JICMCHTAPHBIX YaCTHUII.

>4 Kpyrmeriii cton «@yHnameHTa bHbIE B3aUMOACHCTBUSA. EqMHCTBO (pr3muecKor KapTUHBI MUpa» 1

55 Bun 3Be3ar0T0 HeOa. Co3Be3ausl, spKue 3BE3Ibl, TUIAHETHI, UX BUIUMOE IBHkeHHE. COTHEUHas: CUCTeMa

56 Comnnne. ConHeunast akTuBHOCTh. Mctounuk sneprun CosHIla U 3BE3]T

57 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI TJIABHOH MOCIIEA0BATEILHOCTH. BHyTpeHHEE cTpoeHuE 3BE3I. 1
CoBpeMeHHbIEe MPECTABIECHUS O MPOUCXOKICHUH U 3BotoLMU CoHIIA U 3BE3]

58 Mnneunsid [1yts — nama [Nanaktuka. [lonoxxenue u npmwkenue Coinnia B ['anaktuke. ['anaktuku. Yepuoie 1
TIBIPBI B SIJIPAX TaTaKTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe uzinyuenue. MerarajiakTuka

60 Hepermennsie mpoOieMbl aCTPOHOMUHT

61 KonTtponbHas padoTta «I€MEHTH aCTPOHOMHUH U aCTPO (PU3UKH

62 O6o06matomuii ypok. Poss Gpus3mky u acTpOHOMHUN B SKOHOMUYECKOU, TEXHOJOTUUECKOU, COITMAIBHON 1 1
3THYECKOH cdepax esTeIbHOCTH YeJIoBeKa

63 O6o06matomuii ypok. Poss 1 MecTo PU3UKK 1 aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTUHE MHPa

64 O6o06matomuii ypok. Poss huzudeckoit Teopuu B GOPMUPOBAHUH MPEACTABICHUN O (PU3UIECKON KapTUHE MHUPa

65 O6o006maromuii ypok. Mecto gpu3ndeckoid KapTUHBI MHEpa B 0OIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MIpeICTaBJICHUH O MpUpoIe

66 Pe3epBHbIil ypok. MarHUTHOE 0JI€. DIEKTPOMArHuTHAsT UHIYKIIUS

67 PesepBHblit ypok. Ontuka. OCHOBBI CHIEIHATBHOM TEOPUU OTHOCUTEIHFHOCTU

68 Pesepnbiit ypok. KBantoBas ¢usuka. D1eMeHTbl aCTPOHOMHHU U aCTPOPUZUKH

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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