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MHOACHUTEJIbHASA 3AIIUCKA
[IporpamMma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE cpegHero obmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHOW MPOrpaMMbl, MPEACTaBICHHBIX B
dI'OC COO, a Takxke ¢ y4€rom enepalbHOi paboueii MporpaMMbl BOCITUTAHUS M KOHICMIIMU TPENOIaBaHUS
yuebHoro mpenmera «®usnka» B oOpa3oBaTeNnbHBIX Opranu3anusx Poccuiickoit ®Penepanuy, peanu3yomnX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMBI H Pa0Oveii IPOrpaMMbl BOCITUTAHHUS IIKOJBI.

Conep:kaHue mporpamMmbl 1Mo (Qu3MKe HampaBieHO Ha (OpMHUpPOBAaHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa
oOyuyarormxcs 10—11 kimaccoB npu oOyueHnH uX (U3MKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-ICATEILHOCTHOTO
nonxoaa. Ilporpamma mo ¢usuke coorBercTByerT TpeboBanusM DPI'OC COO Kk MmIaHUPYEMbIM JHUYHOCTHBIM,
MPEeAMETHBIM W MeETalpeIMeTHBIM pe3yabTaraM oOydeHHUs, a TakKe YYUTHIBAaeT HEOOXOTUMOCTH peaTH3aluu
MEKIPEAMETHBIX CBSI3ei (PU3HUKH C eCTECTBEHHO-HAYYHBIMU YUeOHBIMH MTpeAMETaMu. B Hell onpeiensoTcss OCHOBHBIC
LEeNU W3ydeHHs (U3UKH Ha YPOBHE CpPETHEro OOIero o0pa3oBaHWsl, IJIaHUPYEMBbIe PE3YyJIbTaThl OCBOSHHS Kypca
(U3KKHU: TMYHOCTHEIE, METAPEIMETHEIE, IPeIMETHBIE (Ha 0a30BOM YpOBHE).

[IporpamMma o ¢usuke BKIFOYAET:

TUTAHUpYEMbIE Pe3yJbTaThl OCBOCHHUsSI Kypca (HU3MKK Ha 0A30BOM YPOBHE, B TOM HYHCIIE MPEIMETHBIC PE3YJIbTAThI 110
rojiaM oOydeHus;
cojiepkaHue yueOHoro npenmera «Du3nkay 1mo rogam 00ydeHusl.

@du3mka Kak HayKa 0 HanOoJee OOIMX 3aKOHaX MPUPO/BI, BBICTYIAsi B KaUeCTBE y4eOHOr0 MpeaMeTa B IIKOIIE,
BHOCHUT CYIIECTBEHHBIH BKJaJ B CHUCTEMYy 3HaHU 00 okpyxaromem wMupe. IlIkonbHBIH Kypc QUMK —
CHCTEMOOOPA3YIOIINI /Il eCTeCTBEHHO-HAYYHBIX yYeOHBIX TPEIMETOB, MOCKOJIbKY (H3MUYECKHE 3aKOHBI JIeXKAT B
OCHOBE TIPOIIECCOB M SIBJICHUH, H3ydaeMbIX XWUMHeEH, Ouoioruei, ¢u3mveckod reorpadueli M acTPOHOMUEH.
Hcnonp3oBanne u akTUBHOE NMpUMEHEHHE (PU3MYECKUX 3HAHWM OMpENersieT XapaKTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe dHEPTeTHKH, TPAHCIIOPTa, OCBOSHUS KOCMOCA, TIONYYEHHS HOBBIX MaTepHUajoB C 3aJ[aHHBIMH
CBOMCTBaMU W Jpyrux. M3yuenune GU3NKH BHOCUT OCHOBHOH BKJIaJ B (DOPMHPOBAHKE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJaronmxcs, B (OpMUPOBAaHHE YMEHMH IPUMEHSATh HAYYHBIH METOJ IIO3HAHUSA IPU BBIIOJHEHUH HMU
YIeOHBIX MCCIICIOBAHMMA.

B ocHoBy kypca (u3uKM A7 ypOBHS CpeJHEro oOliero oOpa3oBaHMs IOIOXKEH PsIl UIEH, KOTOPbIE MOXHO
paccMaTpuBaTh KaK IPUHLUIBI €70 IIOCTPOEHMUS.

Hoes yenocmnocmu. B COOTBETCTBUM ¢ HEH KypC SBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COIEPIKUT MaTepra
U3 BCEX pa3fesnoB (U3UKH, BKIOYAET KaK BOIPOCH! KIACCUUECKOM, TaK M COBPEMEHHOH (PU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBHM C HEll MaTepual Kypca QU3HMKU 00beTUHEH BOKPYT (DU3HUCCKHX TCOPHI.
Benymum B Kypce siBisiercss GopMHUpOBaHUE IPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTepPHUH, BELIECTBE U IIOJE.

Hoes cymanumapuszayuu. EE peanuzanus Mpeanojaraer HCIOIb30BAHUE T'yMaHHUTApHOTO IOTEHIMAaja
(u3nvecKoil HayKH, OCMBICIICHHE CBSI3U Pa3BUTHsI GU3UKH C Pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU M 9KOJIOTMYECKUMH NPOOIEMaMU.

Hoes npuxnaouoii nanpasnennocmu. Kypc @u3uku mnpemonaraeT 3HAKOMCTBO C IIMPOKHUM KPYToM
TEXHUYECKHX M TEXHOJIOIMYECKUX MTPUIOKEHUI N3ydEeHHBIX TEOPHH U 3aKOHOB.

Hoess  sxonozuzayuu peanusyercst IOCPEACTBOM BBENCHHMS JJIEMEHTOB  COINCPXKAaHUS, ITOCBALIEHHBIX
9KOJIOTMYECKUM IpolieMaM COBPEMEHHOCTH, KOTOpPBIE CBA3aHBI C Pa3BUTHEM TEXHMKH W TEXHOJIOTHI, a Tarke
00CyXIeHUs TPOOIIeM PaIMOHATHFHOTO PUPOIOIIOIH30BAHMS U IKOJIOTMYECKON O€30ITacHOCTH.

Crep>KHEBBIMHU DIIEMEHTaMH Kypca (DM3WKH Ha yPOBHE CPEIHEro o0IIero oOpa3oBaHUs SBIAIOTCSA (hH3HUECKUE
teopun (popMHpPOBaHWE TPEACTABICHHH O CTPYKTYpe TMOCTPOSHHS (U3NUIECKON Teopuu, poiH (PyHAaMEHTATBHBIX
3aKOHOB ¥ IPHHLUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O IPUPOAE, IPAHULAX IPUMEHUMOCTH TEOP UM, ISl OIIMCAHUS
€CTECTBEHHO-HAYYHBIX SIBIICHUH U IIPOLIECCOB).

CucTeMHO-IeITeIbHOCTHRI TOAXO0A B Kypce (HU3UKU peanu3yercs Npekie BCero 3a Cuér opraHu3aluu
SKCIEPUMEHTAIIBHON JieaTenbHOCTH oOyuatomuxcsa. st 6a30Boro ypoBHA Kypca (HU3MKM — 3TO HCIOJIb30BAHUE
cucTeMbl (POHTATBHBIX KPAaTKOBPEMEHHBIX SKCIEPHUMEHTOB M JIAOOpAaTOPHBIX paboT, KOTOpBIE B IpOrpaMMme IO
¢u3nuke oObeAMHEHb B OOLIMI CIIMCOK YYEHHYECKUX NPaKTHUECKUX padoT. BeineneHue B yKa3aHHOM II€pEUHE
nabopaTopHBIX PadOT, MPOBOAUMBIX Ul KOHTPOJIS M OLEHKH, OCYIIECTBISIETCS Y4YacCTHUKAaMHU 0Opa30BaTElbHOrO
mporecca UCXoAs M3 OCOOEHHOCTEH IUTaHMPOBAaHUS M OCHAllleHHWs kKaOuHera ¢u3uku. IIpm 3Tom obecrneunBaercs
OBJIaJIeHHE 00YYaIOUIMMUCS YMEHUSMH MPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIIEIOBAHUS 3aBUCMOCTEN (PU3NIECKUX
BEJIMYMH 1 TOCTAHOBKY OIBITOB 10 MPOBEPKE NMPEIOKEHHBIX THITOTES.

Bonbioe BHMMaHKE yENseTCA PEHIEHNIO paCUETHBIX U Ka4eCTBEHHBIX 3aaad. [Ipu aToM nis pacué€rHbIxX 3aaa4y
MPUOPUTETOM SABJISIIOTCS 3a/a4M C SIBHO 3aJaHHOW (PU3MYECKOH MOEIbI0, MO3BOJSIOMIME MPHUMEHATh H3Yy4YEHHbBIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfena Kypca, TaKk M MHTErpUpys 3HAHUSA U3 PasHbIX pasfenos. s
Ka4yeCTBEHHBIX 3a/ad IMPHOPUTETOM SBISIOTCA 3aJaHUsl Ha OOBSCHEHHE NPOTEKaHUS (U3MYECKUX SBICHUH U



MPOLIECCOB B OKpY)Kawlled Ku3HH, TpeOyromue BeIOOpa (Qu3MYecKOW MOIeNu il CUTyalldd MpaKTHKO-
OPHEHTHPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBaHusimu PI'OC COO Kk MaTepHadbHO-TEXHUYECKOMY OOCCIEUEHHIO Y4eOHOTO
nporecca 0a30BBIi YpOBEHBb Kypca (M3HKH Ha YPOBHE CPEAHEr0 00IIero oOpa3oBaHUs JOKEH U3Y4aThCsl B YCIOBUSX
MpeAMETHOro KaOuHeTa (U3MKHM WM B YCIOBHSIX HHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO
nukia. B xabunere ¢usuku momkHO OBITH HEOOXOAMMOE 1abopaTopHOe 000PYJOBAaHHE IS BHIMOTHEHUS YKa3aHHBIX
B IIporpaMme mo (U3MKe YUCHHUECKHX MPAKTHUECKUX paboT U IEMOHCTPaLlMOHHOE 000y I0BaHHUE.

JleMoHCTpanMoHHOE  00OpyAOBaHHE (QOPMUpPYETCS B COOTBETCTBUM C MPHUHLIUIOM MHHHMalIbHON
JOCTaTOYHOCTH U 00ECIIEYNBAET IIOCTAHOBKY IEPEYHCICHHBIX B TPOrpaMMe 1o (hU3rKe KIOYEBBIX AEMOHCTPAIMA IS
HCCIICA0BAHUA U3YyUaCMbIX SIBIGHUN U IMpoueccoB, SMIIMPUIYCCKUX U (I)YHILaMCHTaJH)HI)IX 3aKOHOB, UX TCXHHUYCCKHUX
[IPUMEHEHUH.

JIabopatopHoe 00OpyIOBaHME AN YYEHHMUECKHX MPAKTHUECKHX PabOT (opMUpyeTcs B BUAE TEMaTHUECKUX
KOMITJICKTOB M 00€CIeurBaeTcsi B pacuére OJHOI0 KOMIUIEKTa Ha JBYX OOydarommxcsl. TeMaTH4ecKHe KOMILIEKTHI
nabopaTopHoro 00OpYIOBaHUS JIODKHBI OBITH TOCTPOSHBI HAa KOMIUIEKCHOM HCIIONb30BAaHWU aHAJIOTOBBIX H
IU(GPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX W3MEPUTENBHBIX CHCTEM B BUJIE IUPPOBBIX Ta00PaTOPHIA.

OCHOBHBIMH IENSIMH U3y4deHHs (GPU3UKHU B 00I1IeM 00pa3oBaHUM SBISIOTCS:
dbopMHpOBaHME WHTEpeca M CTpeMJICHUS OOy4aromMXcsi K HaydyHOMY U3y4YEHHIO TPHUPOJIbI, pPa3BUTHE HX
HUHTCIICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTeI\/'I;
pa3sBUTUC Hpe}ICTaBHeHI/Iﬁ 0 HAay4YHOM MCTOJEC IIO3HAHHUA U @OpMHpOBaHI/Ie HNCCIICOAOBATCIBCKOI'O OTHOIICHUA K
OKpY’KaIOILIUM SIBIICHUSM;

(hopMHupoBaHUE HAYIHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3YUCHHUS OCHOB CTPOEHHS MAaTepuu W (HyHIaMEHTAIbHBIX
3aKOHOB (DM3HKH;

(dhopMupoBaHUEe YMEHHI OOBSCHITH SIBJICHUS C MCIIOJb30BaHHEM (DU3MUECKUX 3HAHUHN M HAyYHBIX JI0Ka3aTE/IbCTB;
(hopMupoBaHUE TIPEACTABICHIH O POIH (GU3UKH ISl PAa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

Joctrmxenue 3THX 1eNeil obecriednBaeTcss pelIeHHeM CIeMyoNHX 3a/1a4 B Mpolecce 3ydeHus Kypca HU3uKu
Ha ypOBHE CpeIHEro o0Iero o0pa3oBaHus:
npruoOpeTeHne CUCTEMBl 3HAaHUH 00 00X (PM3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSAX, BKIIOYash MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, STEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY U 3JIEMEHTHI aCTPOPHU3HUKH;

(dbopMupoOBaHNE YMEHHUI MPUMEHSTH TEOPETUUECKHE 3HAHUS IS OOBSICHEHUS (DM3MUYECKUX SBICHUH B IPUPOAE U IS
MPUHATHS IPAKTUUECKUX PEIIEHUH B IIOBCEHEBHON XKU3HU;

OCBOEHHE CIIOCOOOB peLIeHUs pa3IMyHbIX 3a/1a4 C SBHO 3aJlaHHOM (PU3MYECKON MOJEINBIO, 3a/1a4, I10[Pa3yMEBaOLINX
CaMOCTOSATEIIbHOE CO3JaHNE (PU3MUECKOM MOJIeNH, aJleKBAaTHON YCIIOBUSAM 3aJauy;

MOHUMaHNe (PU3NYECKUX OCHOB M NPUHIIUIIOB ACHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOIMYECKUX MPOLIECCOB, UX
BIIMSIHUSL HA OKPYKAIOLIYIO Cpeny;

OBJaJICHNE METOJAMM CaMOCTOSATEIBHOIO IJIAHUPOBAaHMUSA M IPOBEACHUS (PU3MYECKUX HKCIIEPUMEHTOB, aHAIM3a U
HHTEpIpeTauy HHPOPMAIMH, OIPEAEIEHHUS JOCTOBEPHOCTH MOMYIEHHOI'0 PE3yIbTaTa;

CO3JaHUE YCIOBUM 711 Pa3BUTUSL YMEHHM MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPYECKON AESTEIBbHOCTH.

Ha m3yuenne ¢msukm (6a30BbIi ypOBEHb) Ha YpOBHE cpeqHero obmiero odpa3zoBanus oroautcs 136 gacos: B
10 ximacce — 68 gacoB (2 gaca B Hezemo), B 11 kiracce — 68 gacoB (2 Jaca B HEIEMIO).

[Ipennaraemeiii B mporpamme no ¢u3uke mepedeHb JaOOpaTOPHBIX M IMPAKTUYECKUX paboT SBISETCS
PEKOMEHI0BAaHHBIM, YUHUTENb AETaeT BBIOOP MPOBEAEHUS JIa00OPAaTOPHBIX PA0OT U OMBITOB C Y4ETOM HHAMBUAYAIBHBIX
0CcOOEHHOCTEH 00yJarOIXCsl.

COJEPKAHUE OBYYEHUSA

10 KJIACC

Pazpgen 1. @usuka u MeTOAbI HAYYHOI'0 MIO3HAHUSA

®dusuka — Hayka o mpupoze. HayuHsle MeToabl MO3HAHUS OKPY)KaroLIero Mupa. Poiib 3KkcriepuMenTa 1 TeOpru B
Ipolecce MO3HAHUS IPUPOBI. DKCIIEPUMEHT B (PH3HKE.

MogenupoBanue (GU3MUECKUX SIBIEHUH W mporeccoB. Hay4nele rumnore3bl. PU3nMUecKHe 3aKOHBI U TEOPHUU.
I'panuiel pUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIUI COOTBETCTBHS.

Ponb 1 MecTo husnku B HOpMHUPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI MUpPa, B IPAKTHUECKOH NEATEIbHOCTH
JIOJEH.

Lemoncmpayuu

Amnasorosslie ¥ IU(POBBIC U3MEPUTENLHBIE TPUOOPHI, KOMIIBIOTEPHBIE AATUUKH.



Pazpnen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBuxeHue. OTHOCUTENBHOCTh MEXaHU4ecKoro aBmxkeHus. Cucrema orcuéra. Tpaekropus.

[lepemeriienre, cCkOpocTh (CpelHAs CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTCPHAIIbHOW TOUKH, UX
MIPOEKIINHU Ha OCU CUCTEMBI KoopauHaT. CloxxeHne epeMenieHui U CIOKEHUE CKOP OCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEIHOE NBIoKEeHHUE. [ padhiku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHUS, MYTH U MEPEMEILIEHUS] MaTEPUAIbHON TOUKU OT BPEMEHU.

CBo0OoHOE MajieHue. Y CKOPEHUE CBOOOTHOTO MMa ICHHMSI.

KpuBonuneitHoe aBuxeHue. /[BxkeHHe MaTepHaTbHONH TOYKH IO OKPY)KHOCTH C IMOCTOSHHOM MO MOMIYJIO
CKOpPOCTBI0. YTJIOBas CKOPOCTh, JIMHEHHas CKoOpocTh. Ilepmon w yactora oOpamieHus. LleHTpocTpeMuTenbHOE
YCKOpEHHE.

Texaudeckue yCTpOfICTBa U TPaKTHYCCKOC IMPHUMEHCEHHUEC: CIIMAOMETP, [ABUIKCHUEC CHApAAOB, ULCIIHBIC H
PEMEHHBIE NTEpEaAYH.

Lemoncmpayuu

Monens CUCTEMBI OTCUETa, MIUTFOCTPAINS KHHEMAaTHUECKUX XapaKTePUCTHK JBIKECHUS.

[IpeoOpa3zoBanue IBUKESHUN C UCIIOIB30BAaHUEM MTPOCTBIX MEXaHU3MOB.

[laneHnuve Ten B BO3AyX€e U B pa3pekeHHOM IIPOCTPAHCTBE.

HabGmronenne nBrxeHus Tema, OPOIIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIHHO.

N3mepenne yCckopeHust CBOOOTHOTO HaACHHUS.

HanpagieHue cKOpoCTH NpH JBUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

I/I3Y‘ICHI/IC HEPABHOMEPHOI'O ABMIKECHUSA C ILEIIBIO OIPEACIICHUA MTHOBEHHOU CKOpOCTH.

I/ICCHCZ{OBaHI/Ie COOTHOLICHUSA MCXKAY IMYTAMHU, HpOﬁHeHHBIMH TEJIOM 3a TIOCJIICHAOBATCIIBHBIC pPaBHBIC
MIPOMEXYTKH BPEMEHU TIPY PAaBHOYCKOPEHHOM JBM)KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIO.

M3ydeHue ABUKEHUS IaprKa B BI3KOU KUAKOCTH.

Nzydenne nBmxeHus Tena, OpOmeHHOro TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpuniun orHocutenbHocTU 'anmunes. [lepBoiit 3akoH HetoToHa. MIHEpIMaabHble CUCTEMBI OTCUETA.

Macca Tema. Cuna. [lpunamun cynepriosutniuu cvi. Bropoit 3akon HeioTona 11 MatepuanbHOU Touku. Tperuit
3akoH HpioTOHA 1711 MaTepHabHBIX TOYEK.

3akoH BcemMupHOTO TsAroTeHus. Cuna TspkecTH. [lepBas kocMudeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec rena.

Tpenne. Buapl TpeHust (TOKos, cKombkeHUs, kadeHus). Cuma Tpenus. Cyxoe Tpenme. Cuia TpeHHA
CKONbXEeHHA U cria TpeHnd mokosd. Koaddumment tpenus. Cuna cOnpoTUBISHUS TPH JBIKEHUH TeNla B KHUIKOCTH
WJIH Ta3e.

[locrymarensHOE U BpanaTenbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tema.

MOMEHT CHITBI OTHOCHTEIBHO OCH Bpamenus. [1neqo cumbl. Y ciaoBus paBHOBECHS TBEPOTO TENA.

TexHUYeckne ycTpoHCTBA U MPAKTUIECKOE IPUMEHEHNE: TIOAIINITHUKY, IBIYKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBneHue uHepuuu.

CpaBHEHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CnoxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jie) OpMAITHH.

Hesecomocts. Bec Tena npu yckopeHHOM MOIbEMe 1 TIaICHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIBKEHUSI.

YcioBust paBHOBecHs TBEPIOTO Tena. Buisl paBHOBECHSI.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

Wzydenune nrkeHus Opycka 1o HAKJIOHHOW TIOCKOCTH.

WccrnenoBanne 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B TPYKWHE W PE3MHOBOM 00pasie, OT HX
e opMaIum.

UccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO Tea, UMEIOUIETO OCh BPAILIEHUSI.

Tema 3. 3axonvl coxpanenus 6 mexanuke



Wmnynbc MaTtepuanbHON TOUKHM (Tena), CHCTEMBl MaTepPUATBHBIX TOUeK. VIMITYIIbC CHIIBI M M3MEHEHUE UMITYIIbCa
Tena. 3aKOH COXPaHEHUs UMITyJIbca. PeakTUBHOE IBH)KEHHE.

Pabota cuiel. MOIHOCTD CHITBI.

Kunernyeckas sHeprust MaTepuaibHOR TOUKH. Teopema 00 M3MEHEHHH KHHETUYECKOH YHEPTHH.

[orenunanbHas sHeprus. [loTeHunanbHas SHeprus ynpyro aehOpMHpPOBAHHON NpykuHBL I[loTeHnmMambHAS
SHEPrusl Tena BOJU3U MOBEPXHOCTH 3EMIIH.

[loTeHnnanbHBIe W HEMOTCHUHWANbHBIE CHIBL. CBs3p pabOThl HENOTEHIUANBHBIX CHI C HW3MEHEHHEM
MEXaHWYeCKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHMsI MEXaHUUYECKON IHEPTUH.

Ypyrue u Heynpyrue CTOIKHOBEHUS.

TexHuuYecKrne yCTPONMCTBA U NPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBINA MUCTOJNET, JBUXKECHUE
pakKer.

Jemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

[Nepexon MOTEHIIMAIEHON HEPTUN B KHHETHYECKYIO H 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomvi

Nzyuenne abComoOTHO HEYNPYTOro yaapa ¢ OMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MAsSTHUKOB.

UccnenoBanne cBsi3M paOOTHI CHIJIBI C M3MEHEHHEM MEXaHMYECKOW 3HEPrHHU Tejla Ha NMPUMEPE PACTIKEHUS
PE3MHOBOTO XKIyTa.

Paznen 3. Mouiekyasipuas pu3uKa U TEpMOANHAMMKA

Tema 1. OcHo6bl MOEKYNAPHO-KUHEMUUECKO meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISPHO-KHHETHUECKOW TEOPHH M HMX ONBITHOE 00OCHOBaHME. bpoyHOBCKOE
nerokenne. Juddysus. Xapakrep JBYDKEHHS W B3aMMOJICHCTBUSI YacTHIl BellecTBAa. MoJIENu CTPOSHHS TIa30B,
KUIKOCTEH M TBEPIBIX TEN M OOBSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE dTHUX MoOjene. Macca M pa3Mepsl MOJICKYIL.
KonuuectBo BemectBa. [TocTosiHHas ABorajpo.

TemnoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana temnepatyp Llenbcus.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETHYECKOHM TEOpHUH HACATHHOTO Trasa.
AOGcomoTHasT TemrepaTypa Kak Mepa cpefHeldl KMHETHYEeCKOM SHEpruH TEIUIOBOrO IBMXKEHHA dacTuil Tasza. lllkama
temriepatyp KenmbBuHa. ['a30BBIe 3akoHBEI. YpaBHeHHEe MeHneneeBa—Kiamnetipona. 3akon Jlamerona. M3omporeccol B
WJeaTbHOM Ta3e C TMOCTOSHHBIM KOJHYECTBOM BellecTBa. | 'paduueckoe mpencTaBieHHE H3OMPOIIECCOB: H30TepMa,
n3o0xopa, n3obdapa.

TexHnyeckne ycTporWCTBa U MPAKTUIECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnBITHI, JOKA3BIBAIOIIIE JUCKPETHOE CTPOCHUE BeIIecTBa, (oTorpadr MOJIEKy OPTaHUIECKAX COSINHEHUH.

OmnbiThl 110 UG GY3UHN KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO JTBHKEHUS.

Mopnens onbita lTepHa.

OnBITHL, AOKa3bIBAIOLIUE CYILIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

Mopens, WTIOCTPUPYIOLIAS MPUPOAY AABJICHHS ra3a Ha CTEHKU COCyJa.

ONBITHL, WTIOCTPUPYIOLIUE YPABHEHUE COCTOSIHUSA UICATIbHOrO ra3a, U30IPOLECCHL.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomol

Onpenenenrie Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHH 00hEMa KOMHATHI, JABICHHS H
TEMIIEPATypbl BO3/1yXa B HEU.

HccnenoBanue 3aBUCHMOCTH MEXIY MTapaMeTPaMU COCTOSIHHSI Pa3pexXeHHOr0 rasa.

Tema 2. Ocrogvl mepmoounamuru

TepMonuHaMudeckas cucteMa. BHyTpeHHss1 SHEPTrHsi TEPMOIMHAMUIECKON CHCTEMBI U CITOCOOBI €€ N3MEHEHUSI.
KommuectBo Temmotel 1 paboTta. BHyTpeHHsst 3HEpTHs OIHOATOMHOTO HJIEATBHOrO Tasa. Bumbl Teruionepemadu:
TEIUIONPOBOJHOCTb, KOHBEKIIMS, M3Iy4YCHHE. YJelbHas TEIUIOEMKOCTh BenlecTBa. KonuuecTBO TEIJIOTHI HOpHU
TEeIionepenaye.

[lonstne 006 ammabatHoM mpouecce. IlepBplii 3akoH TepmoauHaMuku. [IpuMeHeHHe TIEpBOrO 3aKOHA
TEpMOJIMHAMUKH K u3ompoueccaM. | paduueckas nHTepnperanus padoTh rasa.

Bropoii 3akon TepmonnHamuku. HeoOpaTuMoCTh mporeccoB B IpUpoOIE.

TennoBeie MammHbl. [IpUHOUIBL IEWCTBUS TEIUIOBBIX MamuH. IIpeoOpa3oBaHMsl SHEPrUM B  TEIIOBBIX
MammHax. Koadduuuent nonesnoro aeiictBusa TermaoBord MammHbl. ukn KapHo u ero xo>QuuueHT mone3Horo
JEeUCTBHSL. DKOIOrHYECKHE MPOOJIeMBbl TEIIO3HEPTETUKH.



Texauueckue YCTpOfICTBa U TPAKTUYCCKOC MPUMCHCHHUEC: [ABUIaTClib BHYTPCHHCTIO CropaHusd, OBITOBOM
XOJIOOAWUJIBHUK, KOHAUITUOHED.

Jemoncmpayuu

W3menenue BHyTpeHHEH SHEPTrUM Tela MPH COBEPUICHUH pabOTHI: BhUIET MPOOKH M3 OYTBHUIKH MOA ACHCTBHEM
CKaTOro BO3AyXa, HarpeBaHue 3¢pupa B TaTYHHOH TpyOKe MyTéM TpeHUs (BUIACOAEMOHCTPALINS).

W3meHeHne BHyTpeHHEH sHepruu (TeMIepaTypbl) Tena MpH Teronepeaaye.

OmnbIT 10 aArabaTHOMY PaCHIMPEHUIO BO3AyXa (OIMBIT C BO3AYIIHBIM OTHHBOM).

Mogaenu napoBoil TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO IBUTATES.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3mepenne yneinbHOU TEMIIOEMKOCTH.

Tema 3. Azpecammnuie cocmoanusa eeutecmea. Pazosvie nepexoont

[NapooOpa3oBanue u KOHJeHcanus. lcnapeHue W kureHue. AOCONIOTHAs W OTHOCUTEIbHAS BJIAXKHOCTH
Bo3lyxa. HacelmieHHBIH map. VYjaenbHas Teruiora NapooOpa3oBaHHsA. 3aBHCUMOCTh TEMITEPATYpbl KHIIEHHS OT
JaBJICHUS.

TBépmoe Teno. Kpucraminueckue u amopdHbie Telia. AHU30TPOIUS CBOMCTB KPUCTALIOB. JKHIKUE KPUCTAILTHI.
CoBpeMenHbIe MaTepralbl. [1aBieHne 1 KpucTaau3anus. Y aenbHas Terora miasieHus. Cyonumanms.

YpaBHeHUE TEITIOBOTO OanaHca.

TexHnyeckne ycTpONCTBa U MPAKTUYECKOE MPUMEHEHNE: TUTPOMETP U TICUXPOMETP, KaJOPUMETP, TEXHOIOTUU
MTOJTyYeHHSI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIE HAHOMATEPHAIIOB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenve npy noHMXEHHOM JaBJICHUU.

Crioco0Obl U3MEPEHUST BIIaYKHOCTH.

HaGumonenne HarpeBaHus 1 TUTABIICHHS KPUCTAJTMYECKOT'O BEIIECTBA.

JleMOHCTpaIus KpucTasioB.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

M3MepeHne OTHOCUTENBHOM BJIaKHOCTH BO3/1yXa.

Pa3znen 4. DjekTpoauHAMHKA

Tema 1. Inekmpocmamura

OnexTpuzanus Ten. DIeKTpUdecKuil 3apsia. JBa Buaa ayeKTpudecKux 3apanoB. [IpoBOAHUKH, TUATEKTPUKHA H
MTOTYTIPOBOAHUKH. 3aKOH COXPaHEHUS DIIEKTPUIECKOT0 3apsa.

Bzaumopeiicteue 3apsnoB. 3akoH Kymona. Todednslit SieKTpHUYEeCKHd 3apsii.  DIEKTPUYECKOe  TIOJIE.
Hanpsk€HHOCTh 351ekTpudeckoro noisd. IIpuHoun cynepno3uiuu 3JeKTpUYecKuX nonei. JIMHUM HanpspkEHHOCTH
JIEKTPUYECKOTO OIS

Pabota cun snekTpoctatndeckoro mojs. [loreHnman. Pa3HocTs moTeHmuanoB. [IpoBOAHUKNA U TUAIEKTPUKH B
3MEKTPOCTATHYECKOM Toiie. J(naneKkTprdeckas MpOHUIIAEMOCTb.

Onektpoémkoctb. KoHaeHcaTop. OneKTpOEMKOCTh IUIOCKOTO KOHAEHCATOPA. OHEPrusi 3apsKEHHOro
KOHJIeHCaTOopa.

TexHnyeckne ycTpoWCTBa W MPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOM, JIIEKTPOMETP, DIEKTpOocTaTHdecKas
3aIIuTa, 3a3eMJICHIE IEKTPOIPHOOPOB, KOHAEHCATOP, KOMMPOBAIHHBIN arapar, CTpyWHBIH IPUHTED.

Lemoncmpayuu

VYeTpolicTBO ¥ IPUHLIKI JEUCTBUS JIEKTPOMETPA.

B3anMopelicTBre Ha3EeKTPU30BAHHBIX TEN.

DJNEeKTpUYECKOe ToIe 3apsHKEHHBIX Tell.

[IpoBOHUKH B 3IEKTPOCTATHIECKOM ITOJIE.

DrexTpocTaTudeckas 3aiuTa.

JVDIIEKTPUKH B AJIEKTPOCTATHYECKOM ITOJIE.

3aBUCHMOCTh 3JEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT IUIOMIaAW IIJIACTHUH, PACCTOSHUS MEXKIYy HUMH U
TDIIEKTPUYECKON TTPOHUIIAEMOCTH.

DHeprust 3apsHKeHHOro KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopusvie pabomsi

N3mepenne 51ekTpoEMKOCTH KOHIEHCATOpa.

Tema 2. llocmoannwtit anekmpuueckuii mox. Toxu ¢ paznuunvix cpedax

ONEKTPUYECKUI TOK. YCIOBHS CYLIECTBOBaHHUSI DJIEKTpUUecKoro Toka. HMcrounuku Ttoka. Cuiia TOKa.
ITocTosHHLBIN TOK.



Hampsokenue. 3akon OMa a5 ydacTka Lerny.

DNeKTpuYecKoe COMPOTHBIICHUE. YAEIbHOE CONpPOTHBIEHHE BemlecTBa. llocnmemoBarensHoe, MapaienbHOE,
CMEIIaHHOE COeTUHEHUE TPOBOJHUKOB.

Pabota snextpudeckoro Toka. 3akon Jxoymns—JleHna. MomHOCTE 3JEKTPHUYECKOTO TOKA.

DNeKTpOABMKYIIAs CHJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA TOKa. 3akoH OMa Jist TOIHOU (3aMKHYTOH )
aNeKTpuieckoil remnu. Koporkoe 3aMbIkaHue.

DNeKTpOHHAasT IPOBOAUMOCTD TBEPABIX METAIUIOB. 3aBUCHMOCTH COIPOTHBIICHHUS METAJIOB OT TEMIIEPATYpHI.
CBepXIIpOBOANMOCTb.

OnexTpudeckuil TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITYYKOB.

[onynpoBoauuku. CobcTBeHHass U NMpUMECHAsl MPOBOAUMOCTH MOMYNpoBOAHUKOB. CBoiicTBa P—N-mepexona.
[MonynpoBoaHUKOBBIE TPHOOPEI.

ONeKTpUYecKUii TOK B pacTBOpPaxX M pacIulaBax 3JIeKTPOIUTOB. DIEKTPOIUTHYECKAs AUCCOIMAINS. DIEKTPOIH3.

OneKTpudeckuii TOK B ra3ax. CaMOCTOSTENbHBIN U HECAaMOCTOATENbHBIN pa3psia. Monuud. [1nazma.

TexHuueckne yCTPOHCTBA M MpPAKTHUECKOE MPUMEHEHHUE: aMIIEPMETP, BOJILTMETP, PEOCTAT, NCTOYHUKU TOKA,
AJIEKTPOHArPEBaTENbHbIE IPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHBIICHHS, BAKYYMHBIH JHOI,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOIHUKOBEII IO/, TaJbBaHUKA.

Lemoncmpayuu

WzmepeHue cHibl TOKA M HATPSDKEHUSL.

3aBHCUMOCTD COMPOTUBIICHHS WIUHIPUISCKUX TPOBOTHUKOB OT JITHHBI, TUIOMIAIN MOMEPEYHOr0 CeYEHHUS U
Marepua’a.

CMemanHoe COeIMHEHHE TIPOBOTHUKOB.

[IpssMoe m3MepeHue AMeKTPoABHKYIIeH cruiibl. KopoTkoe 3aMbIKaHHE TalbBaHHMYECKOTO JJIEMEHTAa M OIleHKa
BHYTPEHHETO CONPOTHUBIICHUSI.

3aBHCUMOCTH CONIPOTHBIICHUSI METAIIJIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoil pa3psi 1 IPOBOJIMMOCTb BO3AyXa.

OnHOCTOPOHHSISL IPOBOAMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3yueHne cMeIaHHOIO COeIMHEHNUS PE3UCTOPOB.

W3mepenne 371eKTpOIBIKYILEH CHIIBI HCTOUHUKA TOKA U €0 BHYTPEHHETO COPOTHBIICHHUS.

Habmronenme anekTpoamnsa.

Me:xnpenMeTHble CBSI3H

Nzyuenne kypca ¢usmkn 0azoBoro ypoBHs B 10 Kiacce ocymiecTBIsieTcs C y4ETOM COMAEp’KaTeIbHBIX
MEXIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTuKy, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nonsmus, CBsI3aHHBIE C U3YYEHHUEM METOAOB HAyYHOrO MO3HAHMSL: SIBJIICHUE, HAYYHBIN (akT,
TUIOTE3a, PU3nYecKas BEIMUNHA, 3aKOH, TEOpHsl, HAOII0AEHHE, 3KCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxka: penieHre CUCTEMbl ypaBHEHWH, NuHeWHas (yHKIHs, mapabona, rumepbona, ux rpaduku u
CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKLUHU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE
TOXIECTBO, BEKTOPHI M UX IIPOEKLIUN Ha OCH KOOPAUHAT, CIIOKCHUE BEKTOPOB.

buonozus: Mmexannyeckoe IBMKEHUE B )KMBOW mpupoze, Tuddy3usi, 0CMOC, TEIUIOOOMEH XHUBBIX OpraHU3MOB
(BHIBI TEIUIONEPEaayiu, TEMIOBOE PABHOBECUE), DIIEKTPUUECKHUE SBICHUS B )KUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOGHHE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJSIpPHas Macca,
TEIJIOBbIE CBOMCTBA TBEPABIX TEN, JKUAKOCTEH W Tra3oB, 3JIEKTPUUYECKUE CBOWCTBA METAJUIOB, 3JIEKTPOIUTHYECKAS
JHMCCOLMAIINS, TaIbBAHUKA.

T'eoepagua: BMaxHOCTH BO3MIyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHuEe [JBWKEHUH C HCHOJb30BAaHMEM MEXaHHU3MOB, YYET TpEHUS B TEXHHKE,
MOJIINITHUKY, UCIIONb30BAHUE 3aKOHA COXPAaHEHHs MMIIYJIbCa B TEXHUKE (pakera, BOJOMET W APYIue), JBUTATENb
BHYTPEHHETO CropaHus, mNapoBas TypOHHA, OBITOBOH XOJOAMJIBHHMK, KOHIUIIMOHEP, TEXHOJIOTHH IOIY4YCHUS
COBPEMEHHBIX MAaTepHajoB, B TOM YHCJIE HAHOMATEpHAalOB, W HAHOTEXHOJOIHMHM, JJIEKTPOCTaTHYECKas 3alluTa,
3a3eMJICHHE  DJIEKTPONPHUOOPOB,  KCEPOKC,  CTPYHHBI  NpPUHTEP,  DJIEKTPOHArpeBaTelbHBIE  NPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPHOOPHI, raJIbBAaHUKA.

11 KUIACC

Paznen 4. DinekTpoaHAMHKA



Tema 3. Maznummnoe none. IneKmpomazHumHas UHOYKYUA

ITocTositHHBIE MarHuThl. B3auMozaeicTBHUE NOCTOSHHBIX MarHuToB. MarHuTHOe moje. Bekrop MarHutHOM
UHIYKIUU. [IpUHINI Cyneprno3uiiui MarHUTHBIX monel. JIuHun MarHuTHON mHAykuuu. KapTuHa nuHUNA MarHUTHON
WHTyKIIUHY TIOJISI TOCTOSTHHBIX MArHUTOB.

MarnuTtHOe Mmojie TpPOBOAHMKA C TOKOM. KapTuHa TUHUN MHIYKIIMM MAarHUTHOTO TOJS IJIUHHOTO IPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJBIIEBOTO ITPOBOJHUKA, KATyImIKU C TokoM. OmbeIT Opcrtena. BzaumoneiicTBue
MIPOBOJTHUKOB C TOKOM.

Cuna Amriepa, €€ MOIIYJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ Monynib U HampaBicHue. [[BrKeHHE 3apsKEHHON YaCTHUIIB B OJJHOPOIHOM MAarHUTHOM IIOJIE.
Pabora cuiel JlopeHia.

SBnenue anekTpoMarHUTHOM HHAYKIWU. [[OTOK BEKTOpa MAarHUTHOM WHAYKIHMH. DJIEKTPOJBIDKYIIAS CHia
WHIIyKIIUU. 3aKOH 3JIEKTPOMArHUTHON MHIAYKINH Dapajes.

BuxpeBoe »snekTpuueckoe TMoje. OIEKTPOABIDKYIIAS CUJla WHIYKIIMA B TPOBOJHUKE, JBIDKYIIIEMCS
MIOCTYIATEIHHO B OTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIIeHNE CAaMOMHIYKITUU. DIEKTPOIBIKYINASI CHJIA CAMOUHTYKITHH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DNEKTPOMArHUTHOE TIOJE.

Texaudeckne yCTpOWCTBA W TMPAKTUUECKOE TPUMEHEHHE: TIOCTOSHHBIE MArHUTBI, JJICKTPOMATrHUTEHI,
AJIEKTPOABUTATENh, YCKOPUTEIH JIEMEHTAPHBIX YACTHUIl, MHAYKITMOHHAS TI€Yb.

Lemoncmpayuu

OmnsiT Opcrena.

OTKIIOHEHHE DJIEKTPOHHOTO ITyYKa MAaTHUTHBIM TIOJIEM.

JIvHnY MHAYKIIAA MarHATHOTO TIOJSL.

B3anMopnelicTBre JBYX IPOBOJHUKOB C TOKOM.

Cmta Amrepa.

HeticrBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOITUTA.

SIBjieHME 3JIEKTPOMAarHUTHOW UHIYKITUU.

ITpaBuno Jlenua.

3aBUCHMOCTb DJEKTPOIBUKYIIEH CHITBI MHAYKIIUH OT CKOPOCTH M3MEHEHHUSI MaTHUTHOTO TIOTOKA.

SIBiieHrE CAMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

W3y4yeHne MaraHuTHOIO NOJISL KATYIIKU C TOKOM.

HccnenoBanue neiCTBUS MOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3IEKTPOMAarHUTHOW WHIYKIUH.

Pazpnen 5. Kontebanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KOJ1€0AHUA

KonebatensHas cucrema. CBoOomHBIE MexaHWdeckue KomeOaHUs. [apmonmueckue konebanus. Ilepmon,
gactora, ammumrtyga u (asza komebanuid. IlpyxuHHBIH MasTHHK. MaremMaTH4ecKuii MasSTHHK. YpaBHEHUE
rapMOHHYECKHX Konebanuil. [IpeBpaiienne sHeprun npu rapMOHUYECKUX KONEOAHUSX.

KonebarenpHbiit KoHTYp. CBOOOMHBIE 3IEKTPOMArHUTHBIE KOJIEOaHMS B MJeaTbHOM KOJIEOaTeNbHOM KOHTYpE.
AHanoruss MeXIy MEXaHWYECKUMH M SJIEKTPOMAarHUTHBIMHU KoneOaHusmu. Popmyna TomcoHa. 3aKoH COXpaHEHHS
9HEPruy B UACAIBHOM K0JIe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KonebaHusiX. BoIHyXIeHHble MexaHudeckue KonebaHus. Pesonanc.
BeIHYXI€HHBIE 3JIEKTPOMarHUTHbIE KOJICOaHUSL.

Ilepemennblii TOK. CHHYCOMAANBHBIA NMEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKAa. AMIUIUTYJHOE H
JeUCTBYIOLIEE 3HAUCHNE CUIIBI TOKA U HANPSDKEHUS.

Tpancdopmatop. IIpousBoncrso, nepeaaya u morpedsieHHE 3IEKTPUUECKON SHEPruU. DKOJIOTHYECKHE PHCKU
IIPH IPOU3BOACTBE IEKTPO3HEprun. KyabTypa HCIIoab30BaHMUS SIEKTPOIHEPTHH B TOBCEIHEBHOM KU3HU.

TexHuyeckne ycTpoHCTBAa M IPAKTUYECKOE NMPUMEHEHME: DJIEKTPHUUECKHI 3BOHOK, T€HEPATOp IEPEMEHHOIrO
TOKa, JIMHUM BJIEKTporepeaay.

Lemoncmpayuu

HccnenoBanue napaMerpoB KoneOaTeNbHON cucTeMbl (IPYKMHHBIA HIIM MAaTEMaTHYECKUN MAsITHUK).

Habnronenue 3aTyxarommx KoineOaHui.

HccnenoBanue cBOWCTB BBIHYX/IEHHBIX KOJIEOaHHUH.



Habnronenue pezonanca.

CB0OOTHBIE AIEKTPOMArHUTHBIEC KOIECOaHHS.

OcniorpaMMsbI (3aBUCUMOCTH CHJTBI TOKA U HATIPSHKCHHSI OT BPEMEHH ) JIUIS SJICKTPOMArHUTHBIX KOJICOaHMA.

Pe3onanc npu nocnenoBaTeNbHOM COETMHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH M KOHJEHCATOpA.

Mopens TUHUH IEKTPOIIepeayu.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

HccnenoBanre 3aBUCUMOCTH TIEPUOAA MANIBIX KOJIEOaHUH rpy3a Ha HUTH OT JJTMHBI HUTH U MacChl TPy3a.

HccnenoBanne mepeMeHHOTO TOKa B LENH M3 IOCIEIOBATENIbHO COEIUHEHHBIX KOHJEHCATOpa, KaTyIIKH U
pesucropa.

Tema 2. Mexanuueckue u 3neKmpoMazHumnble 60J1Hbl

MexaHnndeckue BOJHBI, yclIoBHs pacrpocTpaneHus. Ilepuon. CKopocTh pacnpocTpaHEHUs W IJIMHA BOJHBEI.
[Tonepeunsie 1 TPOAOILHBIC BOJMHBL HTepdhepeHins u qudpakiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ['poMKocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

ONEeKTpOMarHWTHBIE BOJIHBI. YCJIOBUS HW3My4eHHS OJJIEKTPOMAarHUTHBIX BOJH. B3anMHas opueHTanus
BekTopoB E, B, V B anexkrpomaruutHoil BomHe. CBOMCTBa 3JIEKTPOMArHUTHBIX BOJH: OTpa)KeHHE, IPEIOMIIEHUE,
nossipuzanyst, audpakmus, naTepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJH.

[kana 37eKTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[Tpunimne! pavocBs3u U TeaeBUIeHUs. Paguonokanusi.

DNEeKTPOMarHuTHOE 3arPsS3HEHNE OKPYKAIOIIEH CPEIbI.

Texaudeckne yCTpOWCTBA W TPAKTHYECKOE NPHUMEHEHHE: MY3BIKAIbHBIE WHCTPYMEHTHI, YIIBTPa3BYKOBAs
JTMATHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jemoncmpayuu

OO0pa3zoBaHue U pacpoCTPaHEHHE ITONEPEIHBIX U MPOIOILHBIX BOJH.

Komnebumromeecst Teno kKak UCTOYHHK 3BYKA.

HaGmonenne oTpaskeHus: U PEOMITEHHS] MEXaHIMYECKUX BOJH.

Hab6monerne naTepdepeHINy u nudpakind MEXaHNIECKIX BOJH.

3BYKOBO pe30HAHC.

Hab:ronenne ¢Bs31 TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYION U 9aCTOTON KOJICOaHUH.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, IMPENOMIICHHE, MONApHU3aivs, IuQpakmius,
HHTEPEPEHITHS.

Tema 3. Onmuka

I'eomerpudeckass ontuka. IIpsiMonunHEiHOE pacnpocTpaHEHHE CBE€Ta B OAHOpPOAHOM cpexme. Jlyd cBera.
TodeuyHblii HICTOUHHK CBETA.

OtpaskeHHe cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne n300pakeHNH B TUIOCKOM 3epKajie.

[Ipenomnenne cBera. 3akOHBI TpenoMiieHHS cBera. AOCONIOTHBIA TMOKa3aTenb mpenomiieHus. llomHoe
BHyTpEHHee oTpakeHue. [IpeenpHbIi yron MoTHOTO BHYTPEHHEr O OTPaXKEHHUS.

Hucnepcus cBera. CIIOKHBINA cocTaB O6eoro cBera. Lper.

Cobuparomue U paccemBaronme JHH3BL. ToHKas nuH3a. DOKYCHOE PAacCTOSHHWE W ONTHYECKas Crjla TOHKOW
nuH3bL [locTpoenne n3o00paskeHuil B COOMPAIOIINX U paccenBarOMMX TuH3aX. DopMyna TOHKOH JIMH3EL. Y BeJTHYeHHE,
JaBaeMO€ JINH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKOIN ONTUKH.

BomnoBas ontuka. UaTtepdepennus ceera. KorepeHTHBIE UCTOYHUKH. Y CIIOBHS HAOMIOAEHUS MaKCHMyMOB U
MHUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaxmus cera. JudpaxnumonHas pemérka. Ycliopue HaOMIOAEHUS TIABHBIX MAaKCHMyMOB TIPHU TaJeHUU
MOHOXPOMAaTHYIECKOT'0 CBETa Ha MU(PPAKIINOHHYIO PEIIETKY.

[Nonsipuzarus cBera.

TexHnyeckne ycTpOHCTBA M MPAKTUYECKOE IMPUMEHEHUE: OYKH, JIyIa, (hoToanmapaT, MPOSKIIMOHHBINA anmapar,
MHUKPOCKOII, TEIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEMIETKA, TIOISAPOH]I.

Lemoncmpayuu

[IpsmonuHeliHOE pacipocTpaHeHue, OTpakKEHUE U IIpelloMIieHre cBeTa. Onrudeckrue mpruOopsI.

[lomHOE BHYTpEeHHEE OTpakeHue. MoJelb CBETOBO/IA.

HccnenoBanne cBOWCTB M300payKeHNH B TMH3AX.

Mogenn MUKpOCKOMNa, TENECKOmNa.

HaGmonenune natepdepeHnnu ceera.

HaGmonenue nudpaknuu ceera.

Habnronenue nucnepcun caera.

[Tomyuenue criekTpa ¢ MOMOILBIO TPU3MBL.



[ony4enue cnekTpa ¢ MOMOIIBIO AU(PPAKIMOHHONH PEIIETKH.
Habnronenue nonspusanuu ceera.

Yuenuueckuii skcnepumenm, nabopamoprule pabomal
N3mepenne nokasartens IpeloMIICHUs CTEKIIA.
HccnenoBanue cBOiCTB N300pakeHHUH B JIMH3aX.
HaGuonenue qucnepcun cBeTa.

Paznen 6. OcHOBBI clienMaJIbLHONH TEOPHH OTHOCUTEIBHOCTH

I'paHuLBl TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKH. [loCTynaTel ClENMaNbHOM TEOPUM OTHOCHTEIBHOCTH:
WHBapHAHTHOCTh MOJYJIsl CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DIHIITEeHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHHUE BPEMEHH U COKpAILEHUE IIHHBIL.

OHeprus ¥ UMITYJIbC PENITUBUCTCKON YaCTHIIBL.

CBs13p Macchl ¢ PHEPTHUEN U UMITYJIBCOM PENSTUBUCTCKON YaCTUIBL. DHEPTUS MTOKOSI.

Paznen 7. KBanToBas puzuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®dotonbl. Dopmyna [Inanka cBs3u 3HEpruH HOTOHA C €r0 YACTOTOW. JHEPTUs K UMITYIILC POTOHA.

OtkpeiTie u uccienoanue ¢Gorodpdekra. Onbitel A. I'. CroneroBa. 3akoHbl ¢Gorodddexra. YpaBHEHHE
Oninmreiina s porodddexra. «KpacHas rpanuna» Goroaddekra.

Hasnenne ceera. OnpiTe! I1. H. JleGenena.

XHWMHYECKOE JIEHCTBUE CBETA.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOEe MpUMeHeHHue: (OTOodJIeMEeHT, (OTOJATUMK, COMHEYHas Oartapes,
CBETOJHO.

Jlemoncmpayuu

®DoroddhekT Ha YCTaHOBKE C IIMHKOBOU TIACTUHOM.

HccnenoBanme 3ak0HOB BHEMTHET0 GoTodddexra.

Ceeroauon.

ConHevHast 6atapes..

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmwITel Pesepdoprma mo paccesHmio o -gactuil. llmaHerapHas MoIeNnb aroma.
[ocrynater bopa. M3mydenne n mormorienrne ¢GOTOHOB MPHU Mepexo/ie aToMa ¢ OAHOTO YPOBHS SHEPTHHU Ha JIPYTOM.
Buner criektpoB. CriekTp ypoBHEW SHEPTHH aTOMa BOIOPO/IA.

Bonnosslie cBoiicTBa yactull. BoinHel ne bpoiinsa. KopoycKynsipHO-BOITHOBOH Ayaau3M.

CrioHTaHHOE M BBIHYKJICHHOE H3JIy4eHHE.

TexHuueckne YCTPONCTBA W IPAKTUYECKOE IPUMEHEHME: CIEKTPaJbHBIA aHaiu3 (CHEKTPOCKOI), Jjasep,
KBAHTOBBIM KOMITBIOTED.

Lemoncmpayuu

Mogpens ombita Pesepdopaa.

Omnpenenenne AIMHBI BOJIHBI J1a3€pa.

HaGmonenre mTMHERYATHIX CIIEKTPOB H3ITYIECHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomvi

HaGmoenne muHeH9aToOro criekTpa.

Tema 3. Amomnoe adpo

OKCHEPUMEHTBI, JOKa3bIBAIOIIUE CIOXHOCTH CTpOoeHus siapa. OTKpbITHE panuoaKTUBHOCTU. ONBITHI
Pesepdopna mo ompezneneHuio cocrtaBa paguoOakTHBHOIO M3nydeHus. CpoiicTBa anbda-, Oera-, raMMa-U3IydeHHUs.
BnusiHre paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIPOTOHA M HelTpoHa. Hyknonuast mozens sapa I'elizenOepra—lBanenko. 3apsn sapa. Maccosoe
qucio sapa. M3oromnsl.

Anbda-pacnan. DJEKTpOHHBIA M TO3UTPOHHBIA Oera-pacman. ['amma-u3myueHue. 3aKOH paJdOAKTUBHOTO
pacnaza.

OHeprus CBsI3U HYKJIOHOB B sape. SnepHble cuibl. Jedekt macchl saapa.

SAnepusle peakuuu. JleneHue U CUHTES SEP.

SAnepusiii peaxkrop. Tepmosiaepuslii cunte3. [IpodiaeMbl 1 IEPCIEKTUBHI SIIEPHON SHEPTETUKH. JKOJOTHYECKHE
aCIEKTHI SAEPHON YHEPTETUKU.



OneMeHTapHbIe YacTHIlbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOMIOACHUS U PETUCTPAIMU JIEMEHTAPHBIX YACTHII,

dyHaMeHTaNbHbIE B3aUMOICHCTBUS. EMMHCTBO (hU3MYECKON KapTHHBI MUPA.

TexHuYeckue YCTPOMCTBA W TMPAKTUYECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuilbcoHa, sSACpPHBIN peakTop,
aToMHas Oomoa.

Jemoncmpayuu

CuéT4uK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

HUccnenoBanne TpekoB yacTull (110 FTOTOBBIM (oTOrpadpusim).

Paznen 8. DinemeHTHI acTpoHOMIH M ACTPOGU3UKHA

Oransl pa3BUTHs acTpoHOMUH. [IprKiIanHOe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMUHU.

Bun 38311010 HeOa. Co3Be3nus, sipkue 3BE311bl, IJIAHEThI, UX BUIUMOE JIBHIKCHHE.

ConHedHas cucTeMa.

Comnre. Conmneunast akTuBHOCTh. Mlcrounuk sHeprun ConHia u 38311, 3BE3/IbI, MX OCHOBHBIC XapaKTEPUCTUKH.
JlmarpaMma «CHeKTpaidbHBIN KJIACC — CBETUMOCTBY. 3BE3BI TJIABHOM MOCIIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTb» JJISl 3BE3]] TJIaBHOM MOCII€A0BaTENbHOCTH. BHYTpeHHee cTpoeHue 3BE31. CoBpeMeHHBIE MPECTAaBICHUS
0 MPOUCXOXKIEHNH 1 3BOrOIMH CoJHIIA 1 3BE37]. DTaIbl )KU3HU 3BE3T.

Mneunsrit [lyte — nmama ['amaktuka. [lonoxenme u aBumxenme Comuila B [amakTuke. THIBI TanmakTHK.
Papnoranakruku u kBasapbl. YEpHBIE IBIPHI B Apax IajJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa0b0ma. Pazberanme ramaktuk. Teopus bojbmioro B3phbiBa.
PenukroBoe uznyueHue.

MacmrabHas cTpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie mpoOeMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmonennst HEBOOPYKEHHBIM TJIa30M C HWCIOIH30BAHWEM KOMITBIOTEPHBIX TMPHIIOKEHUH U ONpemereHMs
TIOJIOYKEHHSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE co3Be31ns CeBepHOro MoMyapus U spKue 3BE3/BI.

Hab6monenus B Teneckon JIyasl, muianet, Mitearoro [TyTu.

O06o0u1aronee NOBTOPeHHE

Poinb (Qu3Mku ¥ acTpOHOMHH B DKOHOMHMYECKOW, TEXHOJOIMYECKOHM, COLMANIBbHONM M 3THYECKOH cdhepax
JIeTELHOCTH YellOoBEeKa, pOlb M MecTO (U3WKH W aCTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTWHE MHUpa, POJb
(dbu3mdeckoil Teopur B (GOPMUPOBAHHUH TIPEACTABICHUN 0 (DU3MIECKON KapTHHE MHpa, MeCTO (HU3MIESCKON KapTHHBI
MHpa B 00IIIeM psIy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3M

Wzydenne kypca ¢usmkn 0azoBoro ypoBHsS B 11 Kilacce OCYIIECTBIIETCS C YYETOM COAEpPKATEIbHBIX
MEXKIIPEIMETHBIX CBs3€i C KypcaMy MaTEMaTHKH, OMOIOTHH, XUMUH, Teorpaduu ¥ TEXHOIOTHH.

MesicnpeomemHule nonsimus, CBSI3aHHBIE C U3YYEHUEM METOJI0B HAYYHOTO MTO3HAHUS: SBIICHHUE, HAyYHBINA (PaKT,
TUToTe3a, PU3NIecKas BENWYHA, 3aKOH, TEOPHs, HaOII0IeHIe, SKCIIEPUMEHT, MOJISITUPOBAHNE, MOJEIh, H3MEPEHHE.

Mamemamuxka. pellieHRe CHCTEMBl YpaBHEHWH, TpUTOHOMETpHUYecKhe (YHKIIMH: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI W WX MPOEKIUU HA OCH KOOPIWHAT, CIIOKEHUE
BEKTOPOB, ITPOW3BOAHBIE AJIEMEHTAPHBIX (YHKIWN, MPHU3HAKK TMOMOOUS TPEYTONBHUKOB, ONMPEACICHHE ILIOMAIN
MI0CKUX Quryp u o0béMa Te.

buonozusa: anexTpudeckue SBICHWUS B JKUBOW TPHUpOJE, KojeOaTenbHBIE IBIDKEHHS B JKHBOH MPUPOJE,
OIITUYECKHE SBIICHUS B )KUBOW MIPHUPOJIE, NEHCTBHE paialliii Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOGHHE aTOMOB W MOJEKYJ, KpPHCTaJUIM4decKass CTPYKTypa TBEPABIX TN, MEXaHW3Mbl 00pa30BaHUS
KPUCTAIUTMYECKON PEMIETKH, CTIEKTPAILHBIN aHAIN3.

T'eoepagpusa: marHuTHBIE TONIOCA 3€MIIM, 3aJI©KH MArHUTHBIX pPyA, (OTOChEMKA 3EMHOH IMOBEPXHOCTH,
MpeICKa3aHne 3eMIIETPICEHUH.

Texnonocus: TMHUKA ~ DJEKTPOIlEpeNay, TEHEpaTop IEPEMEHHOIO  TOKa,  JAJIEKTPOJABUIATEIIb,
WHIYKIIMOHHAS Te€Yb, pajiap, paguonpuEéMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBU-neub, MpoeKIMOHHbII
amnmapart, BOJIOKOHHAs ONITHKA, COJTHEYHas OaTapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUSA



OcBoenne ydeOHoro npenmera «®Du3Mka» Ha ypoBHE CpeqHero oliero odpa3oBaHus (0a30BBI ypOBEHB)
JOJDKHO ODOECTIEYHTh TOCTHIKEHHUE CICAYIONIMX JMYHOCTHBIX, METAlpPEAMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE PE3YIbTaTbl OCBOCHUSA yqe6Horo nmpeamMera «Dusuka OOJDKHBI OTpaXaTb TOTOBHOCTH H
CIOCOOHOCTh 00YYArOIIMXCSl PYKOBOJACTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEW MO3MIMEH JIMYHOCTH, CHCTEMOW
IIECHHOCTHBIX OpI/ICHTaHI/II\/'I, IMMO3UTUBHBIX BHYTPCHHUX yGCX(I[CHI/Iﬁ, COOTBETCTBYIOIIUX TpPaJUIIMOHHBIM IIECHHOCTAM
pOCCHIICKOT0 00IIeCTBa, paCIIMPEHIE KU3HEHHOT'O OMBITA U OIBITA JCITEIBHOCTH B MPOIECCE Pean3allii OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIUTATEIbHON JACATCIIBHOCTH, B TOM YHUCJIC B HaCTH:

1) rpaxkaaHCKOro BOCHUTAHMSA:

cOPMHUPOBAHHOCTh TPAXKIAHCKOW TIO3UIMHM OOYy4Yalomlerocsi Kak aKTHBHOIO M OTBETCTBEHHOTO WieHa
pOCCHIiCKOTO 00IIECTBA;

MPUHATUC TPAJUTTUOHHBIX O6III€'—I€HOBG‘-IGCKI/IX TYMAaHUCTUYCCKUX U ICMOKPATUUCCKHUX HCHHOCTGP'I;

TOTOBHOCTh BECTH COBMECTHYIO JIGTEIBHOCTh B HMHTEpECax TIpakIaHCKOTO OOIIeCTBa, Y4YacTBOBaTh B
CaMOYTIpaBJICHUH B 00pa30BaTEbHON OpraHU3aIliH;

YMEHHEC BSaI/IMO)IefICTBOBaTL C COOMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (1)YHKHI/I$IMI/I 1 HA3HAYCHHECM,

FOTOBHOCTh K TYMAaHUTapHOW U BOJIOHTEPCKON JESTEIBHOCTH;

2) MaTPpUOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAaHHOCTH POCCUHUCKOM IpaskJaHCKON MAEHTHYHOCTH, TATPHOTHU3MA;

IHEHHOCTHOC OTHOHMICHHUE K TOCYyAapCTBCHHBIM CHMBOJIaM, JOCTHXXCHHUAM pOCCHfICKPIX y‘-IéHBIX B o0mactu
(hU3UKH 1 TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh HPAaBCTBEHHOI'O CO3HAHUS, STUUECKOr O [10BEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M IIPUHUMATh OCO3HAHHBIE DEIIECHHs, OPUEHTUPYSICh Ha MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM YHCJIE B ACITEIBHOCTU Y4EHOTIO;

OCO3HaHUE JIMYHOI'O BKJIaJIa B IOCTPOEHHUE YCTONUUBOrO OyAyILero;

4)3CTeTHYECKOr0 BOCIIHTAHMSA:

3CTETHYECKOE OTHOIICHUE K MUPY, BKIIIOUYasi 3CTETUKY HaAy4HOI'O TBOPYECTBA, IPUCYILIEro (GU3NUECKON HAYKE;

5) TpyA0BOro BoCIMTAHMS:

HHTEpEC K Pa3IMyuHbIM cepaM NpodhecCHOHATbHOM NESITENbHOCTH, B TOM YHCJIE CBS3aHHBIM C (DU3UKOH H
TEXHHUKOH, yMEHUE COBEPIATh OCO3HAHHBIN BEIOOD OyayIiei mpodeccuu i peann30BbIBaTh COOCTBEHHBIC KIU3HEHHBIE
IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHHMIO B 007acTH (YM3WKH Ha TPOTSHKEHHUH BCEH
KHU3HY;

6) 3K010rM4eCKOro BOCIUTAHUSI:

c(OpPMUPOBAHHOCTh 3KOJIOTHUECKON KyJIbTYPhI, OCO3HAHHUE ITI00ATBHOIO XapaKTepa IKOIOTHIECKUX MPoliem;

IJTAHUPOBAHKUE U OCYILUECTBIICHUE NEUCTBUA B OKPY)KAIOIIEH Cpele HAa OCHOBE 3HAHUS LENEH yCTOMYMBOrO
pa3BUTHS YEIOBEUECTBA;

pacuIpeHre OmbITa NEATEIbHOCTH 3JKOJOTMYECKOH HAampaBICHHOCTH HAa OCHOBE HMEIOLIMXCS 3HAaHUM IO
¢uzuke;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO pa3BUTHA (HU3HUECKOI
HaYyKU;

OCO3HAaHWE IEHHOCTH HAy4YHOW AEATeIbHOCTH, TOTOBHOCTH B MPOLIECCE HM3YYEHHUS (DU3MKH OCYILECTBISTh
MPOEKTHYIO U UCCIIE0BATENBCKYIO AEATENbHOCTh HHANBHIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbDI

Ilo3HaBaTe/IbHBIC YHHBePCcATbHbIE YUeOHbIe AeiicCTBHSA
BazoBsble 1ornyeckne geficTBus:



CaMOCTOSTEIBHO (hOPMYITHPOBATh M aKTyaJTU3UPOBATh MPOOJIEMY, PACCMATPUBATH €€ BCECTOPOHHE;

OTIPECIATh LEeTU ACITEIbHOCTH, 3aaBaTh MapaMeTPhl U KPUTEPUH UX JOCTHKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IMTPOTUBOPEUUS B PACCMATPUBAEMBIX (PU3NYCCKUX SBICHUSX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C YIETOM aHaJM3a UMEIONINXCSA MaTePHAIBHBIX U HEMaTepUAIbHBIX
pecypcos;

BHOCHUTh KOPPEKTHBBHI B JEATEIHLHOCTH, OIEHHBATH COOTBETCTBHE PE3YJIHTATOB IIEISAM, OIICHHBATh PHUCKU
MOCJIEICTBUM JESTEIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH, pabOTy B YCIOBUSAX PEAIbHOr0, BUPTYaJIbHOTO ¥ KOMOWHHUPOBAHHOTO
B3aHUMO/ICHCTBUS;

Pa3BHBATh KPEATHUBHOE MBIIIIJICHUE TIPU PELICHUH KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciienoBarejbCcKue A€l cCTBUSA !

BJIQJICTh HAYYHON TEPMHUHOJIOTHECH, KITFOUCBBIMU MTOHSITUAMHU M METOJaMH (PU3UUECKON HAYKH;

BJIQJICTh HABBIKAMH  YYE€OHO-HCCJICIOBATEILCKOM W IMPOEKTHOW JICATEIILHOCTH B  00JacTH  (U3UKH,
CHOCOOHOCTBIO M TOTOBHOCTBHIO K CAMOCTOSITEJIbHOMY IMOMCKY METOIOB PEIICHUS 3a/ady (PU3MUECKOrO COJCpPMKAHMS,
MIPUMEHEHHIO Pa3TUIHBIX METO/IOB MTO3HAHNS;

BJIQJICTh BHJIAMH JICATEIILHOCTH I10 TMOJYUYECHHIO HOBOT'O 3HAHMS, €ro0 WHTEpPHpeTaluy, Npeodpa3oBaHUI0 U
MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX CHUTYAIIUSIX, B TOM YKCIIC IIPU CO3JIaHUHU YUCOHBIX MPOSKTOB B 00JIACTH (DU3HKH;

BBISBJIATh TPUYMHHO-CJIC/ICTBCHHBIE CBS3M U aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh THUIIOTE3y €€ PEIICHUS,
HaXOIWUTh apTYMEHTHI I IOKa3aTeIhCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTPhl U KPUTECPHH PEIICHIS;

AHAJM3UPOBATH MOyUYEHHEIE B XOE PEIICHUS 3a1aui Pe3yIbTaThl, KpUTHUYECKH OIEHUBATH UX JOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBbIC 3aja4yd B 00pPa30BaTEIbHOW EITEILHOCTH, B TOM YHCIIE IPH
W3yueHH! (QU3UKHY;

JIaBaTh OI[CHKY HOBBIM CUTYAaIlMsIM, OLICHUBAThH MPHUOOPETEHHBIHN OIBIT;

YMETh [IEPEHOCUTh 3HAHUS 10 (PU3HMKE B IPAKTHUYCSCKYIO 00JIACTh KU3HEACIATEIIbHOCTH;

YMETb WHTETPUPOBATh 3HAHUA U3 Pa3HBIX MIPEIMETHBIX 00IacTeil;

BBIJIBUTATh HOBBIE UJIEU, IPEIAraTh OPUTMHAIBHBIEC IOIXObI U PELLICHUS;

CTaBHTh MPOOJIEMBI U 33J[a4H, JOIMYCKAOIIHE aTbTePHATHBHEIC PEIICHUSI.

Pa6oTa ¢ nnopmanueii:

BIIQJICTh HaBBIKAMH MOJMyYeHHUs HHGOpMAWK (PU3MIECKOTO COJEpPKaHUS W3 WCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEIILHO OCYIIECTBIISATH TOUCK, aHAJIN3, CUCTEMATH3AIIUI0 U HHTEPIPETAIHI0 HHPOPMAITUY Pa3IMYHbIX BUIOB
" (popm mpencTaBiIcHHUS;

OLIEHUBATH JIOCTOBEPHOCTh WH(OPMAITUH;

WCIIONB30BaTh CPEACTBa MH()OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJIOTUH B pEMICHHH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX W OPTraHU3aIIOHHBIX 3a7a4 ¢ COOJIOZeHHEM TPeOOBAHHI 3PrOHOMHUKH, TEXHUKH O€30ITacHOCTH,
TUTHEHBI, pecypcocOepekeH s, IPABOBBIX M STHUECKUX HOPM, HOPM HH()OPMAITMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3UYECKOTO COJIEPKAHUS B pasziIMdIHBIX (popMartax ¢ y4éToM HazHadeHUS WHGOpPMAIH H
LIEJIEBOI ayAUTOPHH, BRIOMpAst ONITUMABHYO (POpMY MpeACTaBICHUS U BU3YaIN3alliH.

KoMMyHuMKaTHBHBIE YHHBEpPCAJbHbIE yueOHbIe eiicTBUS:

OCYIIIECTBIIATH OOIIeHNEe Ha YPOKaxX (U3UKK ¥ BO BHEYPOUHOH JEATEINbHOCTH;

pacmo3HaBaTh MPEATOCHUTKH KOH(MIUKTHRIX CHTYAIlMid M CMSTYaTh KOH(IIUKTEI;

Pa3BEPHYTO M JIOTHYHO U3JIAraTh CBOIO TOYKY 3PEHHS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U HCIIONIb30BATh MPENMYIIIECTBa KOMaHHOW W WHANBHyaTIbHON pabOTHL;

BBIOMPATh TEMATHKY W METOJIBI COBMECTHBIX JIEMCTBUN C yUETOM OOIIMX MHTEPECOB W BO3MOKHOCTEH Ka)I0TO
YJieHa KOJUIEKTHBA;

MPUHUMATh [ETH COBMECTHOH JESTEIhbHOCTH, OPTaHW30BBIBATh M KOOPJUHUPOBATH MACHCTBUS 10 e€
JMOCTH)KEHUIO: COCTaBIISATh IUTAH JEWCTBUH, pPACHpeleNsiTh pPONd C YYETOM MHEHHH YYaCTHHUKOB, OOCYXIATh
pe3yIbTaThl COBMECTHOM palOTHI;

OLIEHWBATh KaYeCTBO CBOErO BKJAJa W KaXJIOTO YJ9aCTHHUKAa KOMaHbI B OOIIMIA pe3yabTaT 1Mo pa3paboTaHHBIM
KpUTEPUSIM;

npennaraTh HOBBIE IPOEKTHI, OIEHUBATh HACU C TMO3ULIUU HOBHU3HBI, OPUTMHAIBHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATErMUYECKOE TMOBEICHHE B PA3IUYHBIX CUTYALUSIX, MPOSBIATh TBOPYECTBO U
BOOOpakeHue, ObITh HHUIIMATHBHBIM.



PeryasiTuBHBIe yHHBepcalbHbIe YU4eOHbIe AeiiCTBUS
Camoopranusanus:

CaMOCTOSATEIIFHO OCYILECTBIISITh MMO3HABATENBHYIO ACATENHLHOCTh B 001aCTH (PU3UKH U aCTPOHOMUH, BBISBIISITH
mpoOIeMBbl, CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJIATh IUIAH pEIICHUS pacu€THBIX M KAdyeCTBEHHBIX 3a7ay, IUIaH BBITOJHEHUS
MPAKTUIECKON pabOTHI C y4ETOM HMEIOINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TPEATIOUYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacIupsTh paMKH y4eOHOT 0 ITpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUN];

JieniaTh OCO3HAHHBIN BBIOOp, apIryMEHTHPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Coco0CTBOBAaTh (POPMUPOBAHUIO M TIPOSIBIICHUIO IPYIHMIIMU B O0JIACTH (DM3MKH, TIOCTOSHHO TOBBIIIATH CBOM
00pazoBaTeNbHBINA U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIHOHATbHBIN HHTEIIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYyalldsM, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh, OLEHHUBAaTh COOTBETCTBHE
pe3yIBTATOB LESAM;

BJIaJIeTh HABBIKAMH ITO3HABATENLHON PE(IIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JIEHCTBUH M MBICIUTENHHBIX
MIPOIIECCOB, UX PE3YIIHTATOB M OCHOBAHUII;

WCTIOJIb30BaTh MPUEMBI pedIIeKCHHU ISl OIIEHKH CHTYalliH, BEIOOPa BEPHOTO PEIlleHHUS;

YMETbH OIIEHHWBATh PHCKH U CBOEBPEMEHHO MPUHUMATPH PEUICHUS 110 UX CHIKEHHUIO;

MIPUHUMATH MOTUBBI X apTYMEHTHI IPYTHX IIPHU aHAJIN3€ PE3YNIbTATOB JIEITEFHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKH M JIOCTOMHCTBA;

MIPUHUMATH MOTUBBI X @pTYMEHTHI IPYTHX NIPH aHAIN3€E PE3YNbTATOB ACATENbHOCTH;

MIPU3HABaTh CBOE MPABO W MPABO JPYTHUX HA OMINOKH.

B mporecce TOCTIKEHUS IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAaMMBbI 10 (pU3MKe Ul yPOBHS CPEIAHEro
obmiero o0Opa3oBaHUsl y OOyYarOUIMXCS COBEPIICHCTBYETCS AMOLMOHANBHBIM WHTEJIEKT, IPEANONaraiomuni
c(hOpMHPOBAHHOCTD:

CaMOCO3HaHMsI, BKJIIOYAIOIIEr0 CIIOCOOHOCTh ITOHUMATh CBOE 3MOLIMOHAIBHOE COCTOSHUE, BUIETh HAIIPaBJICHUS
Pa3BHUTHS COOCTBEHHOM SMOLIMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETyIUPOBaHUs, BKIIOYAIOMIETO CAMOKOHTPOIIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 33 CBOE IOBEICHHUE,
CIIOCOOHOCTh alallTUPOBAThCs K IMOLIMOHATIBHBIM U3MEHEHUSIM U NIPOSBIIITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKIIOYAIOIEH CTpPEMIIEHHE K JOCTMIKCHHIO LEIH U YCIEXY, ONTHMH3M,
MHULMATUBHOCTh, YMEHHUE JIEIICTBOBATh NCXOMS U3 CBOMX BO3MOXHOCT€H;

SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh ITOHMMAaTh 3MOLMOHAIBHOE COCTOSHUE IPYTUX, YUUTHIBATh €ro IpPHU
OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U COIEPEKUBAHHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOLIEHUS C APYTMMH JIOABMH, 3a00TUThHCH,
MPOSIBJIATH MHTEPEC U pa3peniatb KOH(QIUKTEI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJiacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM ypPOBHE [IOJDKHBI OTpaskaThb
c(OpPMUPOBAHHOCTh Y 00OYUaIOMINXCS YMEHHM:

JEeMOHCTPUPOBAaTh Ha NpUMeEpax Poiib U MecTO (U3MKKM B (OPMHPOBAHMHM COBPEMEHHOW HAyYHOM KapTHHBI
MUDA, B Pa3BUTUH COBPEMEHHOH TEXHUKU M TEXHOJIOTUH, B IPAKTUYECKON AESTEIbHOCTH JIIOJIEH;

YUUTBIBATh T'PAHMIBI MPUMEHEHUS! HW3YYEHHBIX (PU3MYECKUX MOeel: MaTepuasibHasi TOYKa, MHEpLUaIbHAS
cucreMa OTcuéra, abCOIIOTHO TBEPIOE TENO, WACAIBHBIM Ta3, MOJEIH CTPOCHUS Ia30B, KHUIKOCTEH U TBEPIBIX TeIl,
TOYEYHBIH 3JEKTPUIECKUH 3apsa] IIPH PelIeHHH (QU3NIECKUX 3a1ay;

pacno3HaBath (PU3MUECKUE SBICHUS (IIPOLIECCH) U OOBSACHITH X HAa OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-
KMHETUYECKOH TEOPHH CTPOEHHUS BEIECTBA U IEKTPOANHAMUKN: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JBIDKEHHE, CBOOOIHOE NajeHHe TeJ, ABWKEHHE IO OKPY)KHOCTH, HMHEpLUs, B3auMmoneictBue Tten, auddysus,
OpOYHOBCKOE JBIKEHHME, CTPOEHHE >KMAKOCTEH W TBEPABIX TeN, M3MEHeHHEe o0bEéMa Teln MpH HarpeBaHUU
(oxa>kaeHuM), TEIJIOBOE paBHOBECHE, UCIIAPEHNE, KOHICH CALHS], IIaBJICHNE, KPUCTAIIN3aLusl, KUTICHUE, BIaKHOCTD



BO3/yXa, MOBBILIEHNE AaBJICHNS ra3a MPU €ro HarpeBaHUU B 3aKPbITOM COCYE, CBA3b MEXAY IapaMeTpaMu COCTOSHUS
rasa B U30IpolecCcax, dJEKTPU3aLUs Tel, B3aUMOJEHCTBHE 3apsi/IOB;

OIUCHIBATh MEXaHUYECKOE JIBMIKEHHE, HCIIONB3Ysl (pU3MYeCKue BENUYMHBI: KOOpAWHATA, IyTh, MEepeMelIeHue,
CKOpOCTb, YCKOpEHHE, Macca TeNa, CWiIa, HUMITYyJbC Tela, KUHETHYecKas OSHEprus, MOTEHIMaJIbHas 3HEprus,
MexaHuueckass paboTa, MeXaHW4ecKash MOIIHOCTb, HpPU OINWCAHWU IMPABHIBHO TPAKTOBATh (H3MUECKHH CMBICT
WCTIOJIb3YEMBIX BEJTMYWH, UX OOO3HAYEHHS W €NUHHIBI, HAXOAUTH (OPMYJIBI, CBSI3BIBAIOIIME NAHHYIO (PHU3MYECKyrO
BEIMYUHY C APYTUMH BETUYUHAMU;

OIUCHIBATh M3yYCHHBIC TEMJIOBHIC CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, UCIONB3ys (HU3MUECKUE BEITUYHHBI:
JaBieHWEe Tas3a, TeMmIlepaTypa, CpenHss KHHETHYecKas DSHEeprusi XaoTHYeCKOro  JIBUXKEHHS  MOJIEKYII,
CpelHEeKBaJpaTHYHas CKOPOCTb MOJEKYJN, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs dHEprus, pabora rasza, kodhduupeHT
MOJIE3HOTO  JICHCTBUS TEIJIOBOIO JBWTATENs; IPH ONWCAHWM TPAaBHIBHO TPAaKTOBaTh (DU3UYECKHH CMBICT
WCTIOJIb3YEMBIX BEJTMYWH, UX OOO3HAYEHHS W €IUHHIBI, HAXOAUTH (OPMYJIBI, CBSI3BIBAIOIINE NAHHYIO (PHU3MYECKyrO
BEIMYNHY C APYTUMH BETUYUHAM;

OIMCHIBATh U3yYEHHBIE AIEKTPHUUECKHE CBOIICTBA BEIIECTBA U IJIEKTPUUYECKHE SBJICHUA (IIPOIECCHI), UCTIONb3Y S
(u3nvecKre BEWYMHBL: DIIEKTPUUECKHN 3apsil, AJIEKTPUUYECKOe TI0JIe, HAMPSHKEHHOCTh IMOJs, MOTEHIIUAN, pa3HOCTh
MOTEHIINAJIOB; NP ONMMCAHUH MPABHIILHO TPAKTOBATH (PU3MUYECKUN CMBICIT UCIIONB3YyEMBIX BEIMYMH, UX 0003HAUYCHMSI
W eMHHMIIBL, YKa3bIBaTh (HOPMYIIbI, CBS3bIBAIOLINE TAHHYIO (PH3MUECKYIO BEIMYMHY C IPYTUMH BEJTHUYMHAMHU;

aHaNM3NpOBaTh (U3UYECKHE TPOIECCHl M SBJICHUS, WCHONB3YS (U3NYECKUEe 3aKOHBI M TPUHIMIBL 3aKOH
BcemupHoro Tsrorenus, |, Il u I1l 3akorsr HeioToHa, 3aKOH COXpaHEHHSI MEXaHHMYECKOW SHEPTHH, 3aKOH COXPaHEeHUS
WMITYJIbCa, TPUHIUI CYMEPIO3UIINN CUJI, TIPUHIUII PAaBHOMPABUS HWHEPIHAJIBHBIX CHCTEM OTCUYETa, MOJEKYISIPHO-
KHMHETHYECKYI0 TEOPHIO CTPOEHHS BEUIECTBA, Tra30BBIE 3aKOHBI, CBSA3b CpPeTHEH KHHETHYECKOW SHEPTHH TETJIOBOTO
OBUKEHUS MOJIEKYN C aOCONIOTHOW TeMIIepaTypoi, TepBbIii 3aKOH TEPMOIWHAMHUKH, 3aKOH COXPAaHEHHs
JNEKTPUYECKOr0 3apsijia, 3akoH KylloHa, Tpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIpaXKeHHE U YCIOBHS (TPAHUIIBI, 00JIACTH ) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MTPHHIUIIBI JSHCTBHS MAIIUH, MPHUOOPOB U TEXHUYECKUX YCTPOUCTB; Pa3INUaTh YCIOBU S
nx 0e30IacHOr0 MCIIOIb30BAHUS B I0OBCEIHEBHOM JKU3HY;

BBINOJIHATH SKCIIEPUMEHTHI 110 MCCIIEA0BaHUIO (DU3MUECKUX SIBJICHUN U MPOLECCOB C UCIOJIB30BAaHUEM IIPSIMBIX
U KOCBEHHBIX H3MEpEHHH, Npu 3TOM (OPMYIHUpPOBaTH MpoOieMy/3aJady W THUIOTe3y Y4eOHOro HKCIIEpHUMEHTa,
cobupaTh yCTaHOBKY U3 IPEATIOKEHHOI0 000py10BaHNUs, IPOBOAUTE ONBIT U (POPMYJIUPOBATH BBIBOABI;

OCYLIECTBIIATh NPSAMbIE U KOCBEHHbIE M3MEpeHUs (U3NUECKUX BEIMYUH, IIPU 3TOM BBIOMPATh ONTHMAaJIbHBIHN
CII0CO0 M3MEPEHUsI U HCII0Ib30BATh U3BECTHBIC METOBI OLICHKU IIOIPELIHOCTEN U3MepEeHuil;

HCCIIEI0BAaTh 3aBUCUMOCTH MEXIY (HU3UYECKMMHU BEIMYMHAMU C HUCIONB30BAaHHEM IPSMBIX M3MEPEHUH, mpu
3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJAbTAThI IOJYyYEHHON 3aBUCUMOCTH (DM3MUECKUX BEIHMYUH B BHIIE
Tabau1 U rpa)uKoB, AENaTh BBIBOIBI IO Pe3yIbTaTaM UCCIIENOBAHNUS;

co0oAaTh mpaBmiia 0€30MacHOro TpyAa IMPU IMPOBEICHUU MCCIEAOBAHUN B PaMKax yuyeOHOIO 3KCIIEPUMEHTa,
y4eOHO-UCCIIEIOBATEIbCKOM M IPOEKTHOM JAEATEIbHOCTH C HCIOJIB30BAaHHMEM H3MEPHUTENIbHBIX YCTPOICTB H
71a60paTOpHOr0 000PYIOBAHUS;

pemiath pacu€rHble 3aJayd C SBHO 33JaHHOM (DU3MUECKOW MOAENBIO, HCIOJb3YysA (QU3MUECKHUE 3aKOHBI U
MIPUHLMIIBL, HA OCHOBE aHAJIU3a YCIIOBUSA 3a1a4i BIOMpATh (PU3MUECKYIO MOJENb, BBIACTATh (PU3NUECKIE BETUUYNHBI U
(dbopmyinel, HeOOXOAUMBIE I €€ PEIICHHs, IPOBOAUTH PAcUETHl M OLIEHUBATH PEaJbHOCTH IOJNyYEHHOI'O 3HAYEHHS
(hm3rUecKol BETHYNHBL,

pelmaTh Ka4eCTBEHHBIE 3a7Ja4l: BBICTPAaUBATh JOTHYECKH HEMPOTHBOPEUMBYIO LIEMTOYKY PACCYKICHHUM ¢ OMOpoi
Ha U3Y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UUECKUE SIBICHUS;

HCIOJIB30BaTh HpPH PeUIeHUH Y4eOHBIX 3aJady COBPEMEHHbIE WH(GOPMALMOHHBIC TEXHOJOTHMH [UIS IIOHMCKA,
CTPYKTYPHPOBAHHSI, UHTEPIPETALINH U MPEACTABICHUS YUeOHONW U HayYHO-NOMYJISIpHON MH(OpMayy, MOTyIeHHON U3
Pa3IMYHBIX HCTOYHUKOB, KDUTUYECKH aHAJIM3UPOBATH MIOIY4aeMyto HHPOPMALIHIO;

MPUBOAUTH MPHUMEPH! BKJaJa POCCUHCKUX U 3apyOeXHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAyKH, OOBSICHEHUE
MIPOLIECCOB OKPY’KAOIIEro MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIOJIB30BaTh TEOPETHUECKUE 3HAHUA 10 (PU3HKE B OBCEIHEBHOM JKU3HHU AJIs1 0OecrieyeHns: 0e301acHOCTH IpU
oOpamieHnn ¢ OpuOOpaMH M TEXHUUECKHMH YCTPOWCTBaMHM, AJSl COXPAaHEHMs 3J0POBbS M COONIOJEHHS HOPM
9KOJIOTUYECKOT0 TOBEJICHHS B OKPYXKAIOIIEN CPEE;

paboraTh B TIpymie C BHIIOJHEHHWEM Pa3IMYHBIX COLMAIBHBIX POJIEH, IJIaHUPOBAaTh paboTy TPYMIIbI,
palMOHAaJIbHO PACHPEACIATh OOSI3aHHOCTU M IUIAHHUPOBATH JIESITENbHOCTh B HECTAHAAPTHBIX CUTYalHsX, aeKBATHO
OLIEHMBATD BKJIAJ] KaXKI0T0 U3 YIaCTHUKOB IPYIIIBI B PEIICHHE pacCMaTPUBAEMON MPOOIEMBI.



K xonmy oOydenms B 11 kJiacce mpeaMeTHble pe3yabTaTbl Ha 0a30BOM ypPOBHE JIOJDKHBI  OTpaXkaTh
c(OPMUPOBAHHOCTD Y OOYUAIOMINXCST YMEHHMH:

JIEMOHCTPUPOBAaTh Ha MpUMeEpax poib U MecTo (U3MKKM B (OPMHPOBAHHUHM COBPEMEHHOW HAYYHOW KapTHHBI
MHUpa, B Pa3BUTHH COBPEMEHHOM TEXHWKH W TEXHOJIOTHH, B MPAKTUYECKOW NEATENBHOCTH JIIOACH, LENOCTHOCTh M
€IMHCTBO (PU3MUYECKON KapTHHBI MHPA;

YUUTHIBATh TPAHUIBI MPUMEHEHHUS U3YyYCHHBIX (DU3MYECKUX MOJACTCH: TOUCUHBIN SJIEKTPUYECKUH 3apsii, Tyd
CB€Ta, TOYCUHBIM HCTOYHUK CB€Ta, AACpHAad MOACIb aTOMad, HYKJIOHHasd MOACIb AaTOMHOI'O sAApa IpHU PCHICHUHN
(u3HUeCcKHX 3aaY;

pacrno3HaBaTh (pu3MUecKue SBJICHUS (IIPOIECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB JJICKTPOJMHAMHKU U
KBaHTOBOM (I)I/I3I/IKI/I: QJICKTpUYCCKasd MPOBOAMMOCTD, TCIIJIOBOC, CBETOBOC, XMMUUYCCKOE, MAarHuTHOC I[eﬁCTBPIﬂ TOKa,
B3aHMO}:[eI71€TBPI€ MAarauToB, 3JICKTPOMarnuTHasA HWHAYKIOUS, I[eﬁCTBPIC MAarauTHOro moJisi Ha IMPOBOAHUK C TOKOM H
JBIDKYLIMHACS 3apsil, QJIEKTPOMArHUTHBIE KOIEOaHHs M BOJIHBI, TPSIMOJIMHEHHOE pacipocTpaHEHNE CBETa, OTPaKeHNe,
npenoMieHue, uHTepdepeHius, audpakius U MoIIpU3alus CBeTa, JUCIEPCUs CBETa, (OTOIIEKTPUUCCKUN P HEKT
(boroaddexr), cBeroBOe namieHUE, BO3HUKHOBEHHME JIMHEWYATOrO CIEKTpPa aToMa BOAOPOJAA, €CTECTBEHHAs U
HUCKYCCTBCHHAA paJJMOAKTUBHOCTD,

ONMCBIBATL U3YYCHHBIC CBOMCTBA BCIIIECTBA (BJIGKTpI/I‘IeCKI/Ie, MAarauMTHBIC, ONTHUYCECKUEC, OJBJICKTPUUYCCKYIO
MPOBOAMMOCTG PA3IUYHBIX CpPENl) W 3JICKTPOMATHUTHBIC SIBICHUS (ITPOIECCHI), MCHONB3Ysl (U3NUYECKHE BEITUYHHBI:
JNEKTPUUECKUH 3apsill, CcHjia TOKa, SJEKTPUYECKOE HAaIPsDKEHHE, ODJIEKTPHUYECKOe COIMPOTHBIECHUE, pPa3HOCTh
MOTEHIINAJIOB, AJIEKTPOJBIKYINAs cuia, pabora TOKa, MHIYKIUS MarHWTHOTO NOis, cuia Awmrepa, cuia JlopeHna,
WHIYKTUBHOCTh KATYIIKH, OJHEPTHs JJEKTPUYECKOT0 M MAarHUTHOTO TIOJIeH, MepHoA M YacToTa KoyieOaHWil B
KolebaTeTlbHOM KOHTYpE, 3apsi/i M CHJjla TOKa B MPOIECCE FTapMOHUYECKUX 3JIEKTPOMArHUTHBIX KollebaHuil, oKycHoe
pacCToOAHNEC U ONTUYECKasd CUJia JIMH3bI, IIPU ONNHMCAHUHN IIPAaBUJIBHO TPAKTOBATbH (1)PI3I/I‘ICCKI/H71 CMBICJT UCIIOJIb3YEMBIX
BCIIMYUH, HUX 0003HaYeHUsT U CAWHUILIbI, YKa3bIBaTb q)OpMy.]'H)I, CBA3BIBAIOINE JAHHYIO q)HSquCKy}O BCIIMYUHY C
APpYruMu BEIIMUYMHAMU,

OMMCBIBATE H3YUCHHBIC KBAHTOBBLIC SABJICHUA W IIPOLCCCHI, HCIIOIb3Ys (1)I/I3I/IT-IGCKI/Ie BCIMYUHBI: CKOPOCTH
AJIEKTPOMATHUTHBIX BOJH, JUTMHA BOJHBI M 9YaCTOTA CBETA, JHEPTHSI U HMITYJIbC (DOTOHA, IEPUO]] TTONTypaciiaja, SHePTrHs
CBSI3U ATOMHBIX sifiep, NMPU ONHCAHWW TPABHILHO TPAKTOBATh (PM3MYECKUN CMBICT HCIOJB3YEMBIX BEIHYUH, WX
0003HAYEHMSI W EIWHUIIBI, YKa3bIBaTh (OPMYJbI, CBS3BIBAIONIME JAHHYIO (U3UYECKYIO BEIHYHHY C JPYTUMH
BEJIIMYMHAMH, BEIUYMCIISTH 3HAUEHHE (PU3UICCKON BETHUUHBL;

aHAITM3UPOBATh (PU3MUYECKUE MPOIECCHl U SBJICHUS, MCIOIb3Ysl (PU3MUECKHE 3aKOHBI W TMPHUHIUIBL: 3aKkoH OMa,
3aKOHBI MOCIIEAOBATEIBHOTO M TAPAIUICFHOIO COCJWHEHHS TPOBOJHUKOB, 3akoH Jhxoyns—JIeHnma, 3akoH
AJIEKTPOMATrHUTHOW MHIYKIUH, 3aKOH TPSIMOJIHHEHHOTO PaclpOCTPaHEHHS CBETa, 3aKOHBI OTPa)KCHUSI CBETA, 3aKOHEI
MIpEeNIOMJICHHsI CBETa, ypaBHeHWE ODWHITeHHa it GoTrodddexTa, 3aKOH COXpaHEHHUS SHEPTHH, 3aKOH COXPaHEHHS
HUMITYJIbCa, 3aKOH COXPaHEHUs DIIEKTPHUUECKOr0 3apsijia, 3aKOH COXPAHEHUSI MacCOBOTO YHUCIIA, MOCTYIaThl bopa, 3akoH
PaJMOAKTUBHOTO paciajia, Mpy 3TOM Pa3iniaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €r0 MATEMATHUECKOE BhIPAXKEHUE
1 ycioBus (TpaHHIbl, 001aCcTH) TPUMEHUMOCTH;

OIPE/ICIISITh HATPABJICHHE BEKTOPa WHAYKIIMA MAarHUTHOTO TMOJISI TPOBOJHUKA C TOKOM, CHJIBI AMIIEpa M CHJIBI
Jlopenna;

CTPOUTH U OMUCHIBATH U300pAKEHHE, CO3/[aBAEMOE IIIOCKUM 3ePKAJIOM, TOHKOMW JIMH30M;

BBITIOJTHATH SKCIICPUMEHTHI M0 MCCIEI0BAHUIO (PU3UUCCKUX SIBJICHHI M TPOIIECCOB C MCIOIB30BAHHUEM MPSMbBIX
U KOCBEHHBIX H3MEpEHHWil: mpu >ToM (HOpMYIHpPOBaTh MPOOIIEeMy/3a1ady M THUIOTE3y yYeOHOro OIKCIIEPUMEHTA,
cOOHMpaTh YCTAHOBKY U3 MPEITIOKEHHOI0 000py10BaHUS, TPOBOAUTE OMBIT H ()OPMYIUPOBATH BHIBOJIBI,

OCYIIECTRIIATh TPSAMbIE U KOCBECHHBIC U3MEpPEHUs (U3UUCCKUX BEITMYUH, IPU 3TOM BBIOUPATH ONTUMAITBHBIH
CIOCO0 U3MEPEHHUSI U UCTIONIh30BATH U3BECTHBIC METO/IBI OIICHKH TIOrPEITHOCTEH H3MEpEeHU;

HCCIIEIOBATh 3aBHCUMOCTH (DM3MUYCCKUX BEIUYMH C HCIONB30BAHHEM MPSIMbIX HW3MEPCHUN: MpPU STOM
KOHCTPYHMPOBATh YCTAHOBKY, (DUKCHUPOBATH pPE3yJbTATHI TOJYYCHHOW 3aBUCHMOCTH (PU3MYECKUX BEIUYMH B BHJE
TaOMuIl ¥ rpaMKOB, JCNATh BHIBOJBI IO PE3y/IbTaTaM UCCIICOBAHUS;

COOJTIOIaTh TipaBHMIia 0E30MaCHOro TPy/Aa MPH MPOBEACHUU HCCICIOBAHUA B paMKax ydeOHOrO DKCIEPUMEHTA,
yueOHO-UCCIIEIOBATEILCKOM | TMPOSKTHOM JEATETHHOCTH C HCIONBb30BAaHHEM HW3MEPUTEIBHBIX YCTPOHCTB H
71a00paTOPHOr0 00OPYIOBAHUS;

pemath pacu€THbIC 3aJaydl C SBHO 3aJaHHOM (DU3MYECKOW MOJENBIO, HCIOJB3YsA (PHU3MUECKHE 3aKOHBI U
MPUHITUITBL, HA OCHOBE aHAJIU3a YCIIOBHS 3312491 BHIOUPATH (DU3UYECKYIO MOJICITb, BBIIEIATh (DU3MUECKUE BETHYMHBI 1
(dopmyiel, HEOOXOAUMBIE JUIA €€ PElIeHHs, IPOBOAUTH PACUETHl M OLIEHMBATH PEajbHOCTH IONyYEHHOI'O 3HAYCHHS
(u3NUecKol BETUUNHBL;

pelaTh KaueCTBEHHBIE 331a4H: BHICTPAUBATh JIOTHYECKH HEMPOTHBOPEUMBYIO LIETTOYKY PACCyX ACHHH C ONOPOi
Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS;



HCTIONB30BATh TPH PEIICHHU YUYeOHBIX 3a7ad COBPEMEHHBbIC HWH(MOPMAIMOHHBIE TEXHOIOTHH JUIS TIOMCKA,
CTPYKTYPHPOBAHUS, HHTEPIPETAIIMH U TPESACTABICHUSA YUeOHOW W HAYYHO-TIONMYJISIPHON HH(DOpMAIIHMH, TOTyYECHHOR U3
Pa3IMYHBIX KCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOAYIaeMyI0 HHPOPMAITHIO;

OOBSCHSTH TPUHIMMIBI JCHCTBHUS MAIIWH, MPUOOPOB M TEXHMUYECKUX YCTPOMCTB, pas3avyaTh YCIOBHS WX
0€30MacHOro MCIOAB30BAHMUS B TOBCEIHEBHOMN JKU3HHU;

MPHUBOJUTH NMPUMEPHI BKIAJA POCCHUICKUX M 3apyOEKHBIX yUEHBIX-(HU3UKOB B pa3BUTHE HAYKH, B OOBICHEHHE
IIPOLIECCOB OKPYKAIOLLErO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCIIOJIB30BAaTh TCOPECTUUCCKUEC 3HAHUS 10 (1)I/I3I/IKG B HOBCCI[HCBHOﬁ JKU3HU IJI1 O6GCHC‘ICHI/IH 6e3OHaCHOCTI/I nmpu
oOpamieHnn ¢ TpUOOpaMU U TEXHUUYECKUMHU YCTPOMCTBAMH, JISi COXPAaHEHHs 3JI0POBbS W COONIOJIEHHS] HOPM
9KOJIOTHUECKOTO TIOBEICHUS B OKPY’KaIOILeH cpere;

paboraTh B TpyImIe C BBHINOJTHEHUEM pa3IMYHBIX COLMANBHBIX POJICH, IJIaHUPOBAaTh paboTy TPYIIIHI,
paIMoHaIBHO PACTIPECATh 00S3aHHOCTH U IIAHUPOBATD AEATEABHOCTh B HECTAHIAPTHBIX

CUTyallMsiX, aJIEKBATHO OLICHUBATh BKJIAJ KAKIOIO M3 YYACTHHKOB TPYIINbI B PEIICHUE PACCMATPUBAEMOMN
pobiiemMm



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ||HaumeHoBaHue ’KOJH/I‘-IGCTBO 4acoB OnexrponHsie (H(POBEIE)
TI/TI |[pa3/IeJIOB B TeM Beero|[Konrposnsusie|[Ipaknueckue 00pa3zoBaTeNIbHBIE PECYPCHI
IIpOrpaMMBbl paboTHI paboThI
‘Pa?.lle.]'l 1. PU3UKA U METOAbI HAYYHOI'O TIO3HAHUA ‘
1.1 ||[®Pusuka u MeTOMBI 2 bubmumoreka LIOK https://m.edsoo.ru/7f41bf72
HAy4YHOTO MO3HAHMS
‘HTOFO 10 paszeny HZ H ‘
‘Pa311e.11 2. MEXAHUKA ‘
‘2.1 HKI/IHeMaTI/IKa HS H ” HBI/I6HI/IOTeKa IHOK https://m.edsoo.ru/7f41bf72‘
‘2.2 H)IHHaMHKa H? H ” HBI/I6HI/IOTeKa LHOK https://m.edsoo.ru/7f41bf72‘
2.3 ||3akoHbI coxpaHeHus B 6 1 1 Bubmorexa LIOK https://m.edsoo.ru/7f41bf72
MEXaHUKE
‘I/ITOI‘O 10 pasieny H18 H ‘

‘Paszle.n 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IMHAMHUKA

3.1 ||OcHoBBI MONEKysipHO-  ||9 1 bubmunorexa ITOK https://m.edsoo.ru/7f41bf72
KHHETUYECKOU TEeOpUHr
‘3.2 HOCHOBH TEPMOTUHAMHUKH HlO Hl || HBI/I6HI/IOTeKa IIOK https://m.edsoo.ru/7f4lbf72‘
3.3 ||Arperatubie coctosHust  ||5 bubmumoreka [IOK https://m.edsoo.ru/7f41bf72
BemecTBa. Pa3oBele
TIepEX OIbI
‘I/ITOI‘O T10 pa3aeny H24 “ ‘
IPaszien 4. JJIEKTPOJAMHAMMKA |
‘4_1 HSHeKTpOCTaTI/IKa HlO “ ||1 “BH6J1H0TeKa LHOK https://m.edsoo.ru/7f4lbf72‘
4.2 ||[TocTosHHBII 12 1 bubmuorexa ITOK https://m.edsoo.ru/7f41bf72
3NIeKTprUYecKuit Tok. Toku
B Pa3lIMUYHBIX CpeIax
‘I/ITOFO o paszeny H22 “ ‘
‘PesepBﬁoe BpeMs HZ “ ” “ ‘
OBHIEE KOJIMYECTBO 68 3 3
UACOB I10 ITPOT'PAMME
11 KJIACC
No |[HammeHnoBaHue IKoaneCTBo 4acoB DOnekTpoHHbIE (ITU(GPOBHIE)
TI/TI |[pa3/IeJIOB U TeM Beero|[KonTponbhsie|[IpakTuueckue 00pa3oBaTeNbHbIE PECYPChI
HpOrpaMMbl pPaboTHI paboTHI
‘PaSIle.]I 1. QJIEKTPOAUHAMUKA
1.1 ||MaruuTHOE TIOITE. 11 1 3 bubmuroreka [{OK https://m.edsoo.ru/7f41c97c
DIIeKTpOMarHuTHas
WHYKIUS
‘I/ITOFO 0 pa3aeny Hll H ‘
[Pasnen 2. KOJJEBAHUSI M BOJIHbI |
‘2.1 HMexaHquCKHe " HQ H Hl HBI/I6J'II/IOT€K3. LIOK https://m.edsoo.ru/7f41c97c ‘
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Ne |[HammenoBaHue KosmuecTBo yacos OnexrpoHHsie (TU(POBLIE)
11/11 ||pa3iesioB U TEM Beero|[Kontponsmsre|[Tpaxriueckue 00pa3oBaTelIbHbIC PECYPChI
HpOTPaMMBI paboThI paboTHI
3IIEKTPOMATHUTHEIE
KoJICOaHUS
2.2 |MexaHn4eckue u 5 1 bubmuorexa [TOK https://m.edsoo.ru/7f41c97c
QJICKTPOMAaruamMTHLIC
BOJIHBI
2.3 ]|OnTuka 10 | 3 |[Br6norexa LIOK https://m.edsoo.ru/7f41c97c |
‘HTOFO 0 paszeny H24 H ‘
[Pazzen 3. OCHOBBI CIIELIMAJIbHOI TEOPUM OTHOCUTEJLHOCTHU |
3.1 ||OcuoBbI cienuansHol (|4 1 Bu6nuoreka [TOK https://m.edsoo.ru/7f41c97¢c
TEOpUH
OTHOCHUTCIBHOCTHU
‘HTOFO o pazzeny H4 H ‘
[Pasnen 4. KBAHTOBASI ®U3UKA |
4.1 ||DnemeHTHI KBAaHTOBOW |6 bubnumoreka LIOK https://m.edsoo.ru/7f41c97c
OIITUKHN
14.2 ||Crpoenne atoma la | | ||Br6morexa LIOK https://m.edsoo.ru/7f41c97c |
14.3 ||ATomnoe spo 5 I |[Br6miorexa LTOK https://m.edsoo.ru/7f41c97c |
‘I/ITOI‘O 10 paszieny H15 H ‘
‘Pasﬂe.ﬂ 5. 9JIEMEHTBI ACTPOHOMMUWU U ACTPODOU3UKU ‘
5.1 ||9nemenTs acTpoHOMEH|| 7 1 bubmmoreka [TOK https://m.edsoo.ru/7f41c97c
1 acTpopu3uKu
‘I/ITOI‘O 0 pasaeny H? H ‘
IPasaen 6. OBOBIIAIOIIEE IOBTOPEHUE |
6.1 ||O606maromice 4 bubmumorexa LIOK https://m.edsoo.ru/7f41c97c
HOBTOPEHHE
‘I/ITOFO 0 pazneny H4 H ‘
‘PCSCpBHOC BpeMs H3 H “ “ ‘
OBIIEE KOJIMYECTBO ||68 4 7

YACOB I10 [IPOI'PAMME
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

1. ®usuka: 10-i kiacc: 6a30BbIi ypoBeHb: yueOnuk Msikumies ['.51., Byxosues b.b., Cotckwuii H.H.

nox peaakuueit [lappentoesoit HA. , ®T'OC

2. ®usuka: 10-if kiacc: 6a30BbIN ypoBeHb: yueOHUK Msikumies ['.41., bByxosues b.b., Hapyrun B.
H., non penakuueit [lappentoeBoit H.A., ®I'OC

3. KUMg1 EI'D, Tunossie sK3aMeHallMOHHbIE BapUaHThI 0 ¢u3uke noj penakuuein M.IO.
JlemuioBoi

METOANYECKHUE MATEPHAJIBI 1JIAA YUYUTEJIA

1.Ypoku ¢pusukn ¢ mpuMeHeHneM nH(GOPMAITMOHHBIX TEXHOJIOTHi. MockBa, n3naTenbeTBo «I mobyce»,2019
2. Metouyeckuil cipaBoyHUK yuutens pusuku. M. 2003

3.Hecranmaptusie ypoku ¢puszuku. Coct. C.B. bopopora. Bonrorpan, 2021

4.0pexos B.IL., Ycosa A.B. Meroauka npenoaasanust pusuku. M. 2020

5. Kem6poBckuii-IlogroroButenpHpie 3a1auu K oiduMmnuanaMm 1o ¢usuke 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET

1.https://m.edsoo.ru/ff0d1784
2.https://fipi.ru

3. www.vpr.statgrad.org.

OIrBHY «HCTUTYT cTpaTernn passutus obpasoBaHns»


https://www.eduspb.com/public/books/teacher/phys57.djvu
https://www.eduspb.com/public/books/teacher/bobrova_s.v._-_fizika_7-10_klassy._nestandartnye_uroki_20031_mbdjvu.djvu
https://www.eduspb.com/public/books/teacher/orexova_v.p._usova_a.v._metodika_prepodavaniya_fiziki_8-10_moskva.prosveshchenie_1980ru1s.djvu
https://www.eduspb.com/public/books/teacher/kembrovskiy-podgotovitelnye_zadachi_k_olimpiadam_po_fizike_1984.djvu
https://m.edsoo.ru/ff0d1784

