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HHOACHUTEJBbHASA 3AIINCKA
OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA)»

du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BRICTYIIAsl B KAYeCTBE YIEOHOTO
IpeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIJ B CUCTEMY 3HaHUH 00 OKpY’XKarolleM MUpe.
HIkonbHbI Kypc (U3HKH — CHCTEMOOOPA3yIOUIMA Uil E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHomuei. Mcnoab3oBaHWE W aKTUBHOE
pUMeHeHHe (PU3NUECKUX 3HAHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPA3HbIX TEXHOIOT UM
B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMH CBOMCTBaMHM U Ipyrux. M3yuenue pu3uku BHOCUT OCHOBHOM BKJIaJ B (pOPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa o0ydarommuxcs, B (pOpMHUpPOBaHHE YMEHUH NPHUMEHSTH
HaY4HbII METO/| TO3HAHUSI ITPH BHINIOJHEHUH UMHU Y4eOHBIX MCCIIEJOBAHUM.

B ocHOBY Kypca Gu3UKH 17151 ypOBHS CPEIHETO 00IIero 00pa3oBaHus MOJIOKEH PsIT UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEHM KypC SIBIISIETCS JIOTUYECKH 3aBEPILIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuai Kypca pusuku o0beIUHEH BOKPYT
¢usnueckux Teopwil. Bexymmm B Kypce sBisiercs (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanojaraeT UCIoib30BaHUE TYMaHUTAPHOTO
noTeHIuana (pU3NYecKoi HayKH, OCMBICIICHHUE CBSI3U pa3BUTHUS (PU3MKH ¢ pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTMUECKUMHU MTPOOIIEMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3uku npeamnosiaraeT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHM U 3aKOHOB.

Hoes skonocusayuu peamusyercss IMOCPEACTBOM BBEJICHMS HIIEMEHTOB COJEpKaHMUS,
MOCBSIIEHHBIX IKOJIOTHYECKUM TMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyxAeHus poOaeM palioHaIbHOIO MPUPOI0IOIb30BAHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

CrepKHEBBIMH JIEMEHTaMU Kypca (U3UMKU CpelHEeil MIKOJbl SBIAIOTCS (pusnueckue
Teopun (popmMupoBaHHE MPEJICTABICHUN O CTPYKType MOCTPOEHHS (PU3NUECKON TEOpUHU, POJIU
(GyHIaMEHTAIbHBIX 3aKOHOB M MPHUHLMUIIOB B COBPEMEHHBIX HPEACTABICHUSAX O NPUPOAE,
rpaHuLiaX IPUMEHUMOCTH TEOPH, U ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUM U MIPOLIECCOB).

CucTteMHO-IeTeNbHOCTHBIN MOJAX0J B Kypce (DM3UKU pean3yeTcs MpeXk/ie BCEro 3a CUéT
OpraHu3allui 3KCIEPUMEHTAIbHON JesTenbHOCTH oOyvarommxcs. st 6a30Boro ypoBHSI Kypca
(U3UKK — 3TO HCIIOJIB30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB M
naboparopubix padot. Ilpu 3TOM obecrneunBaeTcs OBJAJCHHE OOYYAOIIMMUCS YMEHUSIMH
IPOBO/IUTh KOCBEHHBIE H3MEPEHMs, HCCIEJOBAaHUS 3aBUCHUMOCTEH (U3UUECKHX BEIUYUH U
MOCTAHOBKY OIIBITOB I10 MPOBEPKE MPEITI0KEHHBIX THIIOTE3.

bonbiioe BHUMaHue yAEIAeTCs PEIICHNI0 PACUETHBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUTSL PAaCYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JaHHOM (PU3MUECKON MOJENBIO,
MO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3fielia Kypca,
TaK W HMHTETpUPYd 3HAaHUA U3 pa3HbIX pas3fenoB. Jlyis KayecTBEHHBIX 3a/ad MPHOPUTETOM
ABIISIOTCSL 33aJaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyromue BhIOOpa (DU3WYECKONW MOJENTW Ui CUTYyallMH MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBaHusmMu PI'OC COO K maTepuanbHO-TEXHHUUECKOMY
o0ecrieyeHnIo yueOHOro mporecca 6a30Bblii ypOBEHb Kypca (PU3UKH B CPEAHEH IIKOJIEe N3ydaeTcs
B YCIOBHUSIX NpEAMETHOro KaOuHera (usuku. B kabuHeTe (Qu3MKM HMeeTcss HeoO0XOoaumoe
nabopaTopHoe 00OpyIOBaHME JJsl BBIIOJIHEHUS YKa3aHHBIX B IpPOrpaMMe YYCHHMUYECKUX



MPAKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000PYIOBaHUE.

HEJIM U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMU LIETSIMHU U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBJISIOTCA:

— (opMHUpOBaHHE WHTEpEca M CTPEeMJICHHsS OOYJaloImUXcs K HAYYHOMY H3YYECHHUIO
IPUPOBI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE TNPEACTABICHUH O HAYYHOM METOJI€ TMO3HaHUS u (HOPMHUPOBAHHE
UCCIIE/I0BATEIBCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHUSIM;

— (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa H3Yy-UYeHHs OCHOB
CTPOEHUS MaTepUU U PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (opMHUpOBaHHE YMEHHMH OOBACHATH SBJICHUS C MCIOJIb30BAaHHEM (PH3HMUECKUX
3HAHUI U Hay4HBIX J0Ka3aTeJIbCTB;

— (¢opMHUpOBaHHE TMPEACTABICHUA O pond (U3MKH 11 Pa3BUTUS  APYTHX
€CTECTBEHHbIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne 3TUX IeNiel oOecreYnBaeTcsl peleHHeM CIeAYIOMUX 3a7ad B IPOIecce
u3ydeHus Kypca GU3MKU Ha YpPOBHE CpeHero o0uiero o0pa3oBaHus:

— npuoOpeTeHre CHCTeMBbl 3HaHW 00 oOmMX (QHU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUsX, BKIIOYAs MEXAaHUKY, MOJIEKYJSPHYIO (QHU3UKY, 3JIEKTPOAUHAMUKY,
KBAaHTOBYIO (PM3UKY M 3JIEMEHTHI aCTPOPHU3NKH;

— (opMHUpOBaHHE YMEHHH NIPUMEHATh TEOPETUYECKHUE 3HAHUSA s OOBSCHEHMS
(Gu3nUecKuX SBICHUN B MPUPOJE U ISl IPUHSITUS MPAKTHUYECKUX PEUICHUN B IMOBCETHEBHOMN
KHU3HH,

— OCBOCHHE CIIOCOOOB pEIICHHs PA3JIMYHBIX 33/a4 C SIBHO 3aJaHHOW (pu3mueckon
MOJIENIBIO, 3aJay, HOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JlaHhe (PU3HMUECKOW MOJENH,
aJICKBaTHOW YCJIOBHUAM 33/1a4U;

— NOHUMaHHe (PU3NYECKUX OCHOB M NMPHHLUIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

— OBJIQ/ICHUE METOJAaMH  CAMOCTOSITENIbHOIO  IUIAHUPOBAHUS M NPOBEICHUS
(GU3NUECKUX OKCIEPUMEHTOB, aHAIM3a W HMHTEPIPETalud HWHPOPMAIUHU, OIpEACICHUS
JIOCTOBEPHOCTH MOJY4EHHOTO pe3ysbTara;

— CO3/laHMe YCJIOBUH [UIS Ppa3BUTUS YMEHHH TPOEKTHO-HMCCIIE0BATEILCKOM,
TBOPYECKOH JI€ATETbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YHEBHOM IIVIAHE

B cootBetctBun ¢ ®I'OC COO ¢uznka sBasieTcst 00s13aTeNIbHBIM ITPEIMETOM Ha YPOBHE
cpenHero o01ero oopasoBanus. [laHHas mporpaMma peaycMaTpuBaeT U3ydeHue (PU3UKU Ha
6a30BoM ypoBHE B 00bEMe 136 4 3a 1Ba roga o0ydenus o 2 u B Hegento B 10 u 11 knmaccax.

COLEPKAHUE YYEBHOI'O IIPEJMETA «®U3UKA» (0a30Bblii ypoBeHb)
10 xknace
PA3IEJ 1. DPU3UKA U METO/Jbl HAYUHOI'O IIO3HAHUA
®usnka — Hayka o npupone. Hayunelie MeToabl MO3HaHUS OKpyXaromero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue ¢puanyeckux sBiIeHUN U nporeccoB. Hayunsie runoressl. Ousndeckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.
Ponp u mecto ¢usuku B (popMHpOBAaHMM COBPEMEHHOM HAy4YHOM KapTHHBI MHpa, B
[IPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.
Hemoncmpayuu
1. Ananorossle U UG POBBIE U3MEPUTENILHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKH.



PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexannueckoe aBHkeHHE. OTHOCHUTENBHOCTh MEXAHHUYECKOro ABMKeHud. Cucrema
otcuéra. Tpaekropus.

[lepemerienue, CcKOpocTh (CpeiHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U YCKOPEHHE
MaTepuaibHOM TOUYKH, MX IPOEKLUMU HA OCH CUCTEMbl KoopauHAT. CloKeHUE NEepeMElICHUN U
CJI0KEHHUE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBMXKEHHE. |'paduKu 3aBUCUMOCTHU
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHOM TOYKU OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOAHOrO NaieHusl.

KpuBonunerinoe naBukeHue. J[BUKEHHE MaTEpUATIBHOM TOUYKM 110 OKPYXKHOCTHU C
MIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JUHENHas cKopocTh. [lepuon n yacrora
oOpaiueHus. LleHTpocTpeMuTENIbHOE YCKOPEHHUE.

Texnuueckue ycmpoucmea U NPAKMUYecKoe npumMeHeHue:CIuJIOMETp, JBHUKECHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE IIEpEJadH.

Hemoncmpayuu

Mopeinb cucTeMsl OTCUETA, UILTFOCTPALMS KHHEMATHUECKUX XapAKTEPUCTUK JBUKEHUS.

[Ipeobpa3oBanue ABUKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpoIIeHHOT0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaeHMUSL.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1ab6opamopHvie pabomul

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHOU CKOPOCTH.

HccnepoBanne  COOTHOIIEHMS ~ MEXAY  IyTSIMH, [IPOWIEHHBIMH  TEJIOM 34
MOCJIE/IOBATEIbHbIE PAaBHbIE IPOMEXKYTKM BpPEMEHM IPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3ydenne nBuKEHMs IIApUKa B BI3KON KHUJIKOCTH.

N3ydenue nBuxkeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHocuTensHOCTH ['anunes. [lepslii 3akoH HeroToHa. IHEprinanbHbIe CHCTEMBI
OTCUY€Ta.

Macca tena. Cwumia. [lpunnun cynepnosuniuu cui. Bropoit 3akon HerooToHa st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HbproTOHA 1171 MarepraibHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, ckoibxkeHusl, kaueHus). Cuiia tpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTUBIEHUS

IIpU JIBUKEHHUM TeNa B KUAKOCTU WM rase.

[TocTynaTensHOE U BpaIlaTeIbHOE JABMKEHHE a0COIIOTHO TBEPJIOTO TEaA.

MOMEHT CHIIBI OTHOCHTENIBHO OCH BpamieHus. llnedo cuimbl. YcnoBusi paBHOBeCHS
TBEPAOTO TeJA.

TexHuuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHMe NHEPLMH.

CpaBHeHME Macc B3aUMOICUCTBYIOIIMX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOABEME U NAJACHUU.



CpaBHEeHHE CHUII TPEHUS TTOKOS, KAUE€HUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPIOTo Teyia. Buabsl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOUIUX B MPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mmexanuke

Nmmnynbsc maTepralibHOM TOUKH (Tela), CUCTEMbI MaTepUATbHBIX TOYEK. IMITyJIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIIHOCTE CHITBI.

Kunernyeckas sHeprusi MarepraibHoil Touku. Teopema 00 M3MEHEHUU KHUHETHYECKON
SHEPTUH.

[NorenunanpHas sHeprus. [loTeHanbHas sHeprus yrnpyro Ae(poOpMUPOBAHHOM MPYKUHBIL.
[ToTennmanbHas YHEPTUs TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHunanpHble U HEMOTEHIHMANbHBIE CUIBL. CBSI3b PabOTHI HEMOTEHIMANBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTHUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpoHCTBA M IIPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONED, NMPYKUHHBIA
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHNIMATBLHON YHEPTHH B KHHETUUYECKYIO 1 0OpaTHO.

Vuenuueckuii s3xcnepumenm, 1abopamopmvie pabomul

N3ydyenne abCONOTHO HEYHNPYroro yaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanme cBsi3u pabOTHl CHIIBI ¢ MU3MEHEHHEM MEXaHMUYECKOH JHEepruu Tena Ha
MIpUMEpPE PACTSHKEHUS PE3MHOBOTO JKT'yTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE [TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPHH U UX OTIBITHOE 0OOCHOBAHHUE.
bpoynosckoe apwxkenue. Judysus. Xapakrep ABHKEHHS U B3aUMOAECHCTBHS YaCTHUI] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TNl M 00BICHEHNE CBONCTB BEILIECTBA HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosekyil. KonmnuectBo Bemectsa. [loctosnnas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KUHETHUECKON TEOpPHUH
ujeanpHOro rasa. AOCONIOTHas TeMmIeparypa Kak Mepa CpeaHeld KHHETHYECKOH SHepruu
TEIUIOBOTO JIBMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. I'a30Bble 3aK0HBI. Y paBHEHNE
MenneneeBa—Kianeitpona. 3akon /laneroHa. M3ompoieccsl B UI€ATBHOM Tra3e ¢ MOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe MpencTaBieHUE M30IMPOLECCOB: HM30TEPMA, H30X0pa,
nzo0apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. TepMOMETp, 0apoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOLIME JAUCKPETHOE CTPOCHHME BElIeCTBa, Qororpadguu MoneKyn
OPraHUYECKUX COCTUHEHUH.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHSI.

Mogpens onsira IllTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTIOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAa.



OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHNE COCTOSHUS UACAIBHOTO ra3za, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

Omnpenenenre Macchbl BO3JyXa B KJIAaCCHOW KOMHATe€ Ha OCHOBE H3MEpeHHil 00BnEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPhl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMEeTPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocno6vt mepmoounamuxu

TepmoauHaMuueckas cucTeMa. BHYTpEHHSSA HHEPrus TEPMOAVMHAMUYECKON CUCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TemaoTel U padota. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJCAIBHOIO ra3a. Busl Tenonepenayu: TEIUIONPOBOIHOCTb, KOHBEKIMS, U3IIy4CHHE. Y IeTIbHAas
TEIUIOEMKOCTBD BelecTBa. Kom4yecTBo TEIIOTHI IPU TEIUIONEPEIaye.

[Tonatue 06 ammabatHom mporecce. IlepBwiii 3akoH TepMonuHamuku. llpumenenue
NEPBOro 3aKOHA TEPMOJMHAMUKHU K H3ompoueccaM. I'paduyeckas natepnperanus padoThl rasa.

Bropoii 3akon TepmoaunamMuku. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TennoBele MamuHbl. [IpuHIMITEL 1eHCTBUS TEIUIOBBIX MalluH. [IpeoOpazoBaHust 3HEprum
B TEIUIOBBIX MammHax. KoaddumuenT moneznoro neiictBus TemnoBoil mamunsl. Lukn Kapao u
ero ko3¢ (UIMEHT NOJE3HOT0 IeHCTBHSL. DKOIOTHYEeCKHE POOIeMbl TEIIOIHEPT€THKY.

TexHudeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: [BUraTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEHM SHEpruu Teia IpU COBEPUICHWH paboThl: BBUIET NMPOOKU M3
OYTBUIKH TI0J] AEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(hrpa B JIATYHHOU TPYOKE MyTEM TpEeHUS
(BUICOIEMOHCTpPALIHS ).

W3meHneHne BHyTpeHHEH 3Hepruu (TemnepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOPaHusl, p€aKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. azoevie nepexoonvt

[TapooOpa3zoBanue u KoHAeHcauusa. Vcmapenune wu kumneHwe. AOCONIOTHAs U
OTHOCHUTEJIbHAS BIIAXXHOCTH BO31ayxa. HackieHHbIN Tap. Y aenpHast TerioTa mapooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT AaBJICHUS.

Tépnoe Teno. Kpucrammmaeckue u amopdubie Tena. AHH30TPOIUS CBOWCTB KPUCTAILIIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u kKpucramumszanus. Y IeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

VYpaBHeHHE TEMI0BOTrO OanaHca.

TexHudeckue ycTpoWCTBa W MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUHN MOJIYYEHHS] COBPEMEHHBIX MaTEpUaIOB, B TOM YKCIIE HAHOMATEPHAJIOB,
Y HAaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habmroienne HarpeBaHus M IUIABJICHHS KPUCTANTMYECKOTO BEIECTBA.

JleMOHCTpanust KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue OTHOCUTETHHON BIAXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoanHaMmnka

Tema 1. Inexkmpocmamuxa

DnekTpu3zanusi Tel. OJeKTpuueckuil 3apsa. [IBa Buaa SIEKTPUYECKUX 3apsioB.
[IpoBOTHUKY, TUATIEKTPUKH H ITOJTYIIPOBOJTHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsiia.



B3aumopeiictBue 3apsnoB. 3akoH KynoHa. TouedHbll  AJIEKTpUYECKHH  3apsii.
Onektpuueckoe mone. Hanpsok€HHocTh anexkrpuueckoro mnoss. [IpuHmuMn cynepno3unuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPs)KEHHOCTHU IEKTPUYECKOTO MOJIA.

PaGora cun oanexrpocratuueckoro mois. Ilorenuman. Pa3HOCTh MOTEHIMATIOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnekrpoémkocTh. KoHzmeHcarop. DNeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuueckue ycTpocTBa M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHHE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAIbHBIN
arnmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

Y CTpoiCcTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIl.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I1OJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

JIMBIIEKTPUKHU B DJIEKTPOCTaTUYECKOM I10JIE.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcAaTopa OT IUIOIIAAu IUJIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunsvix cpeoax

DNEeKTpUYECKHU TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOr0o ToKa. VICTOUHMKHU TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenune. 3akon Oma aiig yyacTka Henu.

DnexTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe CONPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapamIeIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota >nexktpuueckoro Toka. 3akon Jlxoyns—JIenna. MoImHOCTb 3IEKTPUYECKOTO TOKa.

DNEeKTPOABUKYIAS CUJla U BHYTPEHHEE COMPOTUBIIEHNE UCTOUYHUKA TOKa. 3akoH OMa 111
MOJIHOM (3aMKHYTOM) ayiekTpudeckoit nenu. KopoTkoe 3aMpikaHue.

DONEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METaJIJIOB OT TeMIieparypbl. CBepXIpOBOIUMOCTb.

DneKTpuyYecKuil TOK B Bakyyme. CBOMCTBA AEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHUKOBbBIE TPHOOPHI.

DnexTpuuecKuid TOK B pacTBOpax U pacijiaBax 3JEKTPOJMTOB. JIEKTPOJIUTHYECKAsS
JUccoIanus. DIEKTPOIIN3.

OnexTpuueckuil TOK B razax. CaMOCTOSTENIbHBIN U HECAMOCTOATEIbHBIN pa3psl. MonHus.
[1na3ma.

TexHuueckue ycTpoiicTBa M MPaKTUUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJILTMETP, peocTar,
UCTOYHUKMA TOKa, DOJEKTPOHArpeBaTeNbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
TEPMOMETP  CONPOTUBIIEHUS, BAKyyMHBIH  JAMOA, TEPMUCTOPHl U  (DOTOpPE3UCTOpHI,
MOJIYITPOBOJJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LMIUHAPUYECKUX IPOBOJHUKOB OT JJUHBI, IUIOMIAIN
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMmenianHOe COeJUHEHHE TPOBOHUKOB.

[Ipsimoe m3MepeHHe AIIEKTPOABMKYILIEN cuilbl. KOpOTKOE 3aMblkaHUE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET 0 COIPOTHUBIICHUSI.

3aBUCHUMOCTb COMPOTUBIICHUS METAIIJIIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOJIUMOCTh BO3/1yXa.
OaHOCTOPOHHSS MPOBOAUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydeHne cMEIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue aneKTpoIBHKYIEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHET O COITPOTUBIICHHUS.
Hab6monenue anexrpoinusa.

Me:xnpeamMeTrHble CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kkiacce ocCylIecTBIsSETCS € y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemmusie nouamus, CBSI3aHHBIE C M3YyYCHHEM METOJOB HAYYHOTO IO3HAHMS:
ABJICHME, HaydHbIM (akr, rumoresa, (uznyeckas BEIUMYMHA, 3aKOH, TEOpus, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, InHeHas GpyHK1us, mapadona, runepooia,
uX rpaduKu U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAaHTEHC,
OCHOBHOE TPHUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPhl M HMX INPOEKIHMU Ha OCH KOOpJMHAT,
CJI0KEHHE BEKTOPOB.

Buonozus: mexannueckoe IBHXEHUE B )KUBOH mpupoe, 1updysus, ocMoc, TeII000MeH
JKUBBIX OPraHU3MOB (BHJIbl TEILIONEPENAaUYH, TEIJIOBOE PABHOBECUE), FJIEKTPUUECKHE SIBICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M Ta30B, 3JIEKTpUYECKUE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAS JUCCOLMALNS, FaIbBaHUKA.

l'eoepaghus: B1a)XHOCTh BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe IBUKEHHUM ¢ UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHHUSI B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHMWE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIONMIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MTOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAIIOB, B TOM UYHUCIIE
HAaHOMAaTepHalioB, M  HAHOTEXHOJOTMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, JJIEKTpOHArpeBaTeibHble MPUOOPSI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TaJTbBAHUKA.

11 KJIACC

Pasnen 4. daekrpoamHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA

[TocTostHHBIE MarHuUTHl. B3auMoaeicTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE IMOJe€.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHON
uHayKuuu. KapTuHa aMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHOe 1Mojie MPOBOAHMKA ¢ TOKoM. KapTuHa TWHWUN WHIYKIIUH MArHUTHOTO TIOJIS
JUITMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOIO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOJyJIb U HalpaBJIEHHUE.

Cuna Jlopenma, €€ MoIynb W HampablieHHE. JIBW)KeHWE 3apsyKEHHOM YacTUIBl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

SIBieHME HNEKTPOMArHUTHOM WHAYKOHMH. [IOTOK BEKTOpa MArHUTHOM WHIYKIIMU.
DNEKTPOABUKYILAsA CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe snekTpudeckoe moJie. DIEKTPOJIBWKYIIAS CHJIA WHIYKIIMU B TMPOBOJHUKE,
JBIKYIIEMCS IOCTYNATEIbHO B OJITHOPOJTHOM MarHUTHOM IIOJI€.

[IpaBumo JleHna.

NHIyKTUBHOCTD. SIBJI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUH.



DHeprusi MarHUTHOTO TOJIsI KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE TMPUMEHEHHME: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL, UHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIMY MarHUTHOTO MOJIS.

B3anMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCHMOCTD AJIEKTPOJBHIKYIIEH CHIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIUH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHrne MarHuTHOTO NOJIA KaTYIIKH C TOKOM.

UccnepoBanue necTBUSI TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnepoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONEOAHUS

KonebarenbHas cucrema. CBoOojgHble MexaHMueckue kojebaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrumtyna W ¢asa konebanuid. [IpyKUHHBIH MasTHUK.
MaremaTnueckuil MasiTHUK. Y paBHEHUE TapMOHHUYECKUX Kojiebanuil. [IpeBpaiienne snepruu npu
rapMOHHYECKHUX KOJICOaHUSX.

KonebarenbHbiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KoOJeOaHHs B HACATHHOM
Koie0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYECKUMH U  DJIEKTPOMAarHUTHBIMU
kosiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs 3HEPrHUHM B HJCAIbHOM KOJIeOaTebHOM
KOHTYpE.

IIpencraBnenue o 3aTyxaronmmx KonebaHUsIX. BbIHYKIeHHbIE MEXaHHUECKUE KOJIeOaHusI.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHUTHbIE KOJeOaHus.

Ilepemennbiit TOk. CHHYCOMJAIBbHBINA NIEPEMEHHBIM TOK. MOIIHOCTD NEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHNE CUIIbI TOKA U HaPSKEHUS.

Tpancdopmarop. IIponsBoacTBo, mepenadya M MOTPeOICHHE 3IEKTPHUUECKOM SHEPIrUH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTpodHepruu. KynbTypa wucnoiab3oBaHUS
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpoOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUN 3BOHOK,
TeHEepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojebaTeIbHOM ccTeMbl (IIPY)KUHHBIA UM MaTeMaTHYECKUI
MasITHHK).

Habmronenue 3aTyxaronmx Koaebanuii.

HccnenoBanmne cBONCTB BIHYX/IEHHBIX KOJIEOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcumsuiorpaMMbl  (3aBUCMMOCTH  CHJIBl TOKA W HAmNpsDKEHHs OT BPEMEHH) JUIs
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpy MOCIE10BAaTENIBHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKU WHIYKTHUBHOCTH U
KOHJIEHCATOopA.

Mozens TMHUY 3JIEKTPOIIEpEIauH.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanune 3aBUCUMOCTH NEpUOA MaJIbIX KOJeOaHU Tpy3a HAa HUTH OT AJIUHBI HUTU
U Macchl rpysa.

HccnenoBanne mnepeMEeHHOr0 TOKa B IENM M3 IMOCIEAOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbBIE 6OTIHbL

MexaHnueckue BOJIHbI, yci10BuUs pacupocTtpanenus. [lepuoa. CkopocTs pacipocTpaHeHUs
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. WHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. Y CJIOBHUS U3JIYUYCHUs JEKTPOMArHUTHBIX BOJIH. B3amMmHuas
opueHTanus BekTopoB E, B, v B anexkTpomaruutHoil BosHe. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpaXeHHME, TpeJoMIieHHe, Tmoispusauus, audpakuus, wuHTephepeHuus. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana sneKTpoMarHUTHBIX BOJH. [IprMeHEHHE AIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIUIIBI paTuOCBA3U U TEJIEBUACHUS. Pagronokanus.

DIEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeIbl.

TexHudeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, PaauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pazoBaHue U PacCIpPOCTPAHCHHUE MOMEPEYHBIX U TIPOJIOJIBHBIX BOJIH.

Konebmromnieecs Te10 Kak HICTOYHUK 3BYKa.

HaGirotenne oTpaskeHus ¥ PeIOMIICHHUS MEXaHUIECKIX BOJIH.

Ha6monenue nntepdepeHny u AUPpakiuiy MEXaHUIeCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmronenne cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUTUTYJOM U YacTOTOH
Kosie0aHuH.

HccnenoBanne CBOWCTB ANEKTPOMATHUTHBIX BOJIH: OTPAKEHHUE, NPEIOMIICHHE,
nosispu3anus, Audpakuus, tHTephepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas onruka. [IpsMoauHetHOE paclpOCTpaHEHHE CBETA B OJHOPOIHOU CpEIE.
JIyud cBera. ToYeUHBIN UCTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne M300pakeHUN B IMIIOCKOM
3epKae.

[Ipenomnienne cBeTa. 3aKkOHBI MpeIOMIICHHS cBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOMHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB 6enoro ceera. LBer.

Cobuparonue U pacceuBaromue JUH3bBL. ToHKas nuH3a. DOKYyCHOE pAcCCTOSHUE U
OTNTHUYECKasl Cuia TOHKOW JUH3bIL. [locTpoeHne n3o0pakeHu B COOMPAIONIUX W PACCEUBAOIINX
nuH3ax. @opMysa TOHKOW JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. HHrepdepenuus cBeta. KorepeHTHbIE HWCTOYHUKH. Y CIOBUSA
HaOIOZICHUSI MAKCUMYMOB M1 MHHUMYMOB B MHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOI€PEHTHBIX UCTOYHUKOB.

Hudpakuus cera. Judpaxkmumonnas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMATUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.



TexHudyeckue yCTpOHCTBA M TPAKTHUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTUKA, TU(paKknOHHAs peIIETKa,
MOJISIPOUI.

Jlemoncmpayuu

[IpsmonuHeiiHOEe pacnpoCTpaHEeHUEe, OTpaXEHHE W MperoMieHue cBeTa. OnTudeckue
pUOOPHI.

[Tonnoe BHyTpeHHEe oTpaxeHue. Moiens CBETOBO/IA.

HccnenoBanue CBOMCTB M300pakKeHHM B JIMH3AX.

Mopenu MUKpOCKOTIa, TEJIECKOIA.

Hab6mronenue natepdepeHImu ceera.

HaGmonenue nudpakuu cBera.

Habmonenue nucnepcuu cBera.

[ToydeHune cekTpa ¢ TOMOIIBIO MPU3MEI.

[Tonydenue cekTpa ¢ HTOMOIIbIO AU(PPAKINOHHON PEUIETKY.

HaGrotenne nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol

N3mepenne mokazaresns MpeoMIICHUs CTEKJIA.

HccnenoBanmne cBOWCTB N300paKeHH B TUH3AX.

HabGmronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panuibl MpUMEHUMOCTH KJacCUYecKor MmexaHukd. llocTymarel crnennalibHOW TeOpuu
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIS CKOPOCTH CBE€Ta B BaKyyMmMe, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALLEHUE JIUHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchbl C 3HEPTUEl U UMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPTHUs IOKOS.

Pasznen 7. KBanToBas pusuka

Tema 1. Dnemenmuvl K6AHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBs3u sHepruu HoToHA € €ro YaCTOTON. DHEPTUs U UMITYIBC
dboToHa.

OtkpeiTie u wuccienoanue Qorodpdexra. Ombitel Al CronmeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitna 1 hotodpdexra. «KpacHas rpanuia» dportodrddexra.

JHasnenue ceera. OnwiTel [1.H. JIeOenena.

XuMuyeckoe IEHCTBHE CBETA.

TexHuueckue ycTpoHCTBa M NMPAKTUUYECKOE MpHUMEHEHHE: (OTODIEMEHT, (POToAaTUHK,
CoJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(hPeKT Ha YyCTAaHOBKE C ITUHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTosddekra.

CBeToauOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mognens aroma Tomcona. OnbiTel Pesepdopna mo paccessuuio o-uactuu. [lmaneraphas
Mmozenb atoMa. [locrynarsr bopa. U3nydenue u normnomuieHue GOTOHOB IpHU MEPEXoe aroma C
OJIHOTO YPOBHS SHEPTUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/IA.

BosHoBBI€ cBolicTBa yacTull. Bonmubl ge bpoins. KoprnycKynsspHO-BOJIHOBOW Tyaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYEHHE.

TexHuueckue yCTpOMCTBa W IPAKTHYECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.

Jlemoncmpayuu

Monens onbita Pesepdopna.



Ornpenenenue JUIMHBI BOJIHBI Jlazepa.

Hab6mronenne nuHeRvaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

Habumroienne TMHEeHYaToro CeKTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXHOCTh  CTpoeHust  siapa.  OTKpeITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoaKTUBHOIO U3IIyUEHUS.
CaoticTBa anb(da-, 6era-, raMma-u3IydeHus. BiusHue paquoakTHBHOCTH HA KUBBIC OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HelTpoHa. Hykmonuas mogmens sgapa [eizenOepra—lBaneHko.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnag. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amMmma-usnydyeHue. 3aKoH
PaAMOAaKTUBHOIO pacnajia.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepHsle peakuuu. JleneHne U CUHTE3 SAEp.

Anepupiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCHEKTUBBI  SACPHOMN
SHEPTeTUKHU. DKOJOTUUECKUE ACTICKTHI SAJIEPHON SHEPTETHUKHU.

DOneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTo/ 161 HaOJIFOICHUS U PETHCTPAINH SJIEMEHTAPHBIX YaCTHII.

OdyHaamMeHTanbHbIe B3auMOoieiicTBUs. EqUHCTBO (hr3nueckoil KapTUHBI MHpa.

TexHudeckue ycTponCTBa M MPaKTUYECKOE NMPUMEHEHHE: J03UMeTp, kKamepa Buibcona,
SICPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

Cu€TYnK HOHU3HUPYIOLIUX YACTHUII.

Vuenuueckuii s3xcnepumenm, 1abopamopuvie pabomul

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM ¢GoTorpadusim).

Pa3nea 8. DjieMeHTHI ACTPOHOMMM M ACTPOPU3UKHU

Dtanbl pa3BUTHS aCTpOHOMUU. [[pUKinaiHOE U MUPOBO33PEHUECKOE 3HAYEHNE ACTPOHOMMUH.

Bun 3Bé3nH0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBUKEHUE.

Conneynas cucrtema.

Connue. ConneuHass akTUBHOCTh. McTounuk sHeprum ConHua u 3BE314. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHeKTpaibHBIM KJIaCC — CBETUMOCTBY. 3BE3/bI ITIaBHOU
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTh» JUIsi  3BE31  TJIABHOMU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABIECHUS O
MPOUCXO0KACHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Muneunsiii [1yTs — Hama "anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke.
Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE TBIPHI B SApaX TAIaKTHK.

Bcenennas. Pacmmupenue Bceenennoil. 3akon Xa00ma. PasOeranue ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nsnmyueHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepeménusie npo0ieMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

HabmtoneHus HeBOOPYKEHHBIM TJIa30M C UCIOIb30BAHUEM KOMITBIOTEPHBIX MPUIO0KEHUH
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nomnymapus 1 sipkue 3BE3/1bl.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro Ilytu.

O0o0maroniee NnoBTOpPeHUE

Pons ¢u3ukm m acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJOTHUYECKOM, COIMAIBLHON M
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOM
HAayyHOW KapTHHE MHUpa, posib (U3HUECKOH Teopuh B (OPMUPOBAHUU TPEACTABIECHUN O



¢u3nveckoil kKapTuHe MUpPA, MECTO (PU3UYECKON KapTUHBI MHUpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O MIPHUPOJIE.

Me:sknpeaMeTHbIe CBS3H

N3yyenne kypca ¢usukm 06azoBoro ypoBHs B 11 Kiacce ocymiecTBiseTcs € y4€TOM
COJepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauy U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBA3aHHbIE C U3y4EHHEM METOJOB HAYyYHOTO IO3HAHUSL:
SBJICHUE, HAay4HBIH (akT, TUnoresa, (uU3nMUecKas BEIWYMHA, 3aKOH, TEOpus, HaOIIO/IEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pemieHne CHCTEMbl YpaBHEHUH, TPUTOHOMETpHYECKHE (QYHKIUH: CHHYC,
KOCHHYC, TAaHT'€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
NPOEKIUN HAa OCH KOOPJAWHAT, CIOKCHHE BEKTOPOB, IPOM3BOJAHBIC AJIEMEHTApHBIX (PyHKUHH,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIU TNIOCKUX Uryp U 00bEMa Ted.

Buonocusa: snexrpudeckue sBICHUS B KMBOW NPHUPOJE, KOJcOAaTEeIbHBIC JBMKEHUS B
KUBOW TPHUPOJIE, ONTHYECKHE SBJICHHS B JKMBOH NpUpPOJE, ACUCTBUE paJHallii HA >KUBBIC
OpTaHHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJEKYJ, KPHCTAJUIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTAITMYECKOM PEIETKH, CIEKTPAIbHBIN aHAJH3.

l'eoepaghus: MarHUTHBIE TIONMIOCAa 3€MJIH, 3aJIS)KH MAarHUTHBIX pyA, (GOTOCHEMKA 3eMHOM
HOBEPXHOCTH, MTPEACKa3aHUE 3eMIICTPSICCHUI.

Texnonocus: MMHAM 3JIEKTPOIEpeaay, TeHEpaTop MEPEMEHHOTO TOKA, MIEKTPOIBUTaTENb,
MHIyKIIMOHHAsl TIe4b, pajap, pPaAuONPHEMHHK, TEJIEBU30p, aHTeHHa, tenedon, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAS ONTUKA, COJIHEYHasi OaTapesl.

BocnurartesbHblil MOTeHIHAT npeAMeTa «@U3KUKa» peanu3yercs yepes:

MpUBJICUCHNE BHUMAHHUS O0YYarOIUXCs K IIEHHOCTHOMY aCTeKTYy M3y4aeMbIX Ha ypOKax
IPEIMETOB, SIBJICHUI U COOBITUI, THUIIMMPOBAHHUE 0OCYKICHHH, BHICKa3bIBAHUN CBOETO MHEHUS,
BBIPAOOTKH CBOETO JJMYHOCTHOTO OTHOIICHHS K M3y4aeMbIM COOBITHSM, SIBICHUSM, JIHIIAM;

NPUMEHEHHE HWHTEPAKTUBHBIX (GopM yueOHOH paboThl - HMHTEIEKTyaJbHbIX,
CTUMYJIUPYIOIIAX TI03HABATEIbHYI0 MOTHBAIMIO, WTPOBBIX METOAMK, JMCKYCCHH, NAIOIIMX
BO3MOXKHOCTh IMPHOOPECTH OMNBIT BEACHUS KOHCTPYKTMBHOIO [MAJIOra; TPYMHIOBOH paboOTHI,
KOTOpasi YYUT CTPOHWTH OTHOIICHWS W JEHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHIO
KPUTUYECKOTO MBIIIJICHHUS;

noOyxJieHue o0ydaroImuxcsi coOJIt0/1aTh HOPMBI IOBEACHMS, IpaBHUiia OOLIEHUS CO

CBEpCTHUKAMM M TEJarorn4eckMMud  pabOTHMKAaMH,  COOTBETCTBYIOIME  YKIIAAy
o01ieo0pa3oBaTeIbHOM  OpraHU3allid, YCTAHOBJIEHHWE W MOAJEPXKKY J00pokKesaTenbHON
aTMocdepsl;

OpTraHM3aINI0 HACTABHUYECTBA MOTHBUPOBAHHBIX U 3PYIUPOBAHHBIX O0YUAIOIIUXCS HAT
HEYCIMEBAIOIIMMU  OJHOKJIACCHUKAMH, B TOM YHCI€ C OCOOBIMH 00pazoBaTeIbHBIMU
MOTPEOHOCTSIMH, JTAIOMIETO OOYYAIONIUMCS COIUAIBHO 3HAYUMBIA OIBIT COTPYJAHHYECTBA U
B3aMMHOMN TIOMOIIIH;

WHUIUUPOBAHUE W TOJICPKKY HCCIEA0BATEIBCKON JCSITEILHOCTH O0YyYaroIIiXCs,
TUTAHUPOBAHUE W BBIMOJTHEHHE WHAMBUAYAIBHBIX U TPYIIOBBIX IPOEKTOB BOCIUTATEIBHOMN
HAIPaBJICHHOCTH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBUHIEI'O OGPA3OBAHMUSI

OcBoenne ydyeOHoro mpenmera «Dusmka» Ha YpOBHE CpeaHEro oOmiero oOpa3zoBaHUS
(6a30BBIi YPOBEHB) HAMIPABJICHO HA JOCTIKEHHE CICTYIONINX JIUYHOCTHBIX, METAIIPEIMETHBIX 1
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3YJIbTATBI
JInuHOCTHBIE pe3yabTaThl OCBOCHHs yueOHOro mpeamera «Pusnkay JOJKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTb OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH



MO3UIMEN TUYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIMX  TPAAUIMOHHBIM LEHHOCTSM POCCHUHCKOTO OOIIecTBa, pacHIMpeHue
YKU3HEHHOT'O OIBITAa U OIbITa JEATEIBHOCTH B IPOLECCE PEAIM3allUid OCHOBHBIX HAIpaBICHUN
BOCIIUTATEIbHOM EATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

cOPMUPOBAHHOCTh TPAKIAHCKOM IMO3ULUK OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIEeCTBA;

MPUHATHE TPATUIMOHHBIX OOIIEYENIOBEYECKUX T'YMaHUCTHUECKUX M JEMOKPATHUYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO IESTEIbHOCTh B MHTEpECAaX TIPa)KIAaHCKOTo OOIIeCTBa,
y4acTBOBATh B CAMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3allHu;

YMEHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMU HHCTUTYTaMH B COOTBETCTBHM C HUX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU J€ATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CTIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUHUBOIO OYyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKIIOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA, IPUCYIIETO
buznueckoil Hayke;

5) TpyaoBOro BocnuTaHus:

UHTEpEC K Pa3NUuHbIM chepaM MpodecCHOHATBHOW JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOp OyayIel npodeccuun
U peaJin30BbIBaTh COOCTBEHHbBIE )KU3HEHHbBIE TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO U CaMO0OOpPa30BaHUIO B 00JacTH (QU3UKU Ha
IPOTSKEHUH BCEH KU3HU;

6) 3x010rMUecKOro BOCIMTAHUA:

Cc(OPMHUPOBAHHOCTh HKOJOTMUYECKOW KYJIBTYphl, OCO3HAHHE TJ00aJBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JECUCTBUH B OKPYXAlOIIEH Cpelle Ha OCHOBE 3HAHUs
LeJIeN YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA;

Pacimpenue ombiTa JEATEIBHOCTH JKOJOTMYECKOW HANpPABICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pU3mKe;

7) HEHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;

OCO3HaHHE [IEHHOCTU HAayYHO! JIeATEIbHOCTH, TOTOBHOCTH B IIpOIecCe U3yUeHUs (PU3HKU

OCYIIECTBIIATh IPOEKTHYIO M HUCCIIEN0BATENBCKYIO IEATENBHOCTh UHINBUYaIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jjornueckue AeMcTBUA:

CaMOCTOATENbHO (OPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEACIIATh e JEATeIIbHOCTH, 3a/1aBaTh MMapaMeTPbl U KPUTEPUHN UX TOCTHKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NYECKUX SBICHHSIX;



pa3pabarhiBaTh IUJIaH PEIICHUS MTPOOIEMBI ¢ YYETOM aHaIH3a IMEIOIIUXCS MaTePUATbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBLHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB LEISIM,
OLICHUBATh PUCKH IMOCIEICTBUH JESITEIBHOCTH;

KOOPJIMHUPOBATh W BBINONHATH PabOTy B YCJIOBHSX pPEANbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble uccienoBarejabcKue eicTBUA .

BIIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYCBBIMU MOHATHIMH M METOJaMH (U3UUYECKOU
HayKU;

BJIJICTh HABBIKAMH y4EOHO-HUCCIIEI0BATENLCKOM M IPOSKTHOM AEATEIBHOCTH B 00J1aCTH
¢bu3nKK, cOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOHCKY METO/OB pEIICHHUS
3a1a4 (U3NYECKOTO COACPIKAaHUs, TPUMEHEHHIO Pa3IMYHBIX METOAOB IIO3HAHUS;

BJIAJIETh BUJAMH JEATEIBHOCTA IO IOJIYYEHUIO HOBOI'O 3HAHMS, €r0 HWHTEpIpETaluH,
npeoOpa30BaHMIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYaAlIUSIX, B TOM YUCJIE MIPU CO3/IaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aAKTYaJIM3UpPOBATh 3a/]ady, BBIJIBUTATh
TUIIOTE3Y €€ PELICHMs], HAXOAUTh ApTYMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

AQHAJIM3UPOBATh IIOJYYEHHbIE B XOJE€ pEUIeHUS 3aJaud pe3yJbTaTbl, KPUTUYECKU
OIICHUBATH UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTH U (HOPMYIIUPOBATH COOCTBEHHBIE 33/1a4K B 00pa30BaTeNbHOI AESITETLHOCTH, B TOM
YHClIe IPU U3YYEHUU (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEACATCILHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC UJICU, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3aa4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanmueii:

BIIa/IETh HABBIKAMU MOJXY4YeHUs] HHDOpMALUU (U3HUECKOTO COACPKAHUS U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBIATH IIOMCK, AaHaJIW3, CHCTEMAaTH3alHI0 H
MHTEPIIPETANIO UHPOPMALIUK Pa3IMUHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH UH(MOPMAIINH;

UCIIONIb30BaTh CpeACcTBa WH(MOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pelIeHu KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AIIMOHHBIX 3a7ad C COOJIOJIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (PM3MUECKOTO COACpX aHUS B pa3IHYHBIX ¢dopMaTax ¢ Y4ETOM
Ha3HayeHWs: WHGOpPMAllMM U LEJIeBOW ayJUTOPUH, BbIOMpas ONTUMAIbHYIO (QopMy
MPEICTABICHUS U BU3YAIU3aLIUHU.

KoMMyHHKaTHBHBIEC YyHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

OCYIIECTBIATH OOIIEHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOU JIeATEIHLHOCTH;

pacro3HaBaTh MPEINOCHUTKH KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(IIUKTHI;

Pa3BEPHYTO M JIOTMYHO HU3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYAIBHON paOOTHI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUH C YIETOM OOIIMX HHTEPECOB, U
BO3MOYKHOCTEH Ka)KJ0T0 4JieHa KOJIEKTUBA;

MPUHUMATh II€JIM COBMECTHOW JI€ATETbHOCTH, OpPTaHW30BBIBATH M KOOPIWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAENATH POJIU C YYETOM MHEHU I
YY9aCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PabOTHI;



OIICHUBATh KAUYeCTBO CBOETO BKJIA/Ia M KAKIOTO YUaCTHUKA KOMAaH/bI B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

mpeaaraTh HOBBIC MPOEKTHI, OICHUBATH HJIEU C MO3UIMK HOBHU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TMOBEACHHE B PA3IMYHBIX CHTYAIHSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerysiTUBHbIE YHHBEpPCAJbHBIE YUeOHbIE JIeiicTBUS

Camoopranuszaums:

CaMOCTOSITENIbHO OCYIIECTBIISTH MO3HABATENbHYIO JEATEIBHOCTh B 00JIACTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIHO COCTABJIATH IUIAH PEIICHUS PAacu€THHIX M KA4YEeCTBEHHBIX 3ajady, IJIaH
BBIMIOJTHEHUSI TMPAKTUYeCKoW paboThl € Y4ETOM HUMEIOHIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JlaBaTh OLEHKY HOBBIM CHUTYAIHsIM;

pacImpsaTh paMKH Y9eOHOTO MPEAMETa Ha OCHOBE JIMIHBIX MPEATIOYTCHUN;

JieNiaTh OCO3HAHHBIN BHIOODP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pereHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO W TPOSBICHHUIO OHPYAUIHA B 001acTH (PU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsM, BHOCHUTb KOPPEKTHBBHI B JIEATEIHHOCThH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HABBIKAMU MO3HABATENbHOMN pe(IeKCUU KaK OCO3HAHMS COBEPILIAEMBIX JIEUCTBUN
¥ MBICITUTENIFHBIX MTPOIECCOB, UX PE3YIBTATOB U OCHOBAHHIA;

UCIOJIb30BaTh MPUEMBI peICKCUU TSl OLIEHKHU CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OIIECHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHS 110 MX CHIKCHUIO,

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX MIPHU aHAIHU3E Pe3yIbTaTOB ACITEIbHOCTH;

MPUHUMATH Ce0sl, TOHMNMAas CBOM HEJIOCTATKH M JIOCTOUHCTRA,;

MPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nporecce 1ocTHXEHNS TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHSI TPOTPAMMBI IO (PU3HKE IS
YPOBHsI CpefHero o0Imiero oOpa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
UHTEJJIEKT, MPEANoIaralonuil ChopMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOUYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE AIMOIIMOHAIBHOE COCTOSTHHE,
BUJICTHh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIMpPOBaHUS, BKITIOYAFOTIIETO CaMOKOHTPOJIb, YMCHHE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh AaJalTUPOBATHCA K OSMOIMOHATIHHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMJICHHE K JOCTHKCHHIO LIETH U YCIeXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSHUE NPYTHX,
YYUTBIBATh €T0 NIPU OCYIIECTBICHHH OOMICHHUS, CITOCOOHOCTh K COUYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHUS C IPYTUMHU
JFOJIbMU, 3a00TUTHCSI, TIPOSBIISATH HHTEPEC M pa3peniaTh KOH(IHUKTHL.

NPEIMETHBIE PE3YJBbTATHBI

K xoniy oOyuenus B 10 ki1acce npeaMeTHble pe3ylbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

J€MOHCTPHPOBATh Ha MpUMeEpax posib U MecTO (PU3MKH B (POPMUPOBAHUM COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMpA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IMPAKTUYECKON
JeATEIIbHOCTH JIFOJCH;



YUUTHIBaTh TPAHMULBI MPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpLHalbHas cUcTeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TENO, UACAIBHBIM ra3, MOJENIH
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBINA ICKTPUYECKUHN 3aps]l IIPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBICHUS (TPOLIECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIECKYJSIPHO-KMHETUYECKOW TEOPHUU CTPOEHHUS BELIECTBA M JJIEKTPOJUHAMMKHU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MABIKEHHE, CBOOOJHOE WaJeHue Tel,
JIBIDKEHUE 110 OKPYKHOCTH, HHEPLUS, B3aUMOAEHCTBHE Tell, Tu(dy3us, OpOyHOBCKOE ABUKEHHE,
CTPOCHHUE XUAKOCTEH U TBEPABIX Tell, HI3MEHEHUE 00BEMaA Tell pU HarpeBaHUU (OXJIAXKIACHUN),
TEIUIOBOE PAaBHOBECUE, HCIAPEHUE, KOHJACHCAUMs, IUIABJICHUE, KPHUCTALUIN3ALNs, KHUIICHHE,
BIIXKHOCTh BO3/yXa, IIOBBIIICHUE JABICHUS Ia3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCY/E, CBA3b
MEXJy IapaMeTpaMu COCTOSHMs ra3a B H30IpoLeccax, JIEKTpU3auus Tejl, B3aUMOICHCTBHE
3aps10B;

ONUCBHIBATh ~MEXAHMYECKOE JIBWXKEHHME, MHCIOJIb3ys (U3UYECKHE  BEIUYMHBIL:
KOOPJMHATA, IIyTh, MEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Tena, Cuia, UMITYJIbC Telna,
KUHETHYEeCKasl SHEeprus, MOTEHIHaJbHas JHEeprus, MexaHuueckas paboTa, MeXaHUYecKas
MOIIHOCTh, TPU OMHCAaHUHM MPABWIBHO TPAKTOBATh (PH3MUECKUH CMBICI HCIOJIB3YEMbIX
BEIMYMH, UX O0003HAUEHUS M EIUHMLbI, HAXOAUTh (OPMYJbI, CBSI3BIBAIOLINE TaHHYIO
($u3HYECKYIO BEJIMYUHY C IPYTUMU BEJINYUHAMM;

OIMCHIBAaTh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBJICHMS, HUCIOJb3Ys
¢usnueckue BEIMYMHBL: JaBJIEHUE Tra3a, TeMmIepaTypa, CpeAHssli KUHETHYecKas JHEpIus
XAOTUYECKOI0 JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTH4YHas CKOPOCTb MOJIEKYJ, KOJWUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora ras3a, KOX(PQHUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OMUCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJIMUYHUH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh M3YYECHHBIC IEKTPUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBICHUS
(TIporecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL: AJIEKTPUUECKUI 3apsij, 3JIEKTpUUYECKOoe IOJIE,
HaIpsOKEHHOCTh  IOJIS, IMOTEHLHAJ, pa3HOCTh IOTEHIHUAIOB; IIPpU ONHMCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYUH, UX O0O0O03HAUeHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUNHY C IPYTMMH BETMUMHAMY;

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBICHMS, UCHOJb3Yysd (pU3MUECKHE 3aKOHBI U
NPUHUMUIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKON DHEPIUM, 3aKOH COXPAHEHUs HUMILYJIbCA, IPUHLIUII CYIIEPIIO3ULUN CUJI, IIPUHLIUII
PaBHOIIPaBHsI HHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KHHETHUYECKYIO TEOPUIO CTPOCHHUS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEJHEH KHHETUYECKOW DHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIiepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsa, 3aKoH KysoHa, Ipu 3TOM pa3nuyarh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BhIPAXKEHUE U YCIOBUA (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE PUHIIMIIBI IEHCTBHSI MALLIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX OE€30MaCHOT0 MCIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBINOJIHATE AKCIEPUMEHTHI 0 MCCIEJOBAHUIO (U3NYECKUX SBICHUN M TPOLECCOB C
UCIIOJIb30BAaHUEM  TMPSMBIX, U KOCBEHHBIX H3MEpEHuH, Mpu d3ToM (HOpMyIHpOBaThH
npobaeMy/3agady ¥ THIOTe3y Y4eOHOTro 3KCIIepUMeHTa, COOMpaTh YyCTAaHOBKY U3 MPEIOKEHHOTO
000py/10BaHus1, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOJIBL;

OCYILIECTBIATh NPSAMbIE U KOCBEHHBIE M3MEpEHUs (PU3MUYECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIA CIIOCOO HM3MEpPEHUs U HCIOJIb30BaTh M3BECTHBIE METOMbI OLICHKU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCUMOCTH MeXAy (U3HMUECKUMH BEIMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, IMpH O5TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DPUKCHpPOBAaTh pE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BUE TAOIUIl U IPa(UKOB, JI€JIaTh BBIBOBI IO
pe3ynbTaTaM UCCIIEIOBaHHUS;



coOmoaTh mpaBwiia OE30MaCHOrO TpyJda MpPU TMPOBEICHUU HCCIEAOBAaHMA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIENOBATENLCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemats pacu€THbIE 3a7aud C SIBHO 3aJlaHHOM (DU3MUECKOH MOJIENbI0, MCIIONb3YS
¢du3nUecKre 3aKOHbI M IPUHIUITEI, HA OCHOBE aHAJIN3a YCIOBUS 3314 BEIOUPATH(PU3NIECKYIO
MOJIeJIb, BBIACHATh (U3NYECKUE BEIWYMHBI U (POpMYyJbl, HEOOXOAMMBIE NIl €€ peleHus,
OPOBOJIUTH PAcu€Thl M OLEHUBATh PEAIBHOCTh IOJYYCHHOTO 3HA4YCHUS (PU3HUECKOU
BEJIMYUHBI,
pemath KauyeCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTUYECKH HENPOTHBOPEUHMBYIO IIETIOUKY
paccyXJIeHU ¢ OMOpOi Ha U3yUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;
UCIIOJIb30BAaTh MPH PEUICHUN YUeOHBIX 337a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOT U
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TNPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
HOMYJSIPHOM HH(POPMAITUH, TOJTyYEHHON U3 PA3JINYHBIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyto HH(POPMAIHIO;
NPUBOJNUTH TPUMEPHI BKJIA/Ja POCCHUCKUX M 3apYOCIKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCTIOJIF30BaTh TEOPETUYECKHE 3HAHUS 110 (DU3HUKE B TOBCEAHEBHOM )KU3HHM JIIsI 00ECTICUCHUS
0e30MacHOCTH U OOpAIlEHUH ¢ MPUOOPAMH U TEXHUUECKUMHU YCTPONCTBAMHU, AJI COXPaHEHUS
3I0POBBsSI U COOITIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKPYXKAIOIEH cpejie;
paboTaTh B TpyIIe C BBIIOJHEHHEM Pa3IUYHBIX COIMAIBHBIX POJCH, MIaHHUPOBATh
paboTy TpyYIIIEL, PAMOHATBFHO paclpeneNiaTh 00sI3aHHOCTH M IJIAHUPOBAThH ACATEIBHOCTH B
HECTaHJIAPTHBIX CUTYAIUsIX, aJICKBAaTHO OLEHUBATh BKJIAJ Ka)KJOTO U3 YYACTHUKOB IPYIIIbHI B
peleHre paccMaTpuBaeMOi TPOOIEMBI.
K xonmy oOyuenus B 11 kiacce nmpeaMeTHbIE pe3yabTaThl Ha 0A30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHHIA:

JEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MeCTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
NeSITebHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTHUHBI MUDA;

YYUTBHIBATh TPAHUIBl TMPUMEHEHHUS W3YYEHHBIX (PU3UUECKUX MOJENeH: TOYeUHBIN
AIIEKTPUUYECKUI 3aps, JIyd CBETa, TOUCUHbIM HCTOUHUK CBETA, sJIEpHasi MOJIENIb AaTOMa, HyKJIOHHAs
MOJIENTb aTOMHOTO Si/Ipa MPH pereHn: (GU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (U3MUECKUE SIBIEHUS (TMPOLECCH) M OOBACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEIIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOe JEWCTBUS TOKa, B3aMMOAECUCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIWS, JCHCTBHE MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM M JBWDKYIIUHCS 3apsi,
3JIEKTPOMAarHUTHbIE KOJIeOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEeHHE,
npejomiieHue, uHTepdepeHus, Iupakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuii 3¢ ekt (porodddekt), cBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOro
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAS PaIHOAKTUBHOCTB;

OIMCHIBATh M3YYEHHBIE CBOWCTBA BEIIECTBA (AJIEKTPHUUECKUE, MATHUTHBIC, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIECCHI),
UCTIONB3Yys (U3UYECKHE BETUYMHBL: DJIEKTPUUECKUI 3apsja, cuja TOKa, JIIEKTPUUYECKOE
HaIpsDKEHUE, SJICKTPUIECKOE COTIPOTUBIICHNE, Pa3HOCTh MOTEHIIMAJIOB, JIEKTPOABIIKYIIAsK CHIIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHYECKOTO0 M MAarHUTHOTO TOJIEH, TEepHOoJ M YacToTa KojeOaHWH B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOIECCe TAPMOHUYECKUX DJIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE W ONTHYECKas CHJIa JIMH3BI, MPU ONMHCAHWUH TPaBUIHHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS U EIUHHIIbI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIMYNHY C APYTUMH BEITHUNHAMU;

OINUCHIBaTh M3YYCHHbIE KBAHTOBBIC SBIEHHS W TPOLECCHl, MCIONB3YS (U3HUecKue
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPTHS U
uMIynbc (OTOHA, TMEPHOJ IoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX s/iep, HpU OMUCAHUU



MPAaBUJIHO TPAKTOBATh (PU3MYECKUN CMBICI HCIONB3yeMbIX BEIMYUH, WX OOO3HAYCHHUS U
€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINUCCKON BETUIHHEI;

aHAJIM3UPOBATh (U3MUYECKUE IMPOLIECCHl U SBJICHMS, HCIONb3ysd (U3NYECKUE 3aKOHBI U
OpuHOUNBL:  3akoH OMa, 3aKOHBI IOCIIEAOBATENPHOTO W NAapaJJIeIbHOTO  COCTUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpPOCTPAHEHUsSI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHE DiHIITelHA U1t HoTodPdeKTa, 3aKOH COXPaHEHHs SHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs 3JEKTPUYECKOro 3apsia, 3aKOH COXPAHEHHUS MacCOBOTO YHCIA,
noctynatel bopa, 3akoH paguOAaKTUBHOIO pacmajna, OpU OSTOM pa3iuvarh CJIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHHWE M YCIOBUA (TpaHUIBI, 00JacTH)
MPUMEHUMOCTH;

OTIPE/ICIISATh HAMPABICHUE BEKTOPAa WHIYKIMA MATrHUTHOTO TOJSI MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTh W ONHCHIBATh H300pa)KEHHE, CO371aBaEMOE IUIOCKHM 3€pKajiOM, TOHKOMH
JIMH3011;

BBITIONTHATh DKCIEPUMEHTHI TI0 WCCIICIOBAHUIO (DM3MYECKHUX SBICHUN M TIPOIECCOB C
UCIIONIb30BAaHUEM  TMPSIMBIX, M KOCBEHHBIX HW3MEpEHHil: Impu 3ToM  (HOPMYIHPOBATH
po0JieMy/3aaqy v THIIOTE3y y4eOHOT0 AKCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEJI0KCHHOTO
000py/I0BaHus1, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIIATh TPSIMbIE W KOCBCHHBIC H3MEPCHHS (PU3NYCCKUX BEIWYHH, MPH 3TOM
BbIOMpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCHUMOCTH (DU3MYECKHX BEIWYMH C HUCHOJIb30BAHUEM MPSMBIX
WU3MEPEHUI: TIPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyJIbTAThl IMOJYYCHHON
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUIE TaOMUIl U TpaduKOB, JeNaTh BBIBOABI IO
pe3yabpTaTaM HCCIeI0OBaHMS,

coOmrofaTh mpaBuia OE30MACHOTO TPyAa NpU TMPOBENECHUU HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEI0BAaTENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCTIOJIF30BAaHUEM M3MEPHUTEIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;
pemaTb pacy€THbIE 3aJaud C SBHO 3aJaHHOM (U3MYECKONl MOJenblo, HCHOIb3ys
¢du3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BHIOMpATh (PU3MUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ peLIeHHUs,
MMpOBOANTH pvaéTBI " OCHHUBATDH PCAIIBHOCTD IMOJIYYCHHOI'O 3HAUCHUA q)HSI/I‘IGCKOI\/’I BCJIMYHHDBI,
pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBaTh JIOTMYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,
UCMOJb30BaTh MPU pEIIeHMH Y4YeOHBIX 337ad COBPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALUU U MpPEICTaBICHUs] y4eOHOU U
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3MUPOBAThH MMOJTydaeMyl0 HHPOPMAITHIO;
OOBSICHATH IPUHIUIIBI JEHCTBUS MAIIMH, IPUOOPOB U TEXHUYECKHUX YCTPOMCTB, pa3inyaTh
YCIIOBHS WX 0€30ITacHOTO MCIIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;
MPUBOANUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DM3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIOJb30BAaTh TEOPETUYECKHE 3HAaHUS N0 (U3MKe B TOBCEIHEBHOW JKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;
pa60TaTI) B I'pynii€ € BBIIIOJJHCHUEM Pa3IMYHBIX COLHAJIBHBIX ponef/'l, IJIaHUPOBATH
paboTy TpyIIbl, PAMOHATIBHO pACIpeesiTh 003aHHOCTU U TUIAHUPOBATh JIEATEILHOCTh B
HECTAaHAAPTHBIX CUTYyallUuAX, aACKBATHO OLCHHNBATH BKJIAJ KaXXJI0ro U3 y4aCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpruBaeMoil pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHUME

10 KJTACC (68 u)
KounyecTBO 4acoB DJIeKTPOHHbIE
nudposkie)
Ne ni/m HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI (
pasn porp Beero KoﬁﬂTpo.m,HLIe HpﬁaKanecRue 06pa3oBATETBHbIC
padoThI padoThI pecypesi

PA3JEJI 1. PU3UKA U METObl HAYYHOI'O I1IO3HAHUSA

11 ®wu3nKa 1 METOABI HAYYHOTO MTO3HAHUS 5 DNEKTPOHHBIH yueBHuK
Wtoro no pazneny 2
PA3JEJI 2. MEXAHUKA
X Kunemaruka 5 OJEeKTPOHHBINH y4yeOHUK
20 Junamuka 7 ONEeKTPOHHBIN yueOHUK
23 3aKOHBI COXPAaHEHHsI B MEXaHUKE 6 1 1 ONEeKTPOHHBINH y4yeOHUK
Hroro no pazueny 18 1 1
PA3EJ 3. MOJIEKYJISAPHASI®ON3UKA UTEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TeOpHH 9 1 1 DJEeKTPOHHBINH y4eOHUK
32 OCHOBBI TEPMOJMHAMUKHU 10 1 ONEeKTPOHHBIN yueOHUK
3.3. ArperaTsble cocTosiHUS BenecTC 5 DJEeKTPOHHBINH y4eOHUK




®a3oBbIe EPEXOIbI

Uroro no pazneny 24 2 1
PA3JIEJ 4. ADJIEKTPOAUHAMHUKA
41 DneKTpocTaTHKa 10 1 DNEeKTPOHHBIN y4eOHUK
[TocTostHHBIN 351eKTpUYeCcKHil TOK. Toku B ONEKTPOHHBIN y4eOHUK
4.2. Pa3IMYHBIX Cpeaax 12 1 2
Wtoro no pazneny 22 2 2
Pesepr 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 4

11 KJIACC (68 u)

Ne n/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

PA3JAEJI 1. 9JIEKTPOANHAMUKA
MaruuTtHOe mose. I1eKTpoMarHuTHas
uaaykius (11 o)

Hroro no pazneny

Paznen 2. KOJIEBAHUS U BOJIHbBI

1.1.

KoJsnuyecTBo 4acoB

KonTpoabHbIe IIpakTnueckue
Bcero
padoThI padoTsbl
11 1 3
11 1 3

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTejibHbIE

pecypcbl

DNEeKTPOHHBINA y4eOHUK




Mexanndeckue 1 OJICKTPOMArHuTHLIC

2.1.

KoJIe0aHus
2.2. MexaHuuyecKkue 1 3J€KTPOMarHUTHBIE BOJIHbI
2.3. OnTuka

Hroro no pasneny

PA3JEJ 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

9

5
10
24

DNEeKTPOHHBIN YIeOHHUK

DNEeKTPOHHBINA y4eOHUK
DNEeKTPOHHBINA y4eOHUK

3.1. Ocnosbl CTO 4 DNEeKTPOHHBINA yUeOHHUK
Wtoro no pazneny 4
PA3JEJI 4. KBAHTOBAS ®U3UKA
4.1. DneMeHThI KBaHTOBOW ONTHKHU 6 DNEeKTPOHHBINA y4eOHUK
42 Crtpoenue aToma 4 DNEeKTPOHHBINA y4eOHUK
43 ATOMHOE SAp0 5 DNEeKTPOHHBIN yUeOHUK
Hroro no pazneny 15
PA3AEJ 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
5.1. DTIEMEHTEI ACTPOu3HKH 7 DNEeKTPOHHBINA y4eOHUK
Wroro no pazneny 7
PA3EJI 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1. Oo6o0m1aromee MOBTOPEHNE 4 DNEeKTPOHHBINA y4eOHUK
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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