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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOr0 YpOBHS Ha ypOBHE CpeAHEro oOlero oopa3zoBaHUS
pa3paboTaHa Ha OCHOBE IOJOXEHUH M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHON mporpammel, mnpenacraBieHHix B PI'OC COO, a Ttakxke c yd4éTom
denepanbHOil paboueil mporpamMMbl BOCHUTAaHUS W KOHLENIMM MpenojaBaHus y4eOHOro
npeamera «®Puszuka» B oOpa3oBaTelbHBIX opraHuzainusx Poccuiickoit ®enepanuu,
peanu3yrommxX OCHOBHbIE 00pa30BaTEbHbIE TPOrPAMMBI.

Copepxanue mporpaMmbl MO (U3MKE HANpaBIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4yHOU KapTHUHBI MUpa oOyyatomuxcs 10—11 kiaccoB npu oOydyenun ux pusuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-AESATENbHOCTHOro mnonaxona. Ilporpamma 1o ¢dusuke
cootBercTBYeT TpeboBanusiMm OI'OC COO k miuaHUPYEeMbIM JTUYHOCTHBIM, MPEIMETHBIM M
METanpeIMETHBIM pe3yJibTaTaM O0y4YeHHs, a TakKe YUYUThIBAET HEOOXOJAMMOCTh peaan3aluuu
MEXIPEIMETHBIX CBSI3eM (DM3HKU C €CTECTBEHHO-HAYYHBIMHM Y4e€OHBIMM TpenMeramu. B Hel
OTIPEJIEIISIIOTCS OCHOBHBIE 1I€JIM U3yUYeHHUs (PU3UKHU Ha YPOBHE CpeAHEro odiiero oopazoBaHus,
IUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE, MeETaIlpeAMETHbIE,
npenMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3YJIbTaThl OCBOCHMS Kypca (GU3UKU HAa 0a30BOM YPOBHE, B TOM YHCIIE

IpeIMETHBIE Pe3yIbTAThI 110 TOJaM 00YUYEeHUS;

e cojepkaHue yuyeoHoro npeamera «dusuka» mo rogam o0yueHus.

du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX TPHUPOJIbI, BBICTYIAs B KadyeCTBE
y4eOHOro TMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHH 00
okpyxatomeM mupe. [IkonbHBIN Kypc (GU3UKH — cUCTEMOOOpa3yIOUUK Il €CTeCTBEHHO-
HAyYHBIX Y4€OHBIX MPEIMETOB, TOCKOJIbKY (hPM3HUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U
SBJICHUH, HM3y4aeMbIX XUMHEH, Ouonoruen, Qusnueckoi reorpadueli M acTPOHOMHEH.
Hcnonb3oBanue W aKkTUBHOE MPUMEHEHHE (PU3MYECKUX 3HAHUU OMNpENEeNsieT XapakTep u
pa3BHUTHE Pa3HOOOPA3HBIX TEXHOJIIOTHI B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA,
MOJIYYCHHs] HOBBIX MAaTE€pPUAIOB C 3aJlaHHBIMH CBOMCTBaMU M Jpyrux. M3ydenwe duszmku
BHOCUT OCHOBHOM BKJaJd B (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOydarommxcs, B (opMuUpOBaHHE YMEHHH NPUMEHATh HAYYHBIM METOJ TO3HAHUSA TPHU
BBITIOJIHEHUU UMM YYEOHBIX HCCIIEIOBAHUN.

B ocHoBy kypca ¢u3uku AJii YPOBHSA CpeHEro o0Iiero oOpa3oBaHUs IOJOXKEH psif
ujel, KOTOpble MOXKHO pacCMaTpHUBaTh KaK MPHUHIIUIIBI €r0 TOCTPOEHUS.

Hoesa yenrocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JJOTMYECKH 3aBEPUIEHHBIM,
OH COJIEPXHUT MaTepual U3 BCeX pasleioB (DHU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes cenmepanuzayuu. B cooTBeTCTBHHM ¢ HEW MaTepwan Kypca (U3NKH OOBEIMHEH
BOKpYT ¢uznyeckux Teopuid. Begymum B kypce siBisiercst (GOpMUpPOBAHUE MPEJICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEILIECTBE U MOJIE.



Hoesn eymanumapuszayuu. EE peanuzaius mpeamnoiaraeT UCIoIb30BaHuE TYMaHUTaApPHOTO
MOTCHNHMANAa (U3UYECKOW HAyKH, OCMBICICHUE CBSI3M pPa3BUTHS (PU3UKH C Pa3BUTHEM
oOmiecTBa, a TaKkKe C MHPOBO33PCHUYCCKUMHU, HPABCTBEHHBIMH W 3KOJOTHYCCKHUMHU
npodiemMamu.

Hoes npuxnaonoti nanpasnrennocmu. Kypc (usuku npeamnosiaraeT 3HAKOMCTBO C
ITUPOKUM KPYroM TEXHUYECKUX W TEXHOJOTHUYECKHX MPHUIOKECHUNW HM3YyYCHHBIX TCOPUU H
3aKOHOB.

Hoesn sxonocuzayuu peannsyeTcsi MOCPEICTBOM BBEACHHS DIIEMEHTOB COJEP)KaHMUSA,
MOCBAIEHHBIX YKOJOTHYCCKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBS3aHBI C Pa3BUTHEM
TEXHHKW ©W  TEXHOJOTHH, a Takke OOCYXKJCHHS  MpoOJeM  paliOHAIBHOTO
IPUPOJIOTIONIB30BAHUS U DKOJIOTMYECKOW 0€301TacCHOCTH.

CTep >KHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHMSI
SBJITFOTCS (pU3HUEcKre Teopuu ((HOpMUPOBAHHE MPEIACTABICHUN O CTPYKTYpE IMOCTPOCHUS
dusnueckorr TEOpuH, POaU (PYHIAMEHTAIBHBIX 3aKOHOB M TPHHIIUIIOB B COBPEMEHHBIX
NPEJICTABIICHUSAX O MPHUPOJE, TPAaHUIAX MPUMEHUMOCTH TCOPHH, ISl OIMMCAHMS €CTECTBEHHO-
HAYYHBIX SBJICHHH U MPOIIECCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN TOIX0J B Kypce (PU3MKHM peanu3yercs IMpexkae BCEro 3a
CU€T OpraHU3aIMH IKCIICPUMEHTAIBLHOW JAeATEIBbHOCTH oOy4daronuxcs. st 6a30BOro ypoBHs
Kypca (U3UKH — OTO WCIOJb30BAHHEC CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB M JaOOpPATOPHBIX padOT, KOTOpPhIE B MporpammMe mo (pusuke oObeTUHEHBI B
oOlMi CIMHUCOK YYEHWYECKHUX MPaKTUYECKHX paboT. BeineneHue B yKa3aHHOM IIepeyHe
71a60paTOPHBIX pabOT, MPOBOJUMBIX JJII KOHTPOJIS U OIIEHKU, OCYIIECTBIISIETCS] YHYaCTHUKAMHU
o0Opa3oBaTeIpbHOrO Tpoliecca HCXOAsl W3 OCOOCHHOCTEW TIUIAHUPOBAHUS W OCHAIICHUS
kabuneta ¢usuku. Ilpu 3TOM oOOecmeunBaeTCs OBJAJCHHE OOYYAIOIIMMUCA YMEHUSIMHU
POBOAUTH KOCBEHHBIE HM3MEPEHHS, MCCIEIOBAHUS 3aBHUCHUMOCTEH (DU3MYECKUX BEJIMYUH U
MIOCTAaHOBKY OMBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yAeNAeTCS PEUICHUI0 pacu€THRIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUIsE pacuy€THBIX 3aJlad TMPUOPUTETOM SBISIOTCA 3aJladyd C SIBHO 3aJaHHON (u3nyeckoi
MOJIEIIBIO, TO3BOJIAIONINE MPUMEHATh U3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJIHOTO
paszerna Kypca, TaKk U MHTETPUPYS 3HAHHUS W3 Pa3HbIX pa3zienoB. JlJis KauecTBEHHBIX 3a7a4
MPUOPUTETOM SIBIIAIOTCS 3aJaHUsl HAa OOBSCHEHHE NPOTEKaHWsS (DU3NYECKUX SIBICHUN U
MIPOIICCCOB B OKPYKAIOIMICH KU3HU, TPEOYIOIIMEe BbIOOpa (PU3NUECKOM MOJEIH Il CUTyaIluu
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusiMu DPI'OC COO Kk MaTepHabHO-TEXHUYECKOMY
oOecrieueHnI0 yueOHOro mporiecca 0a30BbId YpOBEHb Kypca (DM3MKKM Ha YPOBHE CPETHETO
o0mero 00pa3oBaHMsl TOJDKEH M3Y4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOnHeTa (GU3UKU WIIH B
YCIIOBUSIX HMHTETPUPOBAHHOTO KaOWMHETa TMPEIMETOB €CTeCTBEHHO-HAYYHOTO IHMKiIa. B
kabuHere (QU3MKK JOMHKHO OBITH HeoOxomuMoe JabopaTopHOe OOOpYIAOBaHHUE IS
BBITIOJTHEHUS YKa3aHHBIX B MporpamMme Mo (U3WKe YYECHHYECKUX NPAKTUYECKUX PaboOT U
JIEMOHCTPAIMOHHOE 000PYI0BaHNUE.



JlemoHCTpanmoHHoe 000pynoBaHuE (OPMUPYETCS B COOTBETCTBUM C MPUHLIUAIIOM
MUHHMAJIbHOM JOCTaTOYHOCTH U 00ECIEUNBAET MOCTAHOBKY MEPEUUCIEHHBIX B IPOrPaMMe 110
(u3MKe KIHOYEBBIX JEMOHCTPALUUN Ui MCCIAEAOBAHMS HM3y4aeMbIX SIBICHUA W TPOLIECCOB,
AMIIMPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIabopaTopHOE 00OpyIOBaHUE U1 YUYEHMUECKHUX MPAKTUUYECKUX padoT Gopmupyercs B
BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M OOecreunBaeTcs B pacu€re OJIHOr0 KOMIUIEKTa Ha ABYX
oOyuaromuxcs. TemaTuueckre KOMIUIEKTBI J1a0OPATOPHOro OOOPYAOBaHUS NOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM HMCIOJIb30BAaHUU aHAJIOrOBBIX U LU(POBBIX MPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUE LIU(PPOBHIX TaA0OOPATOPUA.

OCHOBHBIMHM LIEJISIMU U3yUeHUS (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(I)OpMI/IpOBaHI/Ie HHTECpECAa U CTPCMIICHUA O6yanOH_II/IXC$[ K HAyYHOMY H3YYCHHIO
MpUpOAbl, pa3BUTUC NX MHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTCﬁ;

pa3BUTHUC HpCHCTaBHCHHﬁ O HAY4YHOM MCTOJAC TIIO3HAHUA U q)OpMI/IpOBaHI/IC
HNCCJICAOBATCIILCKOTO OTHOHMICHUA K OKPYKAIOIMUM ABJICHUSAM,

(1)OpMI/IpOBaHI/IC HayY4YHOI'O MHUPOBO33PCHUA KAK PC3yJIbTaTd U3YUCHHA OCHOB CTPOCHUA
MaTCpun U (1)YHJIaMCHTaJ'IBHBIX 3aKOHOB (I)I/ISI/IKI/I,

(1)OpMI/IpOBaHI/IC YMGHI/Iﬁ OOBSICHATD SIBJICHHUS C HMCIIOJIb30BaHUEM (bHSI/I‘ICCKI/IX 3HAHUU
N HAYYHBIX TOKA3aTCIbCTB,

@OpMHpOBaHI/IC HpGJICTaBJICHI/Iﬁ O poJi (bl/ISI/IKI/I IJIA Ppa3BUTHUA APYTUX CCTCCTBCHHBIX
HAayK, TCXHUKH U TEXHOJIOTHUH.

JlocTkeHnue 3TUX 1iejeil obecrneurnBaeTcsl pelIeHHeM CIEeAYIONIUX 3a1ad B Ipolecce
U3y4eHHs Kypca (PU3UKHU Ha YPOBHE CpeHEro o01ero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAaHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUAX, BKIIOYAs MEXaHUKY, MOJICKYJIAPHYIO (HU3UKY, DIIEKTPOJAMHAMUKY,
KBaHTOBYIO (PM3HKY M 3JIEMEHTHI aCTPODHU3HKY;

dbopMUpOBaHUE YMEHHUI MPUMEHITh TEOPETUYECKHUE 3HAHUS s OOBICHEHHS
duznuecknx SBICHUNW B TPUPOAEC U JUIA TPHUHATHS TPAKTUUYECKUX PEIICHUH B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIOCOOOB pEIICHUS Pa3IUYHBIX 3a7ad C SBHO 3a/laHHON (DU3UYECKOM
MOJICNIbIO, 3aJlay, MOAPA3yMEBAIOIINX CaMOCTOSITEIbHOE Cco37aHue (U3HUECKOU
MOJIEIH, aIeKBaTHOM YCJIOBUAM 3a]1auu;

MOHUMaHUE (PU3NYECKUX OCHOB W TPUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEAY;

OBJIaJICHNE METOJIaMH CAMOCTOSITEIBHOTO TJIAHUPOBAHUS M MPOBEACHUS (HU3UICCKUX
DKCIICPUMEHTOB, aHajdW3a ©  UWHTEepIpeTanuu  uHOpManuu, OomnpeaeacHus
JIOCTOBEPHOCTH MOJYYEHHOTO PE3yIbTaTa;

CO3/IaHUE YCIOBUM ISl pa3BUTUS YMEHUN MPOEKTHO-UCCIEA0BATENBCKOM, TBOPUYECKON
NEeATETbHOCTH.



Ha uzyuenne ¢uszuku (0a30BbIN ypOBEHBb) HA YPOBHE CPEIHEro OO0IIEro oOpa3oBaHUs
otBoauTcs 136 dacoB: B 10 kmacce — 68 gacoB (2 yaca B Henento), B 11 kimacce — 68 gacos (2
gaca B HEJICITIO).

[Ipennaraemerii B mporpaMMe 1Mo (U3WKE MEpPeUYeHb JTAOOPATOPHBIX U MPAKTUICCKHUX
paboT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JelIaeT BBIOOP MPOBEACHHS J1A0OPATOPHBIX
paboT U OMBITOB C YYETOM MHIUBHUIYaTbHBIX OCOOEHHOCTEHN 00yUaromuxcs.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszjnen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMSA

®dusuka — Hayka o npupoze. HayuHnsle MeTObI ITIO3HAHUS OKpY Karowero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (GuU3MUECKUX SBICHMM U mpoueccoB. HayuHble TumoTessl.
duznyeckue 3aKOHbI M TEOpUM. ['paHUIBI NPUMEHUMOCTH (PU3MYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAay4YHOW KapTHUHBI MUpa, B
[IPAKTUYECKOUN ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanunyeckoe nBuxeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOro JABMKeHUsA. Cucrema
orcyéra. TpaeKkTopus.

ITepemenienne, CKOPOCTh (CpeaHsIsI CKOPOCTh, MTHOBEHHAs! CKOPOCThb) U YCKOPEHUE
MaTepuajJbHOM TOYKM, HUX TNPOEKUUMH HA OCH CHCTeMbl KoopauHat. CloKeHHe
NEPEMEILEHUN U CIIOAKEHNE CKOPOCTEN.

PaBHOMepHOE ¥  paBHOYCKOpEHHOE MpsMOJuHEHHOe JBkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUSA, MyTH U MEPEMEIICHUS MaTepUalbHOU
TOYKHU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO TaICHHUS.

KpuBonmHueitnoe nsmxeHue. J[BUKEHHME MATEPUAIBHOW TOYKM MO OKPYKHOCTH C
IIOCTOSIHHOM IO MOZYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsA CKOpocTh. Ilepuon u
yacTtoTta oOpamieHus. LleHTpocTpeMuTensHOe yCKOpEeHHUe.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIUIOMETpP, JIBUKEHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEPEIayu.

Jlemoncmpayuu

Mogenb cucteMbl OTCU€Ta, WIIIIOCTPALNUS KUHEMAaTUYECKUX XapaKTEPUCTUK
JBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHMUEM TIPOCTHIX MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3pe:KEHHOM MIPOCTPAHCTBE.

HaGmronenne paBukeHUs Tena, OpOMIEHHOTO MO VYIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOTHOTO ITaICHHUS.

Hamnpapiienrie CKOpoCcTH U ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprusie pabomol



N3yueHne HEpaBHOMEPHOIO [JBW)KEHHUS C LEJIBI0 ONPENEICHUs] MIHOBEHHOU
CKOPOCTH.

HccnenoBaHnne  COOTHOIIEHUS  MEXKIY IyTSIMH, IPOWJEHHBIMM  TEJIOM 32
MOCJICIOBATENBHBIE PABHBIE MPOMEXKYTKM BPEMEHHU NMPHU PABHOYCKOPEHHOM JBHXKEHUH C
Ha4yaJbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydyeHue nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuyenue nBM>KeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpuaiun orHocurenbHOoCcTH ['anmwiies. Ilepseiii 3akoH HeroroHa. MHepuumanbHbIe
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. ITpuHuun cynepno3unuu cui. Bropoil 3akoH HperoToHa miis
MarepuaibHOM TOUKH. TpeTuii 3akoH Hpl0TOHA [1711 MaTepraibHbIX TOUYEK.

3akoH BceMupHOro TsaroreHus. Cuia tsokecTd. IlepBas kocMuyeckast CKOpOCTb.

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

Tpenue. Buabr Tpenus (mokosi, ckoyibxeHus1, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKONbXEHUS U cuia TpeHus mnokos. Koadduuument Ttpenusa. Cuia
CONPOTHUBIICHUS MPU JIBUKECHUU TEJIa B )KUJAKOCTH WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT cuiibl OTHOCUTENBHO OCH BpauieHus. l1lnedo cuibl. YcinoBus paBHOBECHS
TBEPIIOTO TENA.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHUE: MOAIIMIHUKY, IBUXKCHUE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBiienue nHepuUm.

CpaBHeHuE Macc, B3aMMOICHCTBYIOLIUX TEI.

Bropoit 3akon HeroToHa.

N3smepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI  YINPYTOCTH, BO3HMKAIOIIUX B MNPYXKHUHE H
pe3uHOBOM 00pasIiie, OT ux AehOopMaIiiH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbec maTepuaibHOM TOYKU (Tesia), CUCTEMBI MaTepHalbHBIX ToueK. MMmynbe
CHJIBI M U3MEHCHHE UMIIYJbCa TeJld. 3aKOH COXpaHEHUs HuMITylbca. PeakTuBHOE
JBHKCHUE.



Pa6ora cuiibl. MOIIHOCTD CUJIBIL.

Kunernueckass »sHepruss MarepuainbHOol Touku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU DHEPIUH.

[lotenumanbuass 3Heprus. lloTeHuManbHas BSHEpPrus ynpyro aehopMupoBaHHOU
npyxuHsbl. [loTeHUManbHas SHEPrus Teaa BOJIU3U NOBEPXHOCTH 3EMIIH.

[loTeHuuanbHble ¥ HENOTEHIMAIbHBIE CHIIBL. CBSI3b pa0OThl HEMOTEHLIUAIBHBIX CUJI C
M3MEHEHHEM MEXAaHMYECKOM JHEPrUM CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHWYECKOU
JHEPIUHU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOMIED,
IPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexoa MOTEHIIMATBLHON SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomul

N3yyenue abCOMOTHO HEYNPYroro yaapa ¢ MOMOUIbIO JIBYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C U3MEHEHUEM MEXaHHUYECKOW SHEpPruM Teja Ha
IPUMEpPE PACTSKEHUS PE3UHOBOIO KIYTa.

Paznen 3. MoJsiekyasipHasi pu3suKa 1 TEPMOAMHAMMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUM H UX OMNBITHOE
obocHoBanme. bpoyHoBckoe gBwkenue. Juddysmsa. Xapaktep JIBWKECHHS |
B3aMMOJICVCTBUSA YACTHUI] BEIIECTBA. MOJIEI CTPOEHHUS Ta30B, KUAKOCTEW U TBEPIBIX TEI
U OOBSCHCHHE CBOMCTB BEIIECTBAa Ha OCHOBE ATUX Mojeniell. Macca u pa3Mepbl MOJICKYII.
KommuecTBo BemectBa. [loctosinHas ABoraapo.

TemnoBoe paBHoBecue. Temrmieparypa u €€ usmepenue. Illkama temneparyp Llenbcus.

Mogens wuzaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJIAPHO-KMHETUYECKOM
TEOPUHU HUACAITBHOTO raza. AOCONIOTHAs TeMIepaTrypa Kak Mepa CpeaHed KUHETUYeCKON
SHEPrUU TEIUIOBOrO ABWKEHUS 4dacTul rasa. lllkama temnepatyp KensBuna. ['a30Bbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon J[lanbrona. WM3ompoueccsl B
UJICATbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduyeckoe mpeacTaBiIeHUE
M30IPOIIECCOB: U30TEPMa, U30X0pa, n3obapa.

TexHuueckue ycTpoilcTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnwITHI, TOKa3bIBAIONINE JUCKPETHOE CTPOSHUE BemiecTBa, ¢GoTtorpaduu MOJEKYI
OpPraHUYECKUX COCTMHCHUU.

OmnbrTel 10 qU(Py3Un KUJKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.



Mopnens onbiTa HTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHS ra3a HA CTEHKH COCY/IA.

OnbITHI, WIUTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UICATBHOTO ras3a, U30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHUM 00BhEMa
KOMHATBHI, JABJICHUSI U TEMIIEPATYPHI BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXIY TapaMETPaMU COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMonuHamuyeckas cucreMa. BHYTpeHHss1 SHEPIUsl TEPMOIUHAMUYECKONU CUCTEMBI
u crnocoObl e€ u3MmeHeHus. KommuecTBO TemioTel W paboTta. BHyTpeHHsIsT 3HEprus
OJIHOATOMHOI'0 MJI€albHOIO ra3a. Buasl Tenionepenayuun: TemIOonpOBOAHOCTb, KOHBEKIIHS,
U3JIydYeHHE. YJenbHas  TEIUIOEMKOCTh  BemlecTBa. KoONIMYECTBO  TEMJIOTHl  MpPH
TEIIonepe1aye.

[Tonsitue 06 agmabatHOM mporecce. [lepBriil 3akoH TepmoanHaMuku. [IpuMeHeHue
NEepPBOTO 3aKOHA TEPMOJAMHAMUKH K U3omporieccaM. ['padudeckas nHTeprpeTanus padoThl
rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccoB B IPUPO/IL.

TennoBeie marmuubl. [lpuHIUMNBl gelicTBUsS TemioBbIX MamuH. [IpeoOGpa3zoBanus
HHEPTUU B TEIUIOBbIX MamuHax. KoadduiuenT nonesnoro AeiicTBus TEMIOBON MalllMHBI.
Hukn Kapno u ero kod(Q@UUIMEHT MOJIE3HOTO NEUCTBHS. DKOJOTHYECKHE MPOOIeMBbI
TEIJIO3HEPTETUKHU.

TexHuueckne ycTpoOMCTBAa M MPAKTUUYECKOE MPUMEHEHHE: [IBUTATENb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH DHEPrUU TeJla MPU COBEPIICHUN PabOThI: BBUIET MPOOKU U3
OYTBUIKU MOJI ICUCTBUEM C)KATOT'0 BO3yXa, HarpeBaHue 3(pupa B JaTYHHOU TPyOKe MyTEM
TpeHust (BUI€OIEMOHCTPALIMS).

N3meHeHne BHYTpEHHEN SHEPTHH (TeMIIEpaTyphl) TeNa MPH TEIIONEpeaaye.

OmnbIT 0 anrabaTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopgenn mnapoBoil TypOWHBI, ABUTAaTENs] BHYTPEHHErO CropaHusi, PEaKTHUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooOpazoBanme wu KoHaeHcanus. Mcnapenwme wu kumeHwe. AOCOMIOTHAsS U
OTHOCUTEJIbHAs  BJAXHOCTh BO3AyXa. HacelieHHbl map. YaenpHas — TEIIIOTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

TBépnoe tenmo. Kpucraminueckue u amopdHble Tena. AHU30TPONUS CBOWCTB
kpuctaioB. JKuakue kpuctaiuiel. CoBpemeHHble  Marepuanbl. [lmaBienue wu
KpUcTaJu3anus. Y ienpHas TemioTa miasienus. Cyonumanusi.



VYpaBHeHHE TENI0BOrO OajgaHca.

TexHnueckue yCTpONHCTBA U MPAKTHYECKOE MMPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHS COBPEMEHHBIX MAaTEpPHaOB, B TOM YHCIIC
HaHOMAaTepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX TTAPOB.

Kunenve npy MOHMWKEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmtoneHne HarpeBaHus U MJIaBJISHUS] KPUCTAUIMYECKOTO BEIIECTRA.

JleMoHcTpaIus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopmusle pabomel

N3mepenne 0THOCUTETHLHON BIAXKHOCTH BO3AYXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

DJNeKTpu3alus Tell. DJEeKTpUYeCcKud 3apsan. J[Ba BUIa DIIEKTPUUECKUX 3apsJIOB.
[IpoBOHUKH, AMANEKTPUKA MU TOJYNPOBOAHUKHU. 3aKOH COXPAHEHHUS DIJIEKTPUUECKOTO
3apsja.

B3aumopeiicteue 3apsinoB. 3akoH Kynona. TodedyHbI SI€KTpUUYECKUN 3apsii.
DnexkTpuueckoe mnosie. Hanpssk€HHOCTD 3eKTpUYecKoro modst. [IpuHIun cynepro3uiuu
BJIEKTPUYECKUX TTOJIEN. JIMHUM HANPsS)KEHHOCTH 3JIEKTPUUECKOTO TOJIS.

Pabora cun snekrpocratuyeckoro mojs. IloreHuman. Pa3sHOCTh MOTEHIMANIOB.
[IpoBogHUKM W  JOUAIEKTPUKU B  DJIEKTPOCTATHYECKOM Tmojie. Jludnmekrpuueckas
MIPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHpmeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHudyecknue  yCTpOICTBA M MPAKTUYECKOE  IPUMEHEHHUE:  BJIEKTPOCKOIL,
ANEKTPOMETP, DIIEKTPOCTATHUYECKAs 3aIMTa, 3a3€MJICHHE JIEKTPONPUOOPOB, KOHIEHCATOP,
KOMUPOBAJIBHBIN armnapar, CTPYWUHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUIT IEUCTBUS 3IEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpOBOHHMKH B 3IEKTPOCTATUYECKOM IIOJIE.

DJNIeKTpOCTaTHYECKAs 3aIlUTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUJIOCKOTO KOHJIEHCaTopa OT IUIOWAAu IUIaCTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUIECKON TPOHUIIAEMOCTH.

DHEpPrus 3apsKEHHOT0 KOHJIEHCATOPa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenne anekTpoEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuyunwvix cpeoax

DJIEKTPUUYECKUN TOK. YCJOBUSL CYIIECTBOBAHUS AJIEKTPUUYECKOrO TOKA. VICTOUHHMKH
ToKa. Cuna Toka. IIocTosIHHBIN TOK.

Hanpsixenne. 3akon Oma 114 yyacTKa LENu.

DJIEKTPUYECKOE  COMPOTHUBJIICHHE.  YICIIBHOE  CONPOTHUBJICHUE  BEIIECTBA.
[TocnenoBaTenbHOE, MapaLICIBHOE, CMEIIAHHOE COETMHEHUE TPOBOJHUKOB.

Pabora snexktpudeckoro Toka. 3akoH [[xoyns—JIenima. MoOIHOCTE 3JEKTPUUECKOTO
TOKA.

DIIEKTPOABWIKYILASI CUJIa U BHYTPEHHEE CONMPOTUBICHUE HMCTOYHUKA TOKA. 3aKOH
OMa 117151 MoJTHOM (3aMKHYTOM ) AeKTpruueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI TPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTb COINPOTUBIICHUA
METAJUIOB OT Temneparypbl. CBEpXIPOBOJUMOCTD.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[MonynpoBoguuku. CoOCTBEHHAs U MPUMECHAsI MPOBOJAUMOCTh IMOJYIPOBOIHUKOB.
CgoiicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIEC PUOOPHI.

DJIEKTPUUYECKU TOK B pacTBOpax M pacijiaBax 3JIEKTPOIUTOB. DIECKTPOJIUTHYECKAS
JIUCCOLMAIUsl. DIEKTPOJIN3.

DnekTpuueckuii Tok B razax. CamMOCTOSITEbHBIA M HECAMOCTOSATENBHBIA pa3psi/l.
Mounus. [1nazma.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJBTMETP,
peocTar, UCTOYHHKH TOKa, BJEKTPOHArpeBaTeNIbHbIE MPUOOPHI, IEKTPOOCBETUTEIbHBIC
npuOOPbI, TEPMOMETP COTPOTHUBIICHUS, BAKYYMHBIH TUO/, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYIIPOBOAHUKOBBIN TUOJ, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LUJIMHIPUYECKUX MPOBOJHUKOB OT UIMHBI, IIONIAAN
NONEPEYHOr0 CEUEHHS U MaTepurara.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[IpssMmoe  wm3MepeHWe — BIIEKTPOABMOKYIIEeW  cwibl.  KopoTkoe — 3aMbIkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTH COMPOTUBIICHHS] METAIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3ps U MPpOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuyenuueckuii sxcnepumenm, nabopamoprusie pabomol

N3ydyeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3Mmepenne 3IIEKTPOABHXKYIIEH CHJIbI MCTOYHHKA TOKA W €ro BHYTPEHHETO
COIIPOTUBJICHUS.

Habnronenue amextposusa.

Me:xknpeaMeTHblIe CBA3H



N3yuenue kypca ¢puznku 6a30Boro ypoBHs B 10 kiacce oCyliecTBIsSE€TCA C YYETOM
coJlepKaTeNIbHbIX MEXIPEAMETHBIX CBSI3€ ¢ KypcaMHU MaT€MAaTUKH, OMOJOTWMH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meorcnpeomemnule nonsimusi, CBSI3aHHbIE C U3YYEHUEM METOJI0B HAYYHOI'O MMO3HAHUS:
ABJICHUE, HAYyYHbII (akT, runoresa, (pu3nuecKas BeIUYMHA, 3aKOH, TEOpUs, HAOII0IeHHE,
AKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JuHEWHas ¢yHKUus, mnapadorna,
runepOoiia, X rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCHUHYC,
TAHT'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
MPOEKIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonocus: MexaHuyeckoe [BWKEHHE B JKUBOM mpupone, auddysus, ocMmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHJABI TEIUIONEpeaaun, TEIJIOBOE pPaBHOBECHE),
AIEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIpHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeJl, JKUIKOCTEH M Ta30B,
AIEKTPUUECKHE CBOMCTBA METAIIJIOB, SJIEKTPOJIMTUYECKAS TUCCOIMAIINS, TAIbBAHHUKA.

l'eoepaghus: BIaXXHOCTh BO3/lyXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHHUE [BHKEHUW C HCIIOJIB30BAaHUEM MEXaHU3MOB, YYET
TPEHHs] B TEXHUKE, MOJIIUITHUKH, HWCIOJIb30BAHUE 3aKOHA COXpPAaHEHUs HMIyJbca B
TEXHUKE (pakeTra, BOJOMET WM JpYrHe), JABUTAaTelh BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBOM XOJIOAWIBHHUK, KOHIAUIIMOHED, TEXHOJOTUU TOTYYEHHUS] COBPEMEHHBIX
MaTepHUaioB, B TOM YHUCJIE HAHOMATE€pPHUAJOB, U HAHOTEXHOJOTHH, DJIEKTPOCTATHUECKas
3aIluTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KCEpOKC, CTpYHHBII pPUHTED,
AJIEKTpOHArpeBaTeNIbHbIE TPUOOPHI, JIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3auMoaencTBre MOCTOSHHBIX MAarHUTOB. MarHUTHOE TOJIE.
Bextop marnutHOW uHAyKuuu. [IpuHuMn cynepno3uuyMu MarHATHBIX noJie. JIlunuwm
MarHuTHOM WHAYKIMH. KapThHa JHMHWUA MArHUTHOM HWHAYKIWW TOJS MOCTOSHHBIX
MAarHuTOB.

MarauTtHoe 1oJe MPOBOJHHUKA C TOKOM. KapTMHa JIMHHMM MHIYKIMA MarHUTHOIO
MOJISL NIMHHOTO MPSIMOTO TPOBOJAHUKA U 3aMKHYTOT'O KOJBLIEBOTO TPOBOJHUKA, KATYIIKH C
TokoM. OnbIT Dpcrena. B3anmoeiicTBue MpoBOAHUKOB C TOKOM.

Cunia AMmnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna Jlopenna, €€ MOIylib W HampaBiieHHE. J[BHKeHUE 3apsiKEHHOM YacTUIbI B
OJTHOPOJIHOM MarHuTHOM nosie. PaGota cuibl Jlopenna.

SIBiIeHME BIEKTPOMATHUTHOW HMHAYKUHUM. [IOTOK BEKTOpa MarHMTHOW HMHAYKIHH.
DIIEKTPOABIKYIIAS CUJIA MHAYKIWH. 3aKOH 3JIEKTPOMarHuTHOW nHaykuu dapanest.



BuxpeBoe anexkTpuyeckoe mosie. DNEKTPOABIKYINAs CUIIa UHAYKIHUH B IPOBOJHUKE,
JIBIKYIIEMCS MOCTYIIATEIBHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHIYKTUBHOCTS. SIBenue CaMOUHIYKIUH. DIEeKTpOABIKYIIAs cuia
CaMOMHIYKIIMH.

DOHeprusi MArHUTHOTO MOJISL KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IMPUMEHEHHME: MOCTOSHHBIE MATHHTHI,
AIEKTPOMArHUTHI, JIEKTPOJBUIaTElb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHL], THAYKIMOHHAS
eYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHOYKIMU MAarHUTHOTO TOJIS.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

IIpaBuno Jlenua.

3aBUCUMOCTb JIEKTPOABMKYIIEH CWJIBI MHAYKIHH OT CKOPOCTH W3MEHEHUs
MAarHUTHOT'O ITOTOKA.

SIBneHue caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO IOJISL KATYIIKHA C TOKOM.

NccenenoBanue 1eicTBUSA IOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue ABICHUS SIIEKTPOMAarHUTHOM MHIYKIIUH.

Pasnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumHbsle Kojieoanus

KonebarensHas cucrema. CBOOOJHBIE MEXaHMYECKHE KoseOaHUsA. ['apMoOHHMUYecKue
koneOanus. Ilepuon, wactora, amrmumtyna u ¢asza konebanuil. [IpyXUHHBI MasSTHHK.
MartemMaTudeckuii MasiTHUK. YpaBHEHUE TapMOHWYECKHWX KoJjebanuii. IlpeBparenue
HHEPTUU TIPU TAPMOHUYECKUX KOJICOaHUSX.

KonebarensHbiit koHTYp. CBOOOHBIC AJICKTPOMArHUTHBIC KOJICOAHHS B HACATHLHOM
KO0Je0aTeTbHOM KOHTYpEe. AHAJIOTHUS MEXIY MEXaHWYECKHUMHU W DJICKTPOMarHUTHBIMU
koneOanmsimu.  Popmyma TomcoHa. 3akOH COXpaHEHHS DJHEPTMH B HACAITHHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXalIMMUX KoJeOaHWSIX. BBIHYXICHHBIE MEXaHHYECKHE
KosneOanus. Pezonanc. BeiHY)I€HHBIC 2JIEKTPOMATrHUTHBIE KOJICOAHN.

[Tepemennblii TOk. CHHYCOWAJIBHBIN NEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOIO
TOKa. AMIUTUTYTHOE ¥ ICUCTBYIOIIEE 3HAUCHUE CHUITBI TOKA U HAMPSDKEHUS.



Tpancdopmatop. [IponsBoacTBo, nepeaada u NOTpeOICHUE IIEKTPUUECKON SHEPTHH.
DKOJIOTMYECKHE PUCKH NPHU IMPOU3BOJACTBE NIEKTpPOdHEpruu. KynbTypa HCIOIb30BaHUA
AIEKTPOIHEPTUH B IIOBCEIHEBHON KU3HU.

TexHuyeckue yCTpOWCTBA U IPAKTUYECKOE INPUMEHEHHE: DIECKTPUUYECKUM 3BOHOK,
re€HEpPaTOp MEPEMEHHOTO TOKA, TUHUU IJIEKTPOIEPEAY.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB  KojiebaTenbHOM  cUCTeMbl  (MPYKUHHBIA WU
MaTeMaTUYeCKU MASITHUK).

HaGmtonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue CBOWCTB BBIHYXJACHHBIX KOJIEOaHUIA.

HaGmonenue pe3oHanca.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH CHJIBI TOKA M HaNpsSOKEHUS OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJICOAHUIA.

PesoHanc mnpu  mocnenoBaTENbHOM — COEAMHEHUM  PE3UCTOpA,  KATYIIKU
MHIYKTUBHOCTH U KOHJEHCATOPA.

Mogenb TMHUH 3JIEKTPONEPEIAUN.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MaNbIX KOJIEOAHUN Ipy3a HA HUTU OT JJIMHBI
HUTHU U MACChI Ipy3a.

HccnenoBanne NEepeMEHHOrO TOKAa B IENM M3 IOCJIEAOBATENIBHO COEOUHEHHBIX
KOHJIEHCATOPa, KaTylIKH U pe3UcTopa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 80TIHbL

MexaHnnueckue  BOJIHBIL, yciioBus — pacnpoctpaHeHus. Ilepuon.  Ckopocth
pacnpocTpaHeHus U JUIMHa BOJHBL [lomepeunsie u mpoaonibHbIe BoHBI. MHTEpdepeHius
U TUPPAKIUS MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. YCJIOBUSl M3JIYyYEHHsS] DJIEKTPOMArHUTHBIX BOJH.
B3anmuas opuentanmus BekTopoB E, B, V B snexkrpomarnutHoll BonHe. CBolicTBa
ANEKTPOMArHUTHBIX BOJH: OTPaXCHHE, NPEIOMIICHHE, NOJsApu3anus, Aupaxius,
uHTeppepeHuns. CKOpocTh IMEKTPOMArHUTHBIX BOJIH.

[IIkana 3neKTpOMarHuTHHIX BOJH. [I[puMeHeHne 3J1eKTpPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHUMIIBI paguOCBA3U U TeIeBUIeHU. Panuonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH CpeIbl.

TexHuueckne  yCTpOMCTBA M INPAKTUYECKOE  IPUMEHEHHME:  MY3BIKAJIBHbBIC
WHCTPYMEHTHI, YyJIbTPa3BYKOBas JMArHOCTHMKAa B TEXHUKE U MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-niedn.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE TONEPEYHBIX U TPOJOJIBHBIX BOJIH.

Koneobiromeecs Te€10 Kak HCTOYHUK 3BYKA.



HaGmtoneHue oTpa)keHust U IpesIoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue uatepdepeHnu u 1uppakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGntonenue cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4acTOTOM
KOJIeOaHUI.

UccnenoBanure CBOMCTB SJEKTPOMATHUTHBIX BOJIH: OTpPaXKCHHUE, MPEIOMIICHHE,
noJispu3anus, 1udpakius, HTepdepeHuns.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMosMHeiHOEe pacpOCTpaHEHUE CBETa B OJHOPOIHOU
cpene. JIyu cBera. ToueyHbI UCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakxeHui B TIIOCKOM
3epKane.

[Ipenomiienne cBera. 3aKOHBI TPEJIOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTesb
npenomiienus. [loiHoe BHyTpeHHee oTpaxkenue. [IpeenbHbIi yroi MoJIHOrO BHYTPEHHETO
OTpaKEHUS.

Hucniepcus cBeta. CiioxHBIN cocTaB 6esoro ceera. LIBerT.

Coluparomue W pacceuBarolive JUH3bl. ToHKas auH3a. DOKyCHOE paccTosiHue U
onTHYeCcKass cwia TOHKOW JMH3bL. [locTpoeHne wu300pakeHU B COOMPAONIUX H
pacceuBaroux JuH3ax. @opMyra TOHKOUW JIMH3BL. Y BEJIMUECHHUE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Murtepdepennus ceta. KorepeHTHble HCTOYHUKHU. Y CIOBHS
HAOJIIOIEHUsT MaKCUMyMOB W MHUHUMYMOB B HWHTep(EpEHIIMOHHON KapTHHE OT JIBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa ceera. JudpakuuoHHas pemérka. YcClIOBUE HAOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB TIpH MaICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tomapuzanus ceera.

TexHuueckue yCTpONHCTBA U MPAKTHYECKOE NMPUMEHEHHUE: OUKH, Jyma, (oToarrmapar,
NPOEKIIMOHHBIN armapaT, MUKPOCKOI, TEJECKOIl, BOJOKOHHAs ONTHKA, AU(PPAKIIUOHHAS
pEETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsiMonuHEHOE pacIpOCTpaHEHHE, OTPAXKEHUE U MpEIoMIIeHHE cBeTa. OnThuuecKue
puOoPHI.

[TonHOe BHyTpeHHEE OTpaxkeHue. Moienb CBETOBOAA.

UccnenoBanne cBOMCTB M300paK€HU B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Hab6monenne naTEpdepeHIINM CBETA.

Hab6mronenne nudpakimu ceera.

Hab6moneHne nucnepcuu cBera.

[lonyueHue cnexTpa ¢ MOMOIIBIO IPU3MBI.

[TonyueHnue cnekTpa ¢ MOMOUILIO0 TUPPAKIHUOHHON PEIIETKH.

HalGntonenue nonsipuzanuu cBeTa.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3mepenune nmokazaresns NperoMIeHUs CTEKIA.
HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.
HaGnronenue nucnepcuu ceera.

Pazngen 6. OcHOBBI CrIeNMAJIBLHON TEOPUU OTHOCUTEIbHOCTH
I'panunbl IPUMEHUMMOCTH KJIACCUYECKOM MexaHuku. IlocTynarel crienuanbHOU
TEOPUHU OTHOCHUTEIIBHOCTH: UHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe€, IIPUHITUI
OTHOCHUTEJIBHOCTH DUHILITEHHA.
OTHOCUTENBPHOCTD OJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKpPALIEHUE JIJIUHBI.
DOHeprusi U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b Macchl C SHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKON YaCTUIbl. DHEPTHS MOKOSI.

Pasznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®doronsl. Popmyna [lnaHka cBs3u 3HEpruu (POTOHA C €ro YacCTOTOW. DHEPrUs W
UMIyJibe poToHa.
OtkpeiTie u wuccienaopanue ¢oroddpdexra. Onbitel A. I'. CronetoBa. 3aKoHBI
dotoadpdexra. VYpaBuenwe OitHmTeiHa s dorodddekra. «KpacHas rpaHunay

doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre  ycTpoiicTBa M NIPAKTUYECKOE TMpPUMEHEHHE:  (OTOIIEMEHT,
doTogaTuuk, comHeyHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

dotor(eKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIACTHHOM.

Hccnenoranue 3akoHOB BHemnTHEro ¢poTodddexra.

CBeToauon.

Comnneunas Garapes..

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[TnaneTtapunas mozaens atoma. [loctynatel bopa. M3nyuenue u mornomierne GoToHOB mpu
MepexoJie aToMa ¢ OJJHOTO YPOBHS SHEPTHM Ha Apyrou. Bunel ciexktpoB. CeKkTp ypoBHEM
SHEpPryUU aToMa BOJOPOJa.

BonnoBbie cBoiictBa wyactui. Bomubl g€  bpoima. KopnyckynspHO-BOJTHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYEHHUE.

TexHnueckne yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIA aHAIU3
(CIeKTPOCKOIT), Ja3ep, KBAHTOBbINA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.



Onpenenenue JIMHBL BOJIHBI J1a3epa.
HaGmonenue nuHedyaThiX CIEKTPOB U3TyUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
HaGmtonenue nuHevaToro cuekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKA3bIBAIOIIME  CIOXHOCTh  CTpoeHusa  sapa.  OTkpeiTue
paanoakTuBHOCTH. OmbITel Pe3epdopna mo omnpeneneHuio cocraBa paguoaKTUBHOTO
u3nydenus. CpoiicTBa anb(a-, 6era-, raMMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIE OPTaHU3MBI.
OTtkpriTHE TPOTOHA U HeiTpoHa. HykiionHas moxens siapa ['elizenoepra—liBanenko.
3apsn sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. DIEeKTpOHHBIM M TMO3UTPOHHBIM Oera-pacnan. ['amma-uzmydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.
DHeprust CBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.
SAnepHble peakuuu. Jlenenue u cuHTE3 A€P.
SAnepubiit peakrop. Tepmosinepubliii cunte3. [IpoOieMbl ¥ MEPCHEKTUBHI SACPHON
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPTETUKH.
DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.
MeTob! HaOJIIOIEHUS M pErHCTpalMU AIEMEHTAaPHbBIX YaCTHII.
dyHnaMmeHTanabHble B3auMozecTBusl. EAMHCTBO (pu3nyeckoil KapTUHBI MUpa.
TexHnueckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHWE: JO3UMETp, Kamepa
BunbcoHa, saepHslil peakTop, aroMHast 0omoa.
Jlemoncmpayuu
CuéTuMK MOHU3UPYIOIIHNX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIL (TI0 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPO(PU3UKH
Otanbl pa3BUTUA acTpoHOMUHU. [IpUKIagHOE W MHUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMHH.

Bup 3Bé3nnoro Heba. Co3Be3aus, spKue 3BE3/Ibl, IJIAHETHI, UX BUAUMOE JIBUKCHHUE.

CoiHeuHas cucTema.

Connie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun CojiHIa U 3BE31. 3BE3NBI, UX
OCHOBHBIC XapaKTEPUCTHKH. J[Marpamma «CHEKTpadbHBIM KJIacC — CBETUMOCTBY. 3BE3JIbI
TJIAaBHOM IOCJIEAOBATCIFHOCTH. 3aBUCHMOCTh «Macca — CBETHUMOCTBY» JJIA 3BE3J IJIaBHOU
MOCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE TMPECTABICHUS O
MPOUCXOXKACHUM U dBOJOIMU CoHIIA U 3BE3/1. DTaIbl )KU3HU 3BE3].

Mueunsiii [1yts — Hama ["anaktuka. [lonoxenue u aeuxenue ConHna B [amakTuke.
Turnel ranakTuk. PaguoragakTuKu U KBazapbl. YEpHBIC ABIPHI B SApax TaIaKTHK.



Bcenennas. Pacuiupenue Beenennoit. 3akon Xa66ia. Pazoeranue ranaktuk. Teopus
Bosbmioro B3peiBa. PenukToBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoil. MeTaranaktuka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGmtoneHust HEBOOPYXKEHHBIM — TJIa30M € HCIOJIB30BAHUEM  KOMIIBIOTEPHBIX
MPUJIOKEHUH NI ONPEACIICHUS TOJIOXKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1usi CEBEpHOro MONYyIIapusi U SIPKUE 3BE3IBI.

HaGmonenus B Teneckon JIynsl, mianet, Mieunoro Ilytu.

Oo6o0maomee NOBTOPEHUE

Ponbs ¢u3uku u acTpoHOMUM B DKOHOMUUYECKOH, TEXHOJOTUYECKOM, COLMAIIBHOU U
ATUYECKOU cdepax NesITEIHPHOCTH 4YeJIOBEKa, poJib U MeCTO (DM3MKU U acCTPOHOMHUU B
COBPEMEHHOW Hay4YyHOU KapTUHE MHUpa, POib (usznueckoil Teopuu B (HOPMUPOBAHUU
npeAcTaBieHU O (pu3nueckodl KapTUHE Mupa, MecTO (U3WYECKOW KapTUHBI MHUpa B
00111eM psITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEJACTABICHUN O TIPUPO/IL.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usznku 6a30Boro ypoBHs B 11 kiacce ocyiiecTBiseTcs ¢ y4&Tom
COJIEpKaTENIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu MaTeMaTHUKH, OWOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBI3aHHBIE C U3yUYEHUEM METO0B HAYYHOTO MTO3HAHUS:
ABJICHUE, HAYYHBIN (QakT, runote3a, pusndeckas BeIUMUMHA, 3aKOH, TEOpHs, Hab0IeHHe,
AKCHEPUMEHT, MOAECINPOBAHUE, MOJIENb, H3MEPEHNE.

Mamemamuka: pelieHHe CUCTEMBbl ypaBHEHHWH, TPUTOHOMETpUYEeCKHE (QYHKIIUU:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOpbl M MX MPOEKIMM HAa OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC
AIIEMEHTAPHBIX (DYHKIUH, TpU3HAKUA MOAOOUS TPEYTrOJIbHUKOB, OMPEICICHHE IUIO AN
IJIOCKUX GUTyp U 00BhEMA Tel.

Buonocus: snexrpudeckue SIBICHUS B )KUBOW MPHUPOE, KoJeOaTelbHbIe IBHKEHUS B
YKUBOM TIPUPOJIC, ONITUYECKHUE SIBIICHUS B )KUBOW MPUPOJE, JCUCTBUE paarallMd HA KUBbBIC
OpraHu3MBl.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeEl,
MEXaHU3Mbl 00pa30BaHUsl KPUCTALIMYECKON PEeIIETKH, CIIEKTPAJIbHBINA aHAIN3.

l'eoepaghus: mMarHWTHBIE TIOMIOCA 3€MJIM, 3aJI€KM MAarHUTHBIX DPYI, (POTOCHEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICCHUM.

Texnonocua:  NWUHAM  DJIEKTpOIlEpenady, TIEHEpATOp  NEPEMEHHOTO  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS I€4b, pajap, PaauONpPUEMHUK, TEJICBU30p, aHTCHHA,
teneon, CBU-meusb, mpOEKIMOHHBIN anmapar, BOJOKOHHAsI ONITHKA, COTHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110 PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Pus3ukay Ha YpOBHE CpeIHEro o01Iero oopa3oBaHus
(6a30BbIll  YpOBEHb) JOKHO OOECHEYUTh JOCTHKEHUE CIECAYIOMHUX JIMYHOCTHBIX,
METaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE pE3yNbTaThl OCBOSHMsSI ydeOHOro mnpenmera «Dusuka» TOTKHBI
OTpaxaTb ~ TOTOBHOCTh U  CIOCOOHOCTh  OOYYalOIIMXCS  PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH MO3UIMEN TUYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIIHH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM
POCCUHCKOTO OOIIEeCTBa, PaCIIUPEHUE >XKU3HEHHOTO OIbITa W OMbITa JEATCIBHOCTH B
MPOIECCE peai3allMi OCHOBHBIX HANpPaBJIICHUN BOCIHUTATEIBbHOU JESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKONW TMO3MIIMKM OOYYaIOIIerocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

PUHSTHE TPaJUILIMOHHBIX 00111eueTI0BEYECKUX T'YMaHUCTUYECKUX u
JEMOKPAaTUYECKUX [IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO [IEITEJIbBHOCTh B HMHTEpEcax TIPakJaHCKOTO
o0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHu3alluy;

YMEHUE B3aUMOJECHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTh POCCUHUCKON Ipak JaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUE K FOCYJIapCTBEHHBIM CUMBOJIAM, JTOCTHUKEHUSM POCCUICKHUX
y4€HBIX B 00J1aCTH (DU3UKH M TEXHUKH,

3)1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh  OIIGHHWBATh CHUTYallUI0 W TIPUHUMATh OCO3HAHHBIC PEIICHHS,
OpPHEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHM, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3¢TeTHYeCKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIEHWE K MHpPY, BKIIOYasg OCTETHUKY HAy4YHOrO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5)Tpya0BOro BOCIIUTAHMS:



MHTEpPEC K Pa3iIUYHbIM cdepaM Mpo(ecCHOHANBHON AESITENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEpIlaThb OCO3HAHHBIN BBHIOOp Oynmyuien
npodeccun 1 peaan30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTU (PU3UKHU
Ha IPOTSKEHUU BCEH KU3HU;

6)3K0J10TU49eCKOro0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh HKOJIOTHYECKON KYIBTYphl, OCO3HAHHE TJI00ATBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJIECHUE JACUCTBUM B OKPYXKAIOWIEW Cpele Ha OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

pacHIMpeHUe OIbITa ACSTENBHOCTH 3KOJOTMYECKOM HANpaBI€HHOCTH Ha OCHOBE
UMEIOLIMXCS 3HAHUMU 10 (PUBHKE;

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3MUECKON HAYKU;

OCO3HAHHME IIEHHOCTU HAy4YHOH NESITebHOCTH, TOTOBHOCTh B MPOIIECCE HU3y4YEHUS
(GU3UKU OCYIIECTBISATh MPOEKTHYIO M UCCIEA0BATENBCKYIO ACSITEIBHOCTh WHANBUYATbHO
U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue aelcTBU:
—  CaMOCTOSITeIbHO  (opMynMpoOBaTH M aKTyaJU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
— OMpeneNATh 1MW JCATEILHOCTH, 3aJlaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHIKEHMUS,
— BBIBIATH 3aKOHOMEPHOCTHM M  TNPOTHBOPEYHS B  paccMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
~ pa3pabaThiBaTh IUIaH PEIICHHS IMPOOJIEMBI C y4ETOM aHaIM3a HMEIOIIUXCS
MaTepHalbHbIX U HEMaTEepUAJIbHBIX PECYPCOB;
— BHOCHUTb KOPPEKTUBHI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIbTATOB
1[EJIIM, OIIEHUBATh PUCKH MOCIEICTBUU A€ATEIbHOCTH;
—  KOOPJHMHHPOBATH U BHITIOITHATH pabOTy B YCIOBHUSAX PEalbHOT'0, BUPTYaIbLHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;
— pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIEM.
ba3oBble ucciieoBaTeJIbCKHe 1eCTBHUA .
— BIIaJICTh HAY4YHOM TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHSITHAMH M METOJdaMHU
bu3nUecKor HAYKH;
— BIIaJICTh HaBbIKAMHU y4€OHO-HCCIIE0BATEIILCKON U TPOCKTHOM JAEATEIHHOCTH B
obsactu (QU3NKHA, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEILHOMY



MOMCKY METOJIOB pPEIICHHs 3a7ad (PU3NYECKOTO COAEpX aHUs, NPUMEHEHHUIO
Pa3IUYHBIX METOJOB MO3HAHUS;

— BIAJETh BHUAAMHU JEATEIBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAalny, NPeoOpa3OBAHUI0 U NMPUMEHEHHIO B PA3JMYHBIX YYEOHBIX
CUTyallUsiX, B TOM YHCJIE€ MpPU CO3JaHUU YYEOHBIX MPOEKTOB B 00JACTU
buzuky;

— BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBA3M W aKTyaJlU3upoBaTh 3ajayy,
BBIIBUTAaTh TUNIOTE3Y €€ pelieHus, HaXOAUTh ApryMEHTBI ISl I0Ka3aTesIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

~ aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUS 3aJauyd pe3yibTarhl,
KPUTHUYECKH OLIEHMBATh HMX JOCTOBEPHOCTb, MPOrHO3MPOBATH M3MEHEHHE B
HOBBIX YCIIOBUSX;

— CcTaBUTh U (opmynupoBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTeNIbHOU
JeSTENbHOCTH, B TOM YHUCJE MPU U3YYEHUU (DU3UKU;

— J1aBaTh OLEHKY HOBBIM CUTYallUSM, OLIEHUBATH PUOOPETEHHBIN OIIBIT;

— yYMETh TMEpEeHOCUTh 3HaHUs 10 (u3MKe B MPAKTHYECKYI0 00J1acTh
KU3ZHEEATEIHbHOCTH;

— YMETb MHTErPUPOBATH 3HAHMS U3 PA3HBIX MPEAMETHBIX 001acTel;

— BBIJIBUTaTh HOBBIE UJICH, MIpEAJIaraTh OPUTMHAIIbHBIE MOJX0/IbI U PEIICHUS;

— CTaBUTb NPOOJEMBI U 33]]a4H, JOMYCKAIOIINE aJbTePHATUBHBIE PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJQJICTh HABBIKAMM IOJY4YeHUs WHGOpPMAIMK (PU3NYSCKOTO COJCPKAHHUS W3
HUCTOYHUKOB pa3HBIX THIIOB, CaMOCTOSITCIIBHO OCYIICCTBIATh ITIOWCK, aHaJIu3,
CHUCTEMAaTH3allMI0 W HWHTEPIpETAlHi0 WHOOPMAIMU pPa3IMYHBIX BUIOB U (hopm
IPEJICTAaBIICHUS;

OIICHMBATh JIOCTOBEPHOCTh MH(POPMAIIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TCXHOJIOTHH B
pPCIICHHM KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U OpPraHM3allMOHHBIX 3aJad ¢
coOmoieHueM TpeOOBaHUN SProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHHI,
pecypcocOepexeHrs, MPaBOBBIX W OATHYECKUX HOPM, HOPM HH()OPMAIMOHHOM
0e301acHOCTH;

CO371aBaTh TEKCTHI (DH3UYECKOTO COACP)KAHUS B PA3TMYHBIX (GopmaTax ¢ YyIETOM
Ha3HaueHWs WHGOPMAIMK U IIEJIEBOM ayJUTOpPUHU, BHIOUpas ONTUMAJIBHYIO (GopMy
MPEACTaBICHUS M BU3YaJIU3alIlUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

~ OCYIIECTBIIATH OOIICHHNE HA YpOKaX (DM3UKH M BO BHE-YPOUHOU JEATEIHHOCTH;

— pacro3HaBaTh MPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyalluii ©  CMST4YaTh
KOH(JTUKTHI;

— Ppa3BEPHYTO M JIOTUYHO H3J1arath CBOIO TOYKY 3PEHHUS C HCIOJIh30BaHHUEM
SI3BIKOBBIX CPEJICTB;



[IOHUMaTbh U HCIOJIB30BaTh IPEUMYIIECCTBA KOMAaHIHOW U WHIMBUIYAJIBHOU
paboThI;

BbIOMpATh TEMAaTUKY M METOJIbl COBMECTHBIX JEUCTBHM € yd€ToM OOIIUX
HMHTEPECOB, U BO3MOKHOCTEH KaXJ0T0 YJIEHA KOJUICKTUBA,

IIpUHUMATh  LEJIM  COBMECTHOM  JEATCIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ NOCTUKECHUIO: COCTABIATH IUIAH JCHUCTBUMU,
pacnpenensaTh poiau ¢ YYETOM MHEHHMH YYaCTHHKOB, OOCYKIAThb PE3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaU4€CTBO CBOETO BKJIAJA U KaXKJI0I0 YYaCTHHKA KOMaH/bl B OOLIUI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKThI, OLIEHUBAThb MWJAEU C IO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATEIMYECKOE IIOBEICHUE B  Pa3IM4YHBIX
CUTYalLUsIX, IPOSBIIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITCJILHO OCYIICCTBJIATh IMO3HABATCIIBHYIO JICSITCIIBHOCTh B 00JIaCTH
(GU3MKU W aCTPOHOMHH, BBISIBIISITH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOSATETILHO COCTaBIIATh IUIAaH pEHICHUS PACUYETHBIX M KauyeCTBEHHBIX
3a/lay, IJIaH BBITIOJIHEHUS MPAKTUYECKONW paboThl ¢ YYETOM HUMEIOIIUXCS
pECypCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIOYTEHHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;
nenaTh OCO3HAHHBIM BBHIOOpP, AapryMEHTUpPOBaThH e€ro, Oparh Ha cebs
OTBETCTBEHHOCTH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO DPYIUIMH B 00JIaCTH
(Gu3MKU, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BATENbHBIH W KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

JlaBaTh OICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BJIAJCTh  HABBIKAMH  ITIO3HABATCIBHOW  peduiekcMM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JICHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB M
OCHOBaAHUM;

UCITOJIB30BaTh MPUEMBI pedISKCHHU IS OICHKH CUTYaIlMH, BEIOOpAa BEPHOTO
pelIeHus;

YMETh OIICHUBATh PHUCKM U CBOEBPEMEHHO MPUHUMATH PEIICHUS [0 X
CHIKEHHUIO;



IIPUHUMATh MOTHBBl W ApPryMEHTBHI JPYTMX IIPU aHAIW3E pe3yJIbTATOB
NEATEIbHOCTH;

MPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBl W ApPryMEHTBHl JPYTMX IIPU aHAIW3E pe3yJbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIMOKH.

B nmpomecce mocTukeHUS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI 10
dbusuKe 715 YPOBHS CpeTHETO O0IIero oopa3oBaHusi y 00y4aroluxcsi COBEPIICHCTBYETCS
AMOIMOHATBHBIN UHTEUICKT, MPEAIOoIaraloiuii cOpMUPOBAHHOCT:

CaMOCO3HaHMs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHME, BMJIETb HAMPABIEHUS Pa3BUTUS COOCTBEHHOW 3MOLIMOHAJIBHOM
cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBaHUs, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJlallTUPOBATBHCS K
SMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAallMM, BKIIIOYAIOMIEH CTpEeMJICHHE K JOCTHUKEHHUIO LETU U
ycrexy, ONTUMU3M, UHUIIUATUBHOCTh, YMEHHE JIEUCTBOBATh UCXOJIS U3 CBOMUX
BO3MOXXHOCTEH;

SMIATHUH, BKJIIOYAIOIIEH CIOCOOHOCTh NMOHUMATh AMOLMOHAIBHOE COCTOSHUE
ApPYTUX, YYWUTBHIBaTh €r0 IPU OCYILECTBIECHUH OOILIEHUs, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTpanUBaTh OTHOLLIEHUS
C Jpyr'MMH JIIObMH, 3a00THTBCS, HpPOSBIATH MHTEPEC M pa3pelaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce mpeIMeTHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

— JIEMOHCTPHpPOBAaTh Ha TMpuUMepax poJib U MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOW KApTHHBI MHpaA, B Pa3BUTHUM COBPEMEHHOMW TEXHUKU U
TE€XHOJIOTHM, B MTPAKTUUECKOUN AEATEIbHOCTH JIFOJIEH;

—  YYUTHIBATh TPAHMIIBI TIPUMEHEHHS MU3yYEHHBIX (DU3UUECKUX MOJIENEH: MaTepraibHas
TOYKa, MHEPILHUAJIbHASI CUCTEMa OTCUETa, aOCOJIOTHO TBEPAOE TENO, UACATbHBIN ra3,
MOJIEJIA CTPOECHUS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUYECUHBIN SJIECKTPUUECKUU
3aps Py penieHuu GU3NIeCKUX 3a/1ay;

— pacno3HaBaTh (pu3nUECKue SIBJICHUS (MPOLECcChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOM  TEOpUU  CTPOEHUS  BElIeCTBa U
AJIEKTPOJUHAMUKA: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKECHHUE,
CBOOO/IHOE MajieHue TeJ, ABUKEHHUE N0 OKPY>KHOCTU, UHEPIIMS, B3aUMOJICHCTBUE Te,



muddy3us, OpPOYHOBCKOE JBMIKEHHE, CTPOCHUE IKUIKOCTEM U TBEPABIX Te,
U3MEHEeHHEe Oo0BbEMa Tela MNpH HarpeBaHUM (OXJIAKJECHHUM), TEIJIOBOE pPaBHOBECHE,
WCIIapeHHUe, KOHJICHCAlus, IUIaBJICHUE, KPUCTAJUIM3allUs, KUIICHHE, BIIAXKHOCTD
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBHITOM COCYE, CBSI3b
MEXJy TMapaMeTpaMH COCTOSIHMS Ta3a B H3OMpolleccaX, »dJIEKTpu3alus Te,
B3aUMOJICHICTBUE 3aPA/I0B;

OMHUCHIBATh MEXAaHUYECKOE JIBUIXKEHUE, UCIONb3ysSd (UBUYECKUE  BEIIMYUHBL:
KOOpJAWHATa, MyTh, IEpEMEIICHIE, CKOPOCTh, YCKOPEHUE, Macca Tea, CUila, UMITYJIbC
Tena, KUHETHYECKas DSHEprus, MOTEHIMalbHAas SHEPrusi, MeXaHuueckas padoTa,
MEXaHHW4YeCKasi MOIIHOCTb;, MPU ONHCAHWUW MPABWIHHO TPAKTOBATh (PUIHMUECKUM
CMBICJI UCTIOJIb3YEMBIX BEJIUYMH, UX 0003HAYCHUS U €IUHUIILI, HAXOAUTh (DOPMYJIHI,
CBSI3bIBAIOIIME JaHHYIO (DU3UUYECKYIO BEJIMUMHY C JPYTUMU BEJIMUUHAMU;

OMUCHIBATh M3YYCHHBIC TEIUIOBBIE CBOMCTBA TN W TEIUIOBHIE SIBJICHUS, UCIIONB3YS
dbu3nUeckue BEJIUYUHBI: JaBJIEHUWE Ta3a, TeMIleparypa, CpeaHssl KUHeTUYecKas
DHEPIrusl XaOTHYECKOTO0 JIBIDKCHHUS MOJICKYJ, CpeIHEKBaJpaTU4YHasi CKOPOCTh
MOJICKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSI dHEPrusi, padora rasza, Kod)QPuIMeHT
MOJIE3HOTO JICHCTBUSI TEIJIOBOTO JBUTATENIS, TIPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(bU3MYECKUd CMBICT KCIOJIB3YEMbIX BEJIMYMH, WX OO0O3HAUYCHUS] U EIUHUIIBI,
HAXOJUTh (HOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3WYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAM;

ONMUCHIBATh M3YUYEHHBIE JJIEKTPUYECKHE CBOKCTBA BEIIECTBA U DIEKTPUYECKHUE
ABJIeHUS (TIPOIECCHI), UCHONB3Ys (U3MUECKUE BEIMYUHBI: DJICKTPUUYECKUN 3apsij,
ANEKTPUUYECKOE MOJI€, HANPSKEHHOCTh MOJISl, NOTEHIMAN, PAa3HOCTh IOTEHIMAJIOB;
NP ONMHMCAHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT UCTIONB3YEMBIX BEJIMYUH,
uX OOO3HAYEHUsT M EIUHUIBI, YKa3biBaThb (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(Gu3MUECKyI0 BEIMUUHY C IPYTUMU BETUYUHAMU;

aHAM3UPOBATH (PU3UUECKHE TPOIECCH U SBJICHUS, UCTONIb3Ys (PU3NUECKHUE 3aKOHBI U
OpUHLMIBL: 3aKOH BcemupHoro tsroreHus, |, Il u Il 3akonsr HerloToHa, 3akoH
COXpPAaHEHHS] MEXAHWYECKOW SHEpPruHu, 3aKOH COXPAHEHHS HMIYJIbCa, HPUHIUII
CYNEepHO3ULMHA CUJI, NPUHIMI PpPaBHONPABUS HWHEPLUUAIBHBIX CHCTEM OTCUETa,
MOJIEKYISIPHO-KUHETHUECKYIO TEOPHUIO CTPOCHUS BEILIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpelHel KHHETHYECKOW JHEPruu TEIUIOBOTO JABMKEHHUS MOJIEKYlT C aOCOIIOTHOMN
TEMIIEPaTypPOil, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS IJIEKTPUUYECKOIO
3apsia, 3akoH KysoHa, mpu 5ToM paznudaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €TO
MaTeMaTUYeCKOE BRIPAKEHUE U YCIOBUS (TPaHUIIbI, 001aCTH) TPUMEHUMOCTH;
OOBSCHATh OCHOBHBIC NPUHIIMIBI JCUCTBUS MAIIMH, TPHOOPOB W TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX OE€30MACHOr0 HMCHOJb30BaHUS B IMOBCEIHEBHOM
KU3HHU;

BBITIOJIHATH SKCIEPUMEHTHI [0 UCCIEIOBAHUIO (DU3NUECKUX SIBICHUM M MPOLIECCOB C
WCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUH, MpuU 3TOM (POPMYIHUPOBATH



npoOsieMy/3a7jady ¥ TUIOTE3Y Y4EOHOTO HJKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJIOKEHHOT0 000pYI0BaHMUSI, TPOBOJUTH OMBIT U (HOPMYJIUPOBATH BHIBOJIBL;

— OCYHIECTBIIATh MPSIMbIE U KOCBEHHBbIE U3MEPEHUsl (PU3NUECKUX BEIUYUH, TIPU ITOM
BBIOMpaTh ONTHUMAIbHBINM CHOCOO0 U3MEPEHUS W UCIOJIb30BAaTh W3BECTHBIC METOJIBI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUN;

— UCCJIEeAO0BaTh 3aBUCUMOCTH MEXAYy (DU3NUYECKUMU BEITUYMHAMH C HMCIIOJIH30BAHUEM
NPSIMBIX  WM3MEPEHUM, TPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yabTaThl TOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEIMYMH B BUJE TaOIUI[ U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

— coOmonaTh mpaBuiia 0€30MacHOTO TpyAa MpHU MPOBEJAECHUU HCCIIEIOBAaHUN B pamMKax
y4eOHOT'0 IKCIIEPUMEHTA, Y4eOHO-UCCIEI0BATENIbCKON U TPOSKTHON ACSATEILHOCTH C
UCITIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JTJa00PaTOPHOTO 000PYI0BAHUS;

— pemath pacy€THBIC 3aJaud C SIBHO 3aJaHHOW (U3MUYECKOM MOENbI0, HCIOJIb3YS
¢dbu3uYecKkue 3aKOHbI W MPUHIIUIBI, HA OCHOBE aHaliv3a YCJIOBHS 3aJlaud BbHIOMPATH
bU3UYECKYI0 MOJIEb, BBIACISITh (PU3UYECKHUE BEIMUYUHBI U (HOPMYIIbI, HEOOXOUMBIE
1. €€ pelIeHUs, MPOBOJUTH Pacu€Thl W OIEHUBATHh PEAJBbHOCTH MOJYYEHHOTO
3Ha4YCHUS (PU3NUECKOU BEITMYMHBI,

— pematb KayeCTBEHHbIC 3aJaud: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUYUBYIO
LEMOYKY PACCYXIECHUM C ONOpONM Ha HU3YUYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznueckue siBICHMUS;

— WCTOJb30BaTh MpPU PEHICHUH Y4eOHBIX 3a/Jad COBpPEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU [JISl TOMCKA, CTPYKTYPUPOBAHHUS, WHTEPHPETALUU U MPEACTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIpHOM HWHGOpPMAIMK, TOJYYEHHOW U3 Pa3IHYHbIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYyHaeMyI0 HHPOPMAIIHIO;

— TMPUBOAUTH TPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOekHBIX YUYEHBIX-(DU3UKOB B
pa3BHUTHE HayKd, OOBICHEHHE MPOILIECCOB OKPYkKAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHH;

— HCTOJb30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B TOBCEAHEBHOM >KH3HU JUIS
obecricueHus: OE30MACHOCTH TIPU OOpalleHUH ¢ MPUOOpaMu M TEXHUYECKUMU
YCTPONCTBAMHU, JUIsI COXPAHEHHS 3J0POBbA U COOIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIENU CPELE;

— paboTarh B TPyNIE C BHIMIOJHEHUEM Pa3IWYHBIX COIMAJBHBIX POJIEH, TIAHUPOBATH
paboTy Tpymmbl, paIMOHATBLHO paACHpEeAeNsITh OO0S3aHHOCTH W IJIAaHUPOBATH
NEATENIbHOCTh B HECTAHJAPTHBIX CUTYalUAX, aICKBATHO OLICHUBATh BKJIaJ KaXKJ0TO
Y3 YYaCTHUKOB TPYIIIHI B PELHICHUE paccMaTpUBaEMOM MPOOJIEMBI.

K xonny obOyuenus B 11 kiacce mpenMmeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

— JIEMOHCTPHpPOBAaTh Ha TpPUMEpax poiab W MecTo G(m3uku B (PopMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKON JIE€SITEIbHOCTU JIKOJEH, LEJIOCTHOCTh W E€IMHCTBO
(bu3nYeCKOi KapTUHBI MUPA;



YUYUTHIBATh TPAHUIBI TPUMEHEHUS H3YyYEHHBIX (DU3NUECKUX MOJIeNel: TOYCUHBIH
ANEKTPUUECKUI 3apsi, JIyd CBETa, TOUCUHbIA HCTOUHHUK CBETA, A/IepHAsi MOJENb aTOMa,
HYKJIOHHAs MOJI€Ib ATOMHOTO si/ipa MpU PEIIeHUH (PU3NYECKHUX 3a]1ay;

pacro3HaBaTh (QpuU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKU W KBAHTOBOW (PUBHMKHU: DIIEKTPUUECKAas MPOBOJUMOCTb, TEIIOBOE,
CBETOBOE, XMMHMUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAs UHAYKIUA, TEUCTBUE MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM U
NBIDKYIIUNCS 3apsiji, DSJICKTPOMArHUTHBIE KOJEOAHUST W BOJIHBI, MPSIMOJIMHEIHOE
pacupocTpaHeHHe CBeTa, OTpaKeHHUE, MpejoMileHne, uHtepdepeHus, Audpakuus u
noJisIpu3aliusi CBeTa, JUCTEpCHsi cBeTa, Gorolrnekrpuueckuit r3pdext (hororddexr),
CBETOBOE JaBJICHHE, BO3HMKHOBEHHE JIMHEMYaTOro CIHEKTpa aromMa BOJO0poAa,
€CTEeCTBEHHAs! U UCKYCCTBEHHAs PaIMOAKTUBHOCTb;

OMHUCHIBATh  WM3YUYCHHBIE CBOMCTBA  BEHIECTBA  (DJEKTPUUECKHE, MATrHHUTHBIC,
ONTUYECKUE, DIEKTPUUECKYIO MPOBOAUMOCTD PA3IUUHBIX CPEN) U DJICKTPOMArHUTHBIC
ABJICHUS (MPOLECCHI), UCTIONB3Ys (PU3NUYECKUE BEIMUMHBI: ANEKTPUUECKUH 3apsl, cuia
TOKa, DJIEKTPUYECKOE HANpsHKEHHE, JJIEKTPUUYECKOE COMPOTUBICHHE, Pa3HOCTh
NOTEHIIUATIOB, AJNEKTPOABMKYIAs CHia, padoTa TOKA, MHIYKIUS MArHUTHOTO IOJS,
cwia Amnepa, cuia JlopeHia, THAYKTUBHOCTb KaTYIIKH, YHEPTUsl SJIEKTPUUIECKOTO U
MarHUTHOTO MOJeH, Mepuo U 4acToTa KojebaHuil B koieOaTeaIbHOM KOHTYpE, 3aps U
CWJIa TOKa B TPOLIECCE TapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHUM, (OKycHOE
pacCTOSIHUE W ONTHYECKAasl CHJIa JIMH3bI, MpPU ONHCAHWUU MPABWIBHO TPAKTOBATh
(bu3MUeCKHil CMBICT UCTIOIb3YEMbIX BEJIMUMH, UX 0003HAYEHHS U €IMHUIIbI, YKa3bIBATh
(bopMyIIbI, CBSA3BIBAIOIINE TAHHYIO (DU3NYECKYIO BETUYUHY C JPYTUMU BEIMUYUHAMY,
ONKCHIBATh HM3YYECHHbIE KBAHTOBBIE SIBIICHUS M TPOIECCHI, UCHONb3Yyd (U3MUYECKHE
BEJIMYUHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA,
SHEPrus M UMNYyIbC (POTOHA, MEPHUO TMOTypacranga, YHEPrus CBS3H aTOMHBIX sep,
IpU ONMHUCAHUU TMPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT MCIIOJIb3YEMbIX BEJIUYHH,
uxX O00O03HAYeHUS] U E€IUHUIIBI, YKa3biBaTh (OPMYJbI, CBS3BIBAIOIINE JaHHYIO
¢u3nUecKyl0 BEIMYUHY C JAPYTMMH BEIMYMHAMU, BBIUMCISATH 3HAUCHUE (PU3MUECKOU
BEJINYUHBI;

aHAM3UPOBATHh (PU3NYECKHUE MPOIIECCHl U SABJICHUS, UCTIONB3Ys (pU3NUYeCKre 3aKOHBI U
MPUHLUIIBL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEIBHOTO U MAapajuieIbHOTO COEINMHEHUS
MMPOBOJHUKOB, 3aKOoH Jlxoyis—JIeHua, 3aKOH 3JIEKTPOMATHUTHOW HMHAYKIHH, 3aKOH
MPSIMOJIMHEWHOTO PACIpPOCTPAHEHUSI CBETA, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI
MPEJIOMIICHHS] CBETa, ypaBHEHHE ODWHINTEHHa miig QoTtodrddekra, 3aKOH COXpaHEHUS
SHEPIuM, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHHUS SJEKTPUUECKOro 3apsja,
3aKOH COXpPaHEHMsI MAacCOBOIO 4YHCJa, NOCTyJaThl bopa, 3aKOH paguoakTUBHOTO
pacmaga, TPH OTOM pa3au4aTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOE BhIPAXKEHUE U YCIOBUS (IPpaHUIlbl, 00JIaCTH) TIPUMEHUMOCTH;
OMpeNIeNATh HAIIPaBJICHWE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJI MPOBOJHUKA C TOKOM,
cuibl AMnepa u cuiibl Jlopenna;



CTPOUTh M OINHCHIBATH H300pa)KEHUE, CO3/1aBa€MOE IUIOCKUM 3€pKajoM, TOHKOU
JIMH30M;

BBITIOJIHATh AKCIEPUMEHTHI MO UCCIEIOBAHUIO (U3UYECKUX SBICHUN M MPOIECCOB C
WCIIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HU3MEPEHUU: Ipu 3TOM (OPMYIHUPOBATH
npoOsieMy/3ajjady W THUIOTE3y Y4eOHOro HKCHEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEJIOKEHHOT0 000pYI0BaHMUSI, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBL;
OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHUS (U3UYECKUX BEIUYUH, TIPU ITOM
BBIOMpaTh ONTUMAJbHBIA CMOCOO0 HM3MEPEHMsS] U UCIIOJIb30BATh WU3BECTHBIC METOJIbI
OLICHKH ITOI'PEITHOCTEN U3MEPEHNU;

HCCIIeIOBAaTh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCMOJIb30BAaHUEM MPSIMBIX
U3MEPEHUN: TIPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3yJIbTaThl
MOJIYYEHHOW 3aBUCUMOCTU (PU3MUECKUX BEJIUYWH B BUJE TaOJIUIl U rpadUKoB, ACIaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0BAHUS;

coOJro1aTh MpaBuia OE30MacHOr0 TpyAa MPHU MPOBEACHUU UCCIEAOBAHUM B paMKax
y4eOHOT'0 AKCIEPUMEHTA, y4eOHO-UCCIEI0BATEIbCKOM U MPOCKTHON NESITEIHHOCTH C
UCITOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U JJA0OPATOPHOTO 000PYA0BAHNUS;
pemars pacy€THbIE 3a/Jlaud C SIBHO 3aJaHHON (DU3WYECKOW MOJIENbI0, HCIOIB3YSI
dbu3uYecKre 3aKOHbI U TPUHIIMIIBI, HA OCHOBE aHajW3a YCJIOBHUS 3aJlaud BHIOUPATh
(bU3UYECKYI0 MOJIEb, BBIJICIATh (DU3NUECKUE BEIUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE
Uil €€ pelIeHHs,, NPOBOJIUTH PACUETHl M OIEHUBATH PEAIBHOCTH IOJIYYEHHOIO
3HaueHUs (PU3NYECKON BEIMUMHBI;

pelaTh Ka4eCTBEHHbIE 3aJa4M: BBICTPAUBATh JJOTUYECKH HEMTPOTUBOPEUYHUBYIO LIETIOUKY
paccy>KIeHU ¢ Omopoil Ha M3YYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (HU3UUYECKHUE
SABJICHUS;

UCIIOJIb30BaTh TIPU pEHICHUU YYeOHBIX 3a7a4 COBpPEMEHHbIe WH(GOPMAIMOHHbIE
TEXHOJIOTUU [JIsl TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU M IPEACTaBICHUS
y4eOHOW W Hay4YHO-TIOMYJSpHOW HWHOOpMANMK, TOJYYCHHONM W3 Pa3IU4YHBIX
MCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIYyYaeMYI0 HHPOPMAIIHIO;

OOBSCHATh TPUHIUIBI JEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHX YCTPOUCTB,
pa3nuYaTh YCIOBHS MX 0€30MaCHOTO UCTIOJIb30BAHUS B TOBCETHEBHOM JKU3HM;
MPUBOJIUTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAYKHU, B O0BSICHEHHUE MIPOLIECCOB OKPYkAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHMS MO (PU3MKE B TOBCEIHEBHOW KU3HMU IS
oOecrieueHusi 0O€30MACHOCTH TpU OOpalleHnH C TMPUOOpaMU M TEXHHUYECKHUMU
YCTPOMCTBAMH, I COXPAHEHHS 3JI0POBbSI U COOJIIOACHUS HOPM DKOJIOTHYECKOIO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpYIE C BBHIMNOJHEHUEM PA3IMYHBIX COLUUAJIBHBIX POJICH, MIAHUPOBATH
paboTy TrpyMNmbl, palMOHAIBHO paclpenesiTh O0sS3aHHOCTH U  IUIAHUPOBATH
NeATEeNIbHOCTh B HECTAHJAAPTHBIX CUTYalLIUsIX, al€KBATHO OLICHUBATH BKJIQJl KaXKJIOrO U3
YYaCTHUKOB I'PYMIIBI B PEIICHUE pacCMaTpUBAEMOMN MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnuuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3znea 1.OU3UKA U METO/IbI HAYYHOT' O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pa3znen 2.MEXAHUKA
bu6moreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroro mo pazgeny 18
Paznen 3.MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBBI TEPMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK
' @da30BbIe IEPEXOIBI 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

Paznea 4.9JIEKTPOAUHAMHUKA

bu6mmoreka [{OK
4.1 1
MeKTpoCTaTHiA 0 hitps://m.eds0o.ru/7f41bf72
49 [TocTosiHHBINM 2neKTpudYecKuil TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 9acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pa3znea 1.9JIEKTPOJIUHAMHUKA
11 MarunuTHO€ 1oJie. DJIeKTpOMarHuTHAast 11 1 3 bubnuotexa [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe U 3JIEKTPOMArHuTHBIE 9 1 bubnuorexa [JOK
' KOJIe0aHUs https://m.edso0.ru/7f41c97c
MexaHW4ecKre 1 3JIEKTPOMArHuTHHIE bubnuoreka [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onritka 10 3 https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 24
Paznen 3.0CHOBBI CIIEHIUAJIbHOM TEOPUU OTHOCHUTEJBLHOCTH
OCHOBBI CIEMATIBHOW TEOpUHU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 6
IICMEHTEL KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenune aToMa 4 Bubmmorexa LIOK

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



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

4.3 ATtoMHOE 1pO

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DneMeHThl aCTPOHOMUU U aCTPOPU3UKU 7 ]P?tl':rfsﬂll;l r%?:;fsa:)(])_.[ r(3/1§f4lc97c
Hroro no pazneny 7
Paznea 6.0BOBLIAIOLIEE IOBTOPEHUE

6.1 OGoobmraroree MOBTOPEHHE 4 ftiiﬂ;l r%f:(;;zg r(lj/I;f410970
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
undposbie
Ne n/m | Tema ypoka Konrpoubusie | Ilpakruueckune | Jlara usydyenus op
Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuoreka [JOK
METO/IbI TIO3HAHUS OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto pusuku B popmupoBanun
2 COBPEMEHHOM HAyYHOU KapTUHBI MHUPA, B 1 bubmorera [JOK
P e P 1P https://m.edso0.ru/ff0c33e6
MPAKTUYECKON JIeATETLHOCTH JIFOIeH
Mexannueckoe OBYKEHUE.
3 OTHOCHUTENBHOCTh MEXaHNYSCKOTO 1 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHe
4 PaBHOMEpHOE IPSIMOIIMHEUHOE IBIKEHUE 1 bubmorexa LOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubnunoreka [JOK
JNIBIKECHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE MazieHue. Y cKkopeHue 1 bubnnoreka [JOK
CBOOOIHOTO ITaeHU https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe npuxenue. /[prxenue 1 bubmuoreka [JOK
MaTepUaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENbHOCTH ["anumes.
8 NHuepuuanbHbIe CHCTEMBI OTCUETA 1 bubmnorexa [IOK
p . ’ https://m.edsoo.ru/ff0c3be8
[TepBriit 3ak0H HproTOHA
9 Macca tena. Cuia. [TpuHnun 1 bubnuorexa [IOK



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

CyNepHo3uIuu cuil. Bropou 3akoH
HeroTona niis MarepuaibHOU TOYKH

https://m.edsoo.ru/ff0c3be8

10 Tperun 3akoH HeroToHa s bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHpHOTO TsaroTeHus. Cuma bubnuorexa [JOK
TsKecTH. [lepBast kocmMudeckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena htts://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaddunmeHT tpenus.
13 Cuna cznpomBnefnqs)[ npu ,ZIBI:E(@HHPI Tena bubmorexa HOK
https://m.edsoo.ru/ff0c3f76
B JKUJIKOCTHU WJIU Ta3e
[TocTymarensHOE W BpamaTebHOE
14 JBIKEHHE a0COJIFOTHO TBEPJIOTO Tea. bu6moreka [IOK
MowmeHnT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TeNa
Nmnynbc MaTepuaibHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITyJIbC CHITBI. bubnuoreka [IOK
3aKOH COXpaHEHHMs uMITysbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pa6ora u moutHOCTh cuibl. Kunernueckas
o bu6mmoreka [JOK
16 SHEPTHsl MaTepHaIbHOW Touku. Teopema
. https://m.edsoo.ru/ff0c4502
00 U3MEHEHUU KHUHETUYECKOW SHEPTUr
[ToTenumanpHas sueprud. [lorenuunanpaas
17 SHEprus ynpyro neopMupoBaHHONK bubnunoreka [JOK
npyxuHsl. [loTeHManbHas sHeprus teaa https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
18 [ToTreHmanpHbIC U HETIOTCHITMATILHBIC bubmuoreka [JOK

cuiibl. CBS3b pa60TH HCMIOTCHIIMAJIbHBIX

https://m.edsoo.ru/ff0c478c



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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOU DHEPTUH

19

JlaboparopHas padota «MccnenoBanue
CBsA3U pa6OTLI CHUJIbI C UBMCHCHUEM
MEXaHMYECKOW PHEPTUHU TEJIa HA IPUMEPE
PACTAIKCHHA PE3UHOBOI'O XKI'yTay

20

KonTponbHas pabora no teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE
nsuxenue. Audpdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U B3aUMOICUCTBUS
4JacTHI] BemecTBa. Moaenu CTpOCHHS
ra3oB, KUAKOCTEH M TBEPABIX TET

23

Macca monekyn. KonuuecTBo BeliecTna.
[Toctrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KUHETUYECKOM dHEPruun
JBUKEHMSI MOJIEKYJ. Y paBHEHUE
MenneneeBa-Knanelipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3axoH /lanpToHa. ['a30BEIC 3aKOHBI

28

JlaboparopHas pabota «MccnenoBanue



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBUCHMOCTH MEXy IlTapamMeTpamMmu
COCTOSIHUS PAa3PEKEHHOIO Ta3a»

H3omporiecchl B U1€alIbHOM ra3e u ux

bu6mmoreka [{OK

29
rpaduUecKoe MmpecTaBIeHIe https://m.edsoo.ru/ff0c570e
Buyrpenussa sHeprus
TEPMOIMHAMUYECKOW CUCTEMBI U CITIOCOOBI
. bubnuoreka [JOK
30 e¢ m3meHeHus. Kom4aecTBO TeIIOTh 1
https://m.edso0.ru/ff0c5952
pabota. BHyTpeHHss sHeprus
0JIHOATOMHOTO HJICATBHOTO Ta3a
bu6moreka [IOK
31 B eruionepea
PR TeTLIoEpeaath https://m.edsoo.ru/ff0c5c36
VY enpHast TEMI0EMKOCTh BEILIECTBA.
32 KonnuecTBo TEIIOTHI IPHU TEILIONEPEIAYE bubmmorexa [OK
. P P ' https://m.eds00.ru/ff0c5¢c36
AmabaTHBIN MPOIECcC
33 [TepBrIil 3aKOH TEPMOJUHAMHUKU U €TO bubnuoreka [IOK
MPUMEHEHHE K U30MpOoIeccam https://m.edsoo.ru/ffOc5efc
Heo6patumocTh mMpoIieccoB B MpUPOIE. bubnuoreka [IOK
34 .
BTopoii 3ak0OH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII/ TermoBoit bubnuoreka [JOK
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapro u ero KIT/
37 DKOJOTHYECKHUE MPOOIEMbI
TEIUI09HEPTeTHKU
38 Oo6o6maromuit ypok «MoJekyssipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponpHas pabota no Teme Eufs OK
39 «MonexkynspHas ¢puzuka. OCHOBBI nomorexa L

TCPMOJUHAMUKU

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBaHue U KOHJCHCAIHSL. bubmuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOJIFOTHASI U OTHOCHUTEJIbHAS BIIAYKHOCTh bu6mmoreka [{OK
BO3ayxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmueckue u
42 amop(dHbIe Teaa. AHU30TPOIUS CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuIKue KpUCTaJLIbI. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepuabl
43 [InaBnenue u KpucTamM3anus. Y aenbHas bubmmoreka [{OK
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6moreka [IOK
44 VYpaBHeHuUe TEIIOBOTo OanaHca
p https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aus Tell. DIEKTPUUECKUN 3apsi/l. bubnuorexa [JOK
JIBa BH1a AJIEKTPUUECKUX 3aPsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUITIEKTPUKH U
46 H(E)J'I HOBO HI/?KI/I 3aK§H COXpaHEHUS bubmorexa OK
YHPOBOZ ’ P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsiaa
47 B3aumopneuncrsue 3apsnoB. 3akoH Kynona. bubnuoreka [JOK
To4yeyHbIN IEKTPUUYECKUU 3apsij] https://m.edsoo.ru/ffOc6ced
Hanpsok€HHOCTB AIEKTPUYECKOTo TOJIS.
48 [TpuHIUIT CYIEPIIO3UITUH IIEKTPUUECKUX bubmorexa HOK
p El yrep H . p https://m.edsoo.ru/ff0c6df2
nojieH. JInHuM HanpsHKEHHOCTH
49 PaboTa cui 37eKTpoCTaTHYEeCKOTO MOJIs. bubmuoreka [JOK
IToreunman. PasHoCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKHY U AUDIISKTPUKH B
50 3JIpeKT OCTaTUYECKOM nonIe bubmorexa HOK
P ] https://m.edsoo.ru/ff0c7018
JusnekTpuueckasi IpOHUIIAEMOCTD
51 OnexrpoeéMkocTs. Konnencatop bubnuoreka [IOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOT0 KOHAEHcaTopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas padota "M3mepeHue
AJIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMTT NENCTBUSA ¥ IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMPOBAIHLHOTO
anmapara, CTpyWHOTro pHUHTEpa.
DneKTpocTaTUYeCcKas 3allnTa. 3a3eMIIeHre
ANEKTPOTPUOOPOB

55

DIEKTPUYECKUN TOK, YCIIOBHS €70
cymectBoBanus. [loctostHabIN TOK. CHita
toka. Hanpsxenne. ConpoTuBieHue.
3akoH OMa 15 ydyacTKa Lenu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COSTMHEHHE TIPOBOTHIKOB.
JlabopaTtopHas pabota «3yuenne
CMEIIIAaHHOTO COCTMHEHHS PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pa6ota u MOINHOCTB JICKTPHUYICCKOI'0 TOKaA.

3akoH Jlxoyna-Jlenma

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

58

3axoHn OMa Jy1si TOJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«U3mepenune DJ1C ucTouyHmKa ToKa U €ro
BHYTPEHHETO COTPOTUBIICHUS

0.5

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

59

OneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METAJJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DnexTpuuecKuu ToK B Bakyyme. CBoncTBa

60 1
ANEKTPOHHBIX MTyYKOB
[TonmynpoBOAHMKH, UX COOCTBEHHAS U
61 IIpUMECHast MPoBOAUMOCTh. CBOMCTBA P— 1 bubnuorexa [JOK
n-nepexona. IlosynpoBotHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DNEeKTPUYECKUH TOK B PacTBOpax U
62 pacruiaBax 3JeKTPOJIMTOB. 1 bubnnorexa [JOK
DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIJIEKTPUYECKUU TOK B ra3ax.
. . bubnuorexa [JOK
63 CaMOCTOSTETbHBIW U HECAMOCTOSITSIILHBIH 1
https://m.edsoo.ru/ff0c84ae
pa3psaa. Monaus. [1nazma
OnexTpudecKue MpUOOPsI U YCTPOICTBA, U
64 UX II zimxmecxoei I/IN?CHGHZG I1)'1 aBuUIIa 1 Bubnmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
. bu6mmoreka [IOK
65 0606 C) 1
OOMAIOMIIE YPOK (SICKIPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KounTposbnas pabora no teme
66 «9nekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
AJIEKTPUUECKUN TOK. TOKU B pa3IuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHriit ypok. KonTponbHas padoTa no 1 bubnunoreka [JOK
Teme "DneKTpouHamMuKa" https://m.edsoo.ru/ff0c8c56
PezepsHblit ypok. OGo0maronuii ypok mo bubnuoreka [IOK
68 1
teMaM 10 kracca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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11 KVIACC

KoaudecTBO 4acoB

Jara JJIeKTPOHHBbIE HU(PPOBHIE
Nen/m | Tema ypoka Konrpoasubie | IlpakTuuyeckue P p
Bcero u3yuyeHusi | odOpa3zoBaTesibHbIE PeCYpPChI
padoTsbI padoThI
[TocTosIHHBIC MAarHUTHI B KX
1 B3auMoeiicTBre. MarautHoe nose. Bektop 1 bubnuorexa [JOK
MAarHUTHOM UHAYKIMH. JINHUM MarHUTHOM https://m.edso0.ru/ff0c9778
WHIYKIIAA
MarnuTHO€ 10JIe TPOBOIHUKA C TOKOM.
2 OmneiT Opcrena. Bzanmoeiictue 1 brbmmorexa [OK
p ’ https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHnas pabota «3yduenue 1 1 bubmuorexa [JOK
MAarHUTHOTO TOJISI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBHE MAarHWTHOTO TOJIsSI HA POBOJHUK C
4 tokoM. Cwmita Amriepa. JlabopartopHas 1 1 bubnuoreka [IOK
pabota «VccnenoBanue aeCcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
JleficTBHEe MarHUTHOTO TOJISI HA
5 JIBUK cs 3apsDKEeHHYIo yactuny. Cria 1 bubmnorexa [TOK
YO P Y0 Y https://m.edsoo.ru/ff0c9df4
Jlopenma. PabdoTa cwiel Jlopenma
OnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHoW nuaykuuu. J/C 1
MHIYKIHUU. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papanes
7 JlabopaTopHas pabora «lccnenoBanue 1 1 bubnuoreka [JOK
SIBJICHUSI DJIEKTPOMArHUTHOW MHITYKLIMN https://m.edsoo.ru/ff0cal50
NHIyKkTUBHOCTD. SIBJI€HUE CAMOMHAYKIIHH.
bu6mmoreka [JOK
8 S/1C camOoMHIyKIIMK. DHEPrUsl MArHUTHOTO 1

I1OJIA KaTYIIKHU C TOKOM. aﬂeKTpOMaTHI/ITHOC

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
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I10JIC

TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHMTHI, JIEKTPOIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHLI,
MHJyKIMOHHAs I1€Yb

10

O6o06maromuii ypok «MarHuTHOE T0JI€.
3J'I€KTpOMaFHI/ITHa$[ HUHAYKIHS

bubmmoreka [{OK
https://m.edsoo.ru/ffOcab82

11

Kontponbhas padoTa no teme «MarautHoe
I10JI€C. SHGKTpOMaFHI/ITHaﬂ HUHAYKIOUA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHMS.
I"apmonmyeckne kosaeOanus. YpaBHEHHE
rapMOHHYECKUX Kojebanuii. [IpeBpamenne
SHEPTUHU

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «lccnenoBanmne
3aBHCHUMOCTH TEPHOAa MAIIBIX KOJICOAHMH
rpy3a Ha HATHU OT JIJTMHBI HUTH M MacChl

rpy3a»

14

Konebarenpabir koHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIC KOJICOAHUS B UICATLHOM
KOJIe0aTeIbPHOM KOHTYpPE. AHAIOTHUS MEXKTY
MEXaHUYCECKUMH U JICKTPOMArHUTHBIMHU
KoJeOaHUsIMHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcona. 3aKoH cOXpaHEHUS
SHEPruM B UACaTHHOM KOJIeOaTeIbHOM
KOHTYpe

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxaromux KojaeOaHHsIX.
BbIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHyxeHHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHMsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86



https://m.edsoo.ru/ff0cab82
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IlepemennbIn Tok. CHHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO

bubmuoreka [JOK

17 TOKa. AMIIUTYJTHOE U AEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HANIPSHKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenada
U TIOTpeOJICHHUE AIEKTPHUUECKON YJHEPTUU
YCTpOoNCTBO U NPAKTHYECKOE IPUMEHEHUE
19 SHGIprI/I‘-IeCKOFOPSBOHKa, reHepSTOpa bubnrotexa LIOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JMHUM AJeKTponepesayd
DKOJIOTHYECKHE PUCKU IIPU ITPOU3BOJICTBE
20 anekTposHeprun. KymbTypa ucronbp30BaHus
AJIEKTPOIHEPTUH B MMOBCEIHEBHOW )KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS
21 pactpoctpanenus. [lepnon. CkopocTs bubnuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOIOIBbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYKa. | pOMKOCTH 3BYKa. bubnuoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DJIEKTPOMAarHuTHHIC BOJIHBI, UX CBOWCTBA U bubnunoreka [JOK
ckopocTb. [lIkana 3meKTpoOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.
Pa3Butne cpencts cBs3u. Paanonokanus
25 KontponbHas padota «KosebaHus v BOJTHBD) bubmorexa HOK
https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacnpocTpaHeHHE CBETa B
26 OJIHOPOAHOM cpene. ToueyHbI NCTOYHUK bubmmorexa [JOK
https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
Otpaxenue cBeTa. 3aKOHbBI OTPAKEHUS
27 cseta. [loctpoenne n3o0paxeHUH B Bu6mmorexa LIOK

IIJIOCKOM 3€pKajic

https://m.edsoo.ru/ff0cd4e0
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IIpenomiienue ceera. [lonHoe BHyTpeHHEE

bubmuoreka [JOK

28 oTpaxkenue. [IpenenbHbIW yro mojaHoro
p pes yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHUS
29 Jlaboparopuas padota «3mepeHue bubnmoreka [JOK
IIOKa3aTels MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0paxxeHuii B TUH3E.
30 dopmyra TOHKOH JIMH3BI. Y BEITMUCHUC brbamorexa LOK
pMY ' https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300pa’KEHUH B JINH3aX»
Hucnepcus cseta. CloxkHbII cocTaB 06e10ro
32 cgeta. [IBer. JlaboparopHas pabota
«HabmoneHne nucnepcun cBeTay
33 WnTtepdepenmus creta. Audpakuus csera. bubnuoreka [JOK
JudpakunoHHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue mpuOOPHI M YCTPOMCTBA, U
yCIIOBUSA UX 0€30MaCHOTO MPUMEHEHUS
['paHuIpl MPUMEHUMOCTH KIACCUYECKON
36 MexaHuku. [locTynarel cnenuaibHOU bubmmorexa [OK
] 4 https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIILHOCTH
37 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. bubnunoreka [JOK
3ame/yIeHue BpEMEHU U COKpallleHUE JUTMHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMIYIbC PEISITUBUCTCKON
38 gacTullbl. CBS3b MaCChl C YHEPTUEH U Bubmmorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJTBCOM. DHEPrusl MOKOs
39 KonTtponsHas padora «OnTtruka. OCHOBBI bubnuorexa [IOK

CIICLIMAJIbHOM TCOpHUU OTHOCUTCIIBHOCTHU»

https://m.edsoo.ru/ffOcf6f0
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40 ®ortonsl. opmyna [1nanka. Jueprus u bubmuoreka [IOK
uMIynbe GoToHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue GoToddexTa. bubnmoreka [JOK
Omprtet A. I'. CtonieroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTodddekra. YpaBHEHHE
42 OunimrenHa s porodpdexra. «KpacHas bubnuorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuma» Gorodpexra
43 Hasnenue ceera. Onbith [1. H. JIeGenena. bubnuorexa [JOK
XHUMHUYECKOE ACUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHnueckune ycTpoiucTBa U MPaKTUYECKOE
44 npuMeHeHue: GoTosaemMeHT, GoToaaTIuK,
CoJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo teme «JI€MEHTHI bu6moreka [IOK
KBaHTOBOM ONTHKN https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna mo paccessHUIO 0-9aCTHII. bubmorexa [IOK
https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJeIb aToMa
bu6mmoreka [IOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornomieHue GOTOHOB MPU
48 nepey;:oz[e aToma C OJTHOTO y§OBH${ 3He§rnn bubmorexa HOK
. https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunel ciekTpoB
BonoBrle cBorcTBa yactuil. BoaHEbI 1€
49 Bbpouns. KoprnyckynsipHO-BOJIHOBOU bubnunoreka [JOK
nyanu3M. CIOHTaHHOE U BBIHYXK/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTKpbITHE PATUOAKTUBHOCTU. OTIBITHI
bu6mmoreka [JOK
50 Pesepdopna o onpeneneHuio cocraBa

PaaOAaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2
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51

Csowucrsa anb(da-, 6eta-, raMma-u3IydeHusl.
Bmusuue pPaaOaKTUBHOCTH HaA JXUBLIC
OPraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTpOHA. 30TOIBI.
Anbda-pacniag. DIeKTPOHHBIN H
MO3UTPOHHBINW OeTa-pacmaj. ['amma-
U3JTy4yeHue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHbie
peakuuu. Anepusid peakrop. [Ipodremst,
IIEPCIEKTHUBBI, SKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOU DPHEPTETUKH

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble YacTullbl. OTKpBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS U
pErucTpaIyu dJIeMEHTAPHBIX YaCTHII.
Kpyraeiit ctonn «@yHnameHTanbHbIe
B3aUMOJICUCTBUS. EAMHCTBO puznueckon
KapTUHBI MUPa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aH0T0 HeOa. Co3Be3nus, spKue
3BE3IBI, INTAHETHI, UX BUAUMOE IBIKEHHUE.
CosHeyHast cucreMa

56

Counnne. CoHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CoJiHIA U 3BE3]

57

3BE311bl, UX OCHOBHbBIEC XapaKTEPUCTUKH.
3BE31IbI TJIaBHOW MOCIIEI0BATEILHOCTH.
Buyrpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJICTABJICHUS O TPOUCXOKICHUHN U
spororuu CoIHIIA U 3BE3]

58

Mneunsin [1yre — Hama I'anakTuka.
ITonoxenne n nprxenue CoyHLA B
INanaktuke. 'anaktuku. YepHble ABIPHI B



https://m.edsoo.ru/ff0d1162
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sJipax TraJlakTUK

59

Bcenennas. Pa30eranue ranaktuk. Teopus
Bbosbmioro B3peiBa. Penukrosoe usinydyeHue.
MeraraiakTuka

60

Hepemennsie mpob6ieMbl acCTpOHOMUU

61

KonTpomnpHas padora «IeMeHTHI
aCTPOHOMHUU U aCTPOPU3IUKU»

62

O6o6maromuit ypok. Ponb ¢pusuku n
ACTPOHOMHH B DKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COITTATBHOM 1 dTUUECKOM
cdepax nesTeTbHOCTH YeJIOBEeKa

63

O6o6maromuit ypok. Ponbs 1 mecto pusuku
1 aCTPOHOMHH B COBPEMEHHON HAay4YHOU
KapTHUHE MHUpa

64

O6o06matomuii ypok. Poss puzmaeckoit
Teopuu B (HOpMUPOBAHHH TIPEICTABICHUAN O
(hM3UYEeCKOl KapTUHE MUpa

65

O6o06matromuii ypok. Mecto pusudeckoit
KapTUHBI MUPA B OOIIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHHUH O

pupoie

66

Pe3epBHbIil ypok. MarHuTHOE TOJIE.
DneKTpoMarHuTHast MHIAYKLHS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CHeIHabHOM TeOPUU OTHOCUTEIHLHOCTU

68

Pezepublit ypok. KBanToBas ¢usmka.
DeMeHTBl aCTPOHOMHUU U acTPOHU3UKU

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJMYECKOE OBECIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJBI 1151 YUEHUKA

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox penakuueit
[TapdpenTtreBoit H.A., Akunonepnoe odmectso «M3aatenbctBo «IIpocBenienne»

» dusuka, 11 kiacc/ benara B.B., JlomauenkoB U.A., [lane6paties 10.A.,
AxrmmonepHoe obmectBo «M3marensctBo «lIpocBemnienue»

» Gusuka, 11 kinace/ Mskumes .41, TlerpoBa M.A., Yronsaukos O.C. u apyrue,
OO6111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAy»; AkuimoHepHoe
obmectBo «M3naTenscTBO «IIpocBemnienne»

» dusuka, 11 kimace/ Msxumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakuueit
[TapdhenTtreBoii H.A., AktinonepHoe obmectBo «M3aatenscTBo «IIpocBerienne»

» dusuka, 11 kinace/ I'eapenmreitn JI.O., bynarosa A.A., Kopauises 1. H.,
Komkuna A.B., O6mecTBo ¢ orpanndeHHON 0TBeTCTBeHHOCTHI0 « BUHOM.

JlaGoparopus 3HaHU»; AKIImoHEpHOE 001IecTBO «M3marenbcTBo «IIpocBemienner

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://ege.sdamgia.ru/?ysclid=Imt3opus4149462972

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://ege.sdamgia.ru/?ysclid=Imt3opus4149462972



