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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1o ¢usuke 6a30BOro ypoBHS Ha YPOBHE cpelHero odmiero odpa3zoBaHus pazpaboTaHa
Ha OCHOBE TOJIOKEHUH U TPeOOBAHUM K pe3ysibTaTaM OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBl,
npencrasieHHbix B @I'OC COO, a takxke ¢ yuérom (enepanbHoil pabodelt mporpaMMbl BOCIUTAHUS U
KOHIENIMK TpernojaBaHus yueOHoro mnpeamera «®Pusuka» B 00pa30BaTEIbHBIX OpraHU3AIUIX
Poccuiickoit @enepanuu, pean3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue mnporpamMmbl 1o (GuU3MKEe HaANpaBlieHO Ha (opMHpOBaHHE ECTECTBEHHO-HAYYHOM
KapTUHBI MUpa obydatomuxcst 10—11 kmaccoB npu oOyueHnn ux QusuKe Ha 0A30BOM YpPOBHE Ha OCHOBE
CHUCTEMHO-JIEITEIbHOCTHOTO noaxoa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METalpeIMETHBIM pe3yibTaraM OOyuYeHHs, a TaKxkKe
YUUTHIBAET HEOOXOJMMOCTh peallM3allud MEXKIPEAMETHBIX CBA3CH (PU3MKU C eCTeCTBEHHO-HAyYHBIMU
y4eOHBIMH TIpeIMETaMu. B Hell onpenensroTcss OCHOBHBIE LIENH M3ydeHHs (PU3MKN Ha YPOBHE CPEITHErO
obmiero oOpa3oBaHMsl, IUIAHUPYEMble pE3yJNbTaThl OCBOCHHS Kypca (PHU3UKHU: JTHUYHOCTHBIE,
MeTarpeMETHBIC, TPpeAMETHBIEC (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [IJJaHUpPYEMbIE pE3yJIbTaThl OCBOEHUS Kypca (U3MKKM Ha 0a30BOM YpPOBHE, B TOM 4MCIIE

[IpeIMETHBIE PE3YJIBTAThI 10 rojilaM 00yUEHUs;

e cozaepxkaHue yueOHoro npeamera «Pusnkay mo rojgaM o0yueHusl.

Odu3uka Kak Hayka O HauOolee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYMAas B KadyecTBE y4yeOHOro
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHHHA 00 OKpPYKAalOUIEeM MHpeE.
[konpHBIA Kypc (U3UKH — CHCTEMOOOPA3yIOUIMK JUIsl €CTeCTBEHHO-HAYUHBIX Y4E€OHBIX MPEIMETOB,
MOCKOJIBKY (PU3UYECKUE 3aKOHBI JIeXKAT B OCHOBE MPOIECCOB U SIBJICHUN, N3Yy4aeMbIX XUMUEH, OMOJIOTUEH,
busnueckoii reorpadueil u acrponomueil. Microns3oBanue U akTUBHOE MMPUMEHEHHE (PU3MUECKUX 3HAHUHN
OTIpeNieNIIeT XapakTep M Pa3sBUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIIOPTa,
OCBOEHHMSI KOCMOCA, ITOJIyYE€HHUS HOBBIX MAaTEpHUaJOB C 3aJaHHBIMM CBOMCTBaMM U Jpyrux. M3yuenume
(U3UKK BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4arouxcs,
B (opMupoBaHME YMEHHMI NPUMEHATh HAy4YHBIH METOJ MO3HAHUS NPU BHIMOJIHEHUH MMM Y4eOHBIX
HCCIIE0BAHMM.

B ocHoBY kypca (u3uku U1 ypoBHs cpeiHero o01ero o0pa3oBaHus MOJI0XKEH psil UAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoes yenocmumocmu. B COOTBETCTBHHM C HEH Kypc SBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall U3 BCeX pa3lesoB (U3MKH, BKIIOYAET KaK BOMNPOCHl KJIACCHUYECKOHM, Tak U
COBPEMEHHOW (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTcTBUM € HeW Marepual Kypca (QU3UKH OOBEIWHEH BOKPYT
¢usnueckux Teopuid. Beaymum B Kypce sBisercs (OpMUpOBaHME IPEJICTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanuzanus mpennojaraeT HUCMOJb30BaHUE TI'yMaHHTApHOIO
noTeHnuana (pU3n4ecKoi HayKu, OCMBICTICHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, @ TAKKe
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U 3KOJOIMYECKHUMHU MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc ¢pusnku npeamnonaraeT 3HaKOMCTBO € IIUPOKUM KPYToM
TEXHUYECKHUX U TEXHOJOTHUECKUX IPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsl MOCPEICTBOM BBEICHHUS AJIEMEHTOB COAEPKaHMs, MOCBSAIIEHHBIX
HKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHH, a
TaKkxe 00CyKIeHHS MPOoOIeM pallMOHATILHOTO MPUPOAOIIONIB30BAHUS U IKOJIOTUYECKON 0€30IacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE CpeHEro o0Iero o0pa3oBaHUs SBIAIOTCS
¢busnueckue teopun (popmMHupoBaHHE NPEICTABICHUN O CTPYKTYpe MOCTPOEHUS (PU3NYECKOW TEOpUH,



ponu GpyHIAMEHTAIBHBIX 3aKOHOB M IIPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJE, TPaHUIAX
IPUMEHUMOCTH TEOPHH, 1JIs1 ONUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPOLIECCOB).

CuCTeMHO-IEeSITETPHOCTHBIN TMOAX0J B Kypce (GHU3MKU pealu3yeTrcs Npexae BCero 3a Cuér
OpraHu3alK SKCIIEPUMEHTAIBLHON AedTeNbHOCTH oOyuatomuxcs. [{ns 6a30Boro ypoBHs Kypca GpU3MKU —
3TO UCHOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H JIaOOPATOPHBIX padoT,
KOTOpbIE B Iporpamme no ¢u3uke oObeAMHEHbl B OOIIMN CIIUCOK YYEHHMUYECKUX MPAKTUUYECKUX PadoT.
Bbinenenne B yKazaHHOM NEpedHE JIA0OPATOPHBIX pabOT, MPOBOAUMBIX Ui KOHTPOJS M OILCHKH,
OCYILECTBIISETCS YyYaCTHUKAMU 00pa30BaTEIbHOIO MPOLECca UCXO0/ U3 OCOOCHHOCTEN IIAHUPOBAHUS U
ocHamieHus: kabunera ¢usuku. IIpu >TOM oOecreuynBaeTcss OBIaJeHHE OOYYAIOUIMMHUCS YMEHUSMH
IIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH U IOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bosibioe BHMMaHuE yAeseTCs PELICHHI0 Pacy€THBIX M KauyeCTBEHHBIX 3azad. I[lpu stom s
pacu€THBIX 3aJa4 [PUOPUTETOM SBJISIOTCA 3aJaud € SBHO 3aJaHHOM (PU3MYECKON MOJEIblo,
MO3BOJISAIOIINE MPUMEHSTh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiena Kypca, Tak U
UHTErpUpPYs 3HAHUS U3 Pa3HBIX pa3/eioB. [l KaueCTBEHHBIX 3a]ja4 IPUOPUTETOM SBIIIOTCS 33aHUS HA
OO0bsICHEHUE MpOTeKaHUs (U3NYECKUX SBJICHUH M HPOLECCOB B OKpY’KaloIled >KU3HHU, Tpelyrolue
BbIOOpa (PU3UUECKON MOJICNN JJISi CUTYalluH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OGI'OC COO k MarepualbHO-TEXHUYECKOMY OOECHEUYEeHUIO
y4e0HOro mporiecca 0a30BbIi YPOBEHb Kypca (U3HKH Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus JOJHKCH
M3y4aThCsl B YCIOBMSIX MPEIMETHOTO KaOMHeTa (PU3MKMU WM B YCIOBHSX MHTETPHUPOBAHHOIO KaOHWHETa
MPEIMETOB E€CTeCTBEHHO-HAYYHOrO0 [HWKIA. B kaOuHere (QHU3UKK JOIDKHO OBITh HEOOXOIMMOe
nabopaTopHoe 00OpyZOBaHUE JJsl BBINOJHEHMS YKa3aHHBIX B NIporpaMMe No (pu3MKe YYEeHHYECKHX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMOHCTpaloOHHOe 000pyIoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHLUIOM MHUHHMMAJIbHON
JOCTaTOYHOCTH W 00ECHEeYMBACT TOCTAHOBKY IEPEYMCICHHBIX B IMPOrpaMMe IO (DU3HMKE KITFOUEBBIX
JEMOHCTpallMid A7 UCCIENOBAaHUS M3Y4YaeMbIX SIBJIEHUH M  TPOLIECCOB, OSMIUPUYECKUX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JIaGopaTtopHoe 00OpyIOBaHHE JUIsI YYEHHUECKHUX MPaKTHUECKUX paboT (opMmupyeTcs B BUE
TEMaTHYECKNX KOMIUIEKTOB UM oOecredynBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOy4YarolIUXCsl.
TemaTnueckue KOMIUIEKTHI J1aOOpPaTOpPHOro 000pyI0BaHUS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
HCIOJIb30BaHNU aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUjie HU(PPOBBIX T1a0OPATOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

e (opMHUpOBaHME HHTEpeca U CTpeMJIEHUs OOy4yaloIMXCsl K Hay4HOMY H3YYEHHIO MPUPOBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;
® pa3BUTHE NPEACTABICHUI O HAyYHOM METO/IE TO3HAHU U (HOPMUPOBAHHUE UCCIIEI0BATEIHCKOTO
OTHOIIECHHUS K OKPYXAIOIIUM SIBIICHUSM;

e (opMHUpOBaHME HAyYHOI'O MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHsI OCHOB CTPOEHHS MaTepHu
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHuE YMEHUN OOBICHATH SIBICHUS C HCIONb30BAaHUEM (PU3MYECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEJICTABICHUNA O posid (U3MKU JUIS PA3BUTHS JPYIMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX Iieneil oOecreunBaeTcsl pelleHueM CIeIyoIUX 3a/a4y B MPOLECcce M3YyueHUs
Kypca (pU3UKU Ha YPOBHE CPEIHEr0 00Iero oopa3oBaHms:

e pUHOOpETEeHHE CUCTEMbI 3HAaHUM 00 OOMIMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSX,

BKJIIOYass MEXAaHUKY, MOJIEKYJSIPHYIO (U3HKY, D3JEKTPOJAMHAMMKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI acTPOYU3UKY;



e (opmupoBaHUE YMEHHI NPUMEHSATH TEOPETUUYCCKUE 3HAHUS ISl OOBSICHEHUS (U3HUECKUX
SIBJICHUH B IPUPOJC U JIUIS IPUHATHUS IPAKTUYECKUX PEIICHUN B TOBCEIHEBHON KU3HH;
® OCBOCHHE CIIOCOOOB pEIICHUS PA3NIMYHBIX 3a]ad C SIBHO 33JaHHON (DPM3MYECKON MOJelnblo,
3a/a4, TOJPa3yMEBAIOIIUX CaMOCTOSATENbHOE cO3/laHue (PU3MUecKol MOoJenu, aJeKBaTHOM
YCIIOBUSIM 33J1auu;
e [OHMMaHHE (PUINYECKUX OCHOB M MPUHLHUIOB JACUCTBUSA TEXHUYECKHX YCTPOWUCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPENLY;
® OBJIQJICHUE METOJAaMH CAMOCTOSTENBHOIO IUIAHUPOBAaHMS W NPOBEACHUS (UBHYECKHUX
HKCIIEPUMEHTOB, aHalIM3a W WHTEpIpeTaluu HHPOPMAIMH, OIpeIeiIeHHUs] JI0CTOBEPHOCTU
IIOJIyYEHHOT'O pe3yJIbTata;
e cCco3JaHWe YCIOBMM JJIsi pa3BUTUS YMEHHH MPOEKTHO-HCCIEA0BATENbCKOM, TBOPUECKOM
JeSITENIbHOCTH.
Ha m3ydenne ¢usuku (0a30BbI YPOBEHB) Ha YPOBHE CpeqHEro oOIero oopa3oBaHUs OTBOJUTCS
136 gacoB: B 10 knacce — 68 gacos (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 yaca B HEJEINi0).
[Ipemaraemerii B mporpamMme mo (Qu3UKe MepedyeHb JTa0OpaTOPHBIX M IMPAKTHYECKHX pabdoT
SBIIETCS PEKOMEHIOBAaHHBIM, YYUTENb JIeaeT BHIOOP MPOBEICHHS JIaOOPATOPHBIX PabOT U OMBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00yJaroIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbl HAYYHOT0 MO3HAHUSA
®uszuka — Hayka o npupone. Hayunele MeToabl MO3HaHUS OKpyXaroumero wupa. Poub
IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue pu3nveckux siBJIeHU U npoueccoB. Hayunble runoressl. @uznyeckue 3aKOHbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB. [IpUHITUT COOTBETCTBHUSL.

Ponbs m mecto pusuku B GopMHUpPOBAaHUM COBPEMEHHON HAYYHOW KapTHHBI MHUPA, B IIPAKTUUYECKON
JeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
AHanorobie u U(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe aBuxeHue. OTHOCHTEIBHOCTh MEXAaHWYECKOro JIBiKeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, CKOpOCTh (CpeaHsISt CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MAaTEpUATIbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. ClokeHue NepeMenIeHII U CI0KEHHEe CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpPEHHOE TMpsAMOJUHEHHOe JBWxKeHue. ['paduxu 3aBUCHMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEMEIIeHUs MaTepruaIbHOW TOYKH OT BPEMEHHU.

CBobOogHOE majzieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe apmxkenue. [[BuxeHne MaTepuanbHONW TOYKH MO OKPYKHOCTH C MOCTOSIHHOM IO
MOJYJI0 CKOPOCTBbIO. YTJIOBas CKOpPOCTb, JUHEWHas cKopocTh. llepuoxg u wyactora oOpalleHus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHudeckue yCTpONWCTBA M TPAKTUYECKOE IPUMEHEHUE: CHUIAOMETp, IBHUIKEHUE CHApPSIOB,
[[EMTHBIE U PeMEHHBIE MepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, MILTFOCTPALlMs KHHEMAaTHYECKUX XapaKTePUCTHUK JIBHXKEHUSI.

[IpeobOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIEHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

Hamnpasnenue ckopocTu npu ABMKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO IBMXKCHHUS C IIEJIBIO OMPEIETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanme COOTHOMICHUS MEXAY MYTAMU, TPOHICHHBIMU TEJIOM 3a TOCJIEI0BaTeIbHbIE PABHBIE
MMPOMEXKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBKEHUU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYITIO.

N3ydenue nBuKEHUS MIApUKa B BI3KON KHUIKOCTH.

N3yuenune nBukeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHocutenpHOCTH ['amunes. llepBwlii 3akoH HeroTtoHa. MHepruanbHbIE CHCTEMBI
OTCYETAa.

Macca Tena. Cuna. [lpunmun cynepno3unuu cui. Bropoil 3akoH HeroToHa mjisi MatepualibHOM
Touku. Tpernii 3akoH HploTOHA 17151 MaTepUaNbHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsxectd. [lepBas kocMuyeckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.



Tpenue. Bunsl Tpenus (11okosi, cKoibxkeHus:, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbJKEHUS U cuiia TpeHus nokos. Koagdumuent tpenus. Cuiia COnpoTUBICHUS IPU IBHKEHUU Tela B
KHUJKOCTHU WU rase.

[ToctynarensHoe U BpalareabHOE ABUKEHHE aOCOIIOTHO TBEPAOIO Tea.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBHus paBHOBECUS TBEPIOIO TeEIA.

TexHu4eckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE: TOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CILyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TEl.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

CrnoxxeHnue cui.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecus TBEPAOTo Tena. Buabl paBHOBecHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanmne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MIPYKHUHE U PE3HHOBOM 00pasiie, OT
ux aeopmanuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TEJIA, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Nmnynee maTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepUalbHBIX TOYeK. VIMIylbCc CHIIBI H
M3MEHEHNE UMITYyJIbca Tejla. 3aKOH COXpaHEeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprust MarepuaabHOl Touku. Teopema 00 U3MEHEHUU KUHETHUECKON SHEPTUH.

[TorennmaneHast sHeprus. I[loTeHnManbHas SHEPrus yOpyro JIeGpOPMHPOBAHHOM MNPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuanpHble U HEMOTEHLIUANbHBIE CUIbl. CBSA3b pabOTHl HEMOTEHIUANBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOI 3HEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEPTUu.

Ynupyrue u Heynpyrue CTOJIKHOBEHHSL.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBIA MUCTOJET,
IBUKECHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHIE.

Ilepexosa moTeHIMATLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

N3yuenne abCONMOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHUJIBI C M3MEHEHHMEM MEXaHMYECKOW SHEpruM Tejla Ha MpUMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipuasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHMM M HUX OINBITHOE OOOCHOBaHUE.
BbpoynoBckoe nBuxenue. Auddysus. Xapaktep ABMKEHHS M B3aUMOJCHCTBUS YacTHI[ BELIECTBA.



Mopenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPIABIX TEI U 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mojenei. Macca u pazmepbl Mosiekys. KonnuectBo BeniectBa. [loctosiHaas ABoraapo.

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

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH UIEATIBHOIO
raza. AOCONIOTHas TemIeparypa Kak Mepa CpeIHEeld KHHETHYECKOHW SHEPrHMH TEMJIOBOTO JBMKEHUS
yactull raza. [Ilkamna tremnepatyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Knanelipona.
3akon Jlanbrona. M3omporeccs B HaeaqbHOM T'a3e ¢ HOCTOSHHBIM KOJIMYECTBOM BeliecTBa. [ padudeckoe
MpeJICTaBJICHHE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOUIME JAUCKPETHOE CTPOCHHE BEUIECTBA, (poTorpadmu MOJEKYT OpraHMYeCKHX
COETUHEHUH.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JTBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIas MPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnbITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3[AyXa B KJIACCHON KOMHAT€ Ha OCHOBE H3MEpPEHHMI 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnnaMmuyeckasi cuctemMa. BHyTpeHHSs SHeprus TEpMOAMHAMHYECKON CHCTEMBI U CIIOCOOBI €€
n3MeHenus. KommdectBo TemnoTel U padora. BHYTpeHHsIsI SHEprusi OJHOATOMHOIO HJIE€aIbHOIO Tasa.
Buasl Teronepenayuu: TemIONpOBOIHOCTh, KOHBEKLIUS, U3TyUeHUE. Y IeJbHas TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemoThl pH Temjionepeaaye.

[TonstTne 06 ammabatHoMm mporecce. [lepBblii 3akoH TepMmoanHAMUKH. [IpuMeHeHHE MepBOro
3aKOHA TEPMOAMHAMMKHU K H3ompolieccaM. ['papuueckast uHTEpnpeTanus padoThl rasa.

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B IpUPO/IE.

TennoBele Mammubl. [IpuHIUMOBL AelcTBUS TEIUIOBBIX MamuH. [IpeoOpa3zoBaHus 3HEpruM B
TerioBbIX MamuHax. KoadduiumeHT monesHoro aeiictBus TeruioBoit Mammubl. [ukn Kapao u ero
KO3 (HULIMEHT MOJIE3HOro AEHCTBUS. DKOJIOTHUECKHEe TPOOJIEMbI TEIII0IHEPTETHKY.

TexHuueckue yYCTpOHMCTBA M MPAKTHUUECKOE NPUMEHEHHWE: JIBUraTelb BHYTPEHHEro CropaHwus,
OBITOBOM XOJIOIUIFHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHENW SHEPIUM Tella PU COBEPILIEHUU pabOThl: BbUIET MPOOKU U3 OYyTHUIKH O]
JIEHCTBHEM CXXAaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOW TpyOke TyTéM  TpeHHA
(BuIEOIEMOHCTpAITHS ).

N3meneHue BHyTpeHHEH SHEepTUu (TeMIepaTyphl) Tejla Py Terionepeade.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, PeaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniuie cocmoanusa eeujecmea. Pazosvie nepexool

[Tapoobpa3zoBanue u KoHaeHcanus. Mcmapenwe u kumneHue. AOCONIOTHAsS W OTHOCUTEIbHAS
BIQXXHOCTh BO37ayXa. HacelmeHHbpId Tmap. YaenapHas TemIoTa Mapoo0pa3oBaHus. 3aBUCHUMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.



Teépmoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOUCTB KpUCTAILIOB. JKuakue
kpuctaibsl. CoBpeMeHHble MaTepuaibl. [lnaBnenne u kpuctanmnuzanus. Y aeabHas TeIIoTa IUIaBJICHHUS.
Cybmumarus.

VYpaBHeHHe TEII0BOro OanaHca.

TexHuueckue ycTpocTBa U MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP,
TEXHOJIOTUH MOJTYYCHHs] COBPEMEHHBIX MaTEePHUAaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IUIABJICHHS KPUCTAILUTUIECKOTO BEIIECTBA.

JleMOHCTpalys KpUCTaIOB.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue oTHOCUTETHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHamMuKa

Tema 1. Inekmpocmamuka

OnekTpu3zanus Tejl. ODJEeKTpUYecKui 3apsia. J[Ba Buaa anekTpuueckux 3apsanoB. [IpoBoaHukw,
JTUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIl 3JI€KTpUYECKHI 3apsii. DIEKTPUUYECKOE
noste. Hanpspk€HHOCTB 3iieKTprdyeckoro noiid. [IpuHnmn cyneprno3unuu 3JIeKTPUYECKUX IosieH. JInHuu
HaIpPsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snexrpocraTmueckoro mois. Ilorennman. PasHocts moreHmmanos. IIpoBogHuKN H
JTUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM M0J€e. JuanekTpuyeckas NpoOHUIAEMOCTb.

Onektpoémkocth.  Konumencarop.  DIeKTpoEMKOCTh  IUIOCKOTO  KOHACHcCaTopa.  DHEprus
3apsyKEHHOT0 KOHJIEHCATOPA.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE MPUMEHEHME: DJEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3all[UTa, 3a3€MJICHHE AJIEKTPONpPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN armapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anMogeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEeKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKHU B 3JEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAIH TUIACTUH, PACCTOSIHUS MEXIY
HUMH U JUAIJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mok. Toku é paznuunsix cpeoax

DJIEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHMS AJIEKTPUUECKOro Toka. Mcrounmkm toka. Cuia
ToKa. IlocTOsIHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTKa LEemu.

DNEKTPUUECKOE CONPOTHUBIICHHE. YJEIBHOE CONpPOTHBIEHHE BelecTBa. [locienoBarensHoe,
napajuiesibHOe, CMEIIAaHHOE COEAMHEHHNE TPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIIHOCTD 3JIEKTPUYECKOT0 TOKA.



DNEeKTPOABUKYIAsl CUJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa JJ1sl TIOJTHOM
(3aMKHYTOH) 25IeKTpUUecKoii ermu. KopoTkoe 3aMbIkaHHeE.

DNEeKTpOHHAsT MPOBOJUMOCTh TBEPHABIX METAJJIOB. 3aBUCUMOCTH COMNPOTUBIICHUS METAJUIOB OT
temieparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAs MPOBOJUMOCTD MOTYNPOBOJHUKOB. CBoiicTBa p—N-
nepexoa. [lomynpoBoJHUKOBBIE TPHUOOPEI.

DNeKTpUUECKUN TOK B PacTBOPax U pacijiaBax AJIEKTPOIUTOB. DIEKTPOIUTHUECKAs AUCCOLUAIIMSL.
DIEKTpOIH3.

DneKkTpruyecKHil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [lna3ma.

TexHuueckue yCTpPOWCTBA W TMPAKTHYECKOE IPUMEHEHHE: aMIIepMETpP, BOJBTMETP, PEOCTarT,
UCTOYHUKUA TOKA, 3JEKTPOHArpeBaTEJIbHBIE MPUOOPHI, AJIEKTPOOCBETUTENIbHbIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKYyMHBIA JHOA, TEPMUCTOPHI H (HOTOPE3UCTOPHI, IOITYIPOBOJHUKOBBIA THOI,
rajibBaHUKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMIPSKESHHUSL.

3aBUCHUMOCTh CONPOTUBIICHUSI [IJIMHIPUISCKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIN TOTIEPEYHOTO
CEUeHUs U MaTepuana.

CwmernianHOe COeTMHEHUE TIPOBOTHUKOB.

[Ipsimoe n3mepeHue >MeKTPOABMKYIIEeH cuiibl. KOpoTkoe 3aMbIkaHie ralbBaHHUECKOTO dJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBHCHMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenne 3meKTpoABMKYIIEH CUIIbl MICTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Hab6mronenue snexrpomnusa.

MexnpeamerHblie CBA3U

N3yuenne xkypca ¢usuku 6azoBoro ypoBHA B 10 Kjacce OCYIIECTBIACTCS C  y4ETOM
COJIEPKATENbHBIX MEXKIIPEJAMETHBIX CBsI3e€l C KypcamMH MaTeMaTHKH, OMOJOTHH, XWMHUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nowsimusi, CBS3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO IMO3HAHUSA: SBJICHHE,
Hay4HbId (akT, TUMOTe3a, (QuU3NUecKas BEJIWYWHA, 3aKOH, TEOpHs, HaONIOJCHUE, HKCIIEPUMEHT,
MOJEIIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, JuHEHas (QyHKuus, napabosa, rumepOosa, UX
rpadUKy ¥ CBOWCTBA, TPUTOHOMETpUYECKHE (QYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABMKEHUE B KUBOU mpupone, nuddysus, ocMoc, TeII000MEH KUBBIX
OpraHU3MOB (BHJIBI TEIUIONIEPEAAYHN, TEMIIOBOEC PABHOBECHE), DIICKTPUUECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, XKUIKOCTEH W Ta30B, AJIEKTPUUECKHE CBOIMCTBA METAJUIOB,
AIEKTPOJIUTUYECKAS TUCCOLMALINS, TalbBAaHUKA.

l'eoepaghus: BNaXHOCTh BO3/yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texuonoeus: mpeoOpa3zoBaHUE IBIKEHUN C HUCIIOTB30BAHHEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
TIOAIIUITHAKY, WCTIOJB30BaHUE 3aKOHA COXPAHEHHUS MMIYJbCca B TEXHHKE (pakeTa, BOAOMET U APYTHE),
JBUTATEh BHYTPEHHErO CropaHus, TMapoBas TypOWHa, OBITOBON XONOJWIBHUK, KOHIHUIIHOHED,
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TEXHOJIOTUH TOJYYE€HUsI COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTUH,
ANIEKTPOCTAaTUYECKAsl  3allUTa, 3a3eMJICHHE dJEKTPOIpPHOOPOB, KCEPOKC, CTPYHWHBIM MpUHTED,
3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, STEKTPOOCBETUTEIbHBIE TPUOOPHI, raJIbBAHUKA.

11 KJIACC

Paznen 4. DaekrpoauHaMmnka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

[TocrossuHbie MarHuThl. B3anMoIelcTBHE NOCTOSHHBIX MarHuToB. MarnutHoe mnoisie. Bekrop
MAarHUTHOM HMHAYKIUU. [[puHIUI Cynepno3Wuuy MarHUTHBIX MoOJied. JIMHUKM MarHUTHOM WHAYKIWH.
KapTuna nuHMii MAarHUTHOM MHIYKLIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€e 10JIe NPOBOAHUKA ¢ TOKOM. KapTuHa JUHUN MHAYKIIMA MAarHUTHOTO TOJIS JJIMHHOIO
MPSIMOTO MPOBOJAHMKA M 3aMKHYTOT'O KOJBIIEBOTO MPOBOAHHMKA, KATyIIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmoaeiicTBre TpOBOAHUKOB C TOKOM.

Cunia Amriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuna JlopeHua, eé Moaynb M HampaBiieHHE. [[BH)KeHHE 3apsDKEHHOM 4YacTULbl B OJJHOPOJHOM
MarHuTHOM noJie. Pabora cumsl Jlopeniia.

SBnenue  sneKTpoMarHUTHOM  WHAyKuu.  [loTok  Bekropa  MarHUTHOM  MHIYKLIHH.
DNEeKTPOABUKYIIAs CUJIa MHAYKITUU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIuu Dapanes.

BuxpeBoe snekrpuueckoe nosue. DIEKTPOABUKYILAS CUla MHAYKUUU B POBOJAHUKE, IBHXKYIIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTpOMarHuTHOE TOoJIe.

TexHnMueckue yCTpoNCTBA U MPAKTUYECKOE TPUMEHEHHUE: IOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIh, YCKOPUTEIH JIEMEHTAPHBIX YaCTHUIl, UHAYKITHOHHAS TIEYb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MarHUTHOTO TIOJIS.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue ANEKTPOMArHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

UccnenoBanue neCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnegoBanue siBIEHUS 371€KTPOMAarHUTHOM MHIYKIUU.

Pa3nen 5. Kojiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus
KonebarenpHast cucrema. CBOOOAHBIE MeXaHMUYecKue Kolebanus. ['apMoHUYecKHe KoyeOaHus.
[lepuon, yactora, ammutyna u ($aza xonebanuit. [IpykuHHBI MasSTHUK. MaTeMaTHYECKUd MAasTHUK.
YpaBHEeHHE TapMOHUYECKHX KoseOanuil. [IpeBpaiiieHre sHeprun mpu rapMOHUYECKUX KOJIeOaHUsX.
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Kone6arenbupiii  koHTYp. CBOOOJHBIE  AJEKTPOMArHUTHBIE  KOJEOAHUST B HJICAJTLHOM
K0Je0aTeIbHOM KOHType. AHAJIOTHUS MEXIy MEXaHWYECKUMHU U DJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI PHEPTUU B UJICATLHOM KOJIeOaTEIIbHOM KOHTYpE.

[IpencraBinenre o 3aTyxaromMX KoieOaHUSX. BBIHYXKIEHHbIE MeXaHWYeCKHEe KoJeOaHHUs.
Pe3onanc. BeinyxeHHbIE 2JIEKTPOMAarHUTHBIE KOJICOAHNUS.

[Tepemennbiii TOoK. CHHYCOUIANbHBIM MEPEMEHHBIH TOK. MOIIHOCTh TMEPEMEHHOIO0 TOKa.
AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUCHHUE CUJIbI TOKA M HAIIPSHKCHHUS.

Tpanchopmarop. [IpousBoacTtBo, mepenaya ¢ MOTpeOJIEHUE  ANEKTPUUYECKOM  DHEPrHH.
DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE AMEKTPO3HEpruu. KylbTypa UCIOIb30BaHuUs 3JIEKTPOIHEPTUU
B [TIOBCETHEBHOW KU3HM.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: JJIEKTPUYECKUM 3BOHOK, I'E€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoieOaTeNbHONH cHCTeMbl (MPYKUHHBIA WM MaTeMaTHYEeCKHit
MasITHHK).

Ha6moenue 3atyxatoniux koiaeOaHui.

HccnenoBanme CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcmorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HAIPSDKEHUS OT BPEMEHH) UIS SJIEKTPOMArHUTHBIX
KoJ1e0aHuH.

Pe3onanc mnpu mocienoBaTEIbHOM COECOUHEHHUHM PE3UCTOPa, KaTYIIKHM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUU 3IEKTpoIepeaayuH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCMOCTH MEPUOJIA MAJBIX KOJEOAHU Tpy3a HA HUTU OT ATUHBI HUTH U MAacCChI
rpysa.

HccnegoBanue mepeMEHHOTO TOKAa B LENU W3 IOCIEIOBATENIbHO COECIUWHEHHBIX KOHAEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHble 60JIHbL

MexaHuueckue BOJIHBI, yCI0BUs pacnpocTpaneHus. [lepuoa. CkopocTs paclipocTpaHEeHUs U UTMHA
BosHEL. [lonepeuHsie u mpoaonabHbIE BOMHBL. HTepdepentus u nudpakius MexaHn4ecKuX BOJH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHuTHbIE BOJIHBIL. YCJOBUSL M3JIY4Y€HUs DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHrtanusi BektopoB E, B, V B anexrpomarauTHON BOJHE. CBONCTBAa AJIEKTPOMATHUTHBIX BOJIH:
OoTpakeHUe, MpeJoMiIeHue, nmonspusanus, audpakuus, uaTepdeperips. CKOpOCTh dMEKTPOMArHUTHBIX
BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMArHUTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paTroOCBA3U U TENEBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHudeckue yCTpOHMCTBA ¥ TPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE M MEIUIMHE, pajap, paAuONpUEMHHK, TEIEBU30p, AaHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJIH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

Habntoienue otpakeHus U IpeoMIIeHUS] MEXaHUYECKUX BOJIH.

Ha6monenue natepdepeHny U AuPpakini MEXaHUIECKUX BOJH.
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3BYKOBOH pE30HAHC.

Habumtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMi.

HccnenoBanne CBONCTB 3IIEKTPOMArHUTHBIX BOJH: OTPaK€HUE, IPEIOMIIEHHE, MOJsIpU3aLus,
mudpaknus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacnpoCTpaHEHHE CBETa B OJHOPOAHOM cpene. Jlyu
cBera. TOYeUHBIN UCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[IpenomiieHne cBera. 3aKOHBI IPEJIOMJICHUS cBeTa. AOCONIOTHBIA IOKA3aTeidb IPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpaxeHnue. IIpenenpHblil yroi nojaHOro BHyTPEHHETO0 OTPaKEHHUS.

Hucniepcus csera. CloxxHbIH coctaB Oenoro cera. L[Ber.

Cobuparomye 1 paccenBaroiue JUH3bL. ToHKas JuH3a. POKYCHOE pacCTOSHHME U ONTHYECKas CHiia
TOHKOH NHH3BL. [locTpoeHune n300pakeHuii B COOMPAONINX U pacCeHBAONUX JIMH3aX. DopMyra TOHKOH
JIMH3bL. Y BETMYEHUE, 1aBAEMOE JIUH30MU.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Matepdepenuus cBera. KorepeHTHble HCTOYHHMKHU. YCJIOBHSI HAOIIOACHUS
MaKCUMYMOB ¥ MHHUMYMOB B HHTEp()EPEHIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxus ceera. Judpakuronnas pemerka. Y cioBrue HAONIOIEHNS TIIaBHBIX MAaKCUMYMOB IIPH
MaJeHUH MOHOXPOMATHYECKOrO CBeTa Ha JU(PPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuuyeckue yCTpoiicTBAa W TNpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyna, (oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKA, AW(PAKIMOHHAS pEHETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMmosinHeitHOE pacnpocTpaHeHHe, OTpAKEHHUE U NpesoMiieHne cBeta. OnTudyeckre npuoopsl.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOWCTB N300paKeHHi B THH3aX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Ha6monenne unatepdepeHinm cera.

Ha6mronenue qudpakuun cera.

Habmtonenue nucnepcuu cBeta.

[TonydyeHune cekTpa ¢ TOMOIIbIO MPU3MBI.

[Tonmy4yeHue cniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habutoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokaszarens NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHid B THH3aX.

Hab6mronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH
['panuibl TPUMEHUMOCTH  Kjaccudeckoil wMexaHuku. lloctynaTel crenuManbHOM — TEOpUU
OTHOCHUTEIILHOCTH: MHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, NMPHUHIIUI OTHOCHUTEIHHOCTH
DOWHIITEWHA.
OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHNE JJTHHBI.
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTULIBI.
CBs13b MacChI C DHEPTHUEH U UMITYJIHCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHSI TTOKOSI.
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Paspen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOI ONMUKU
®otonsl. @opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTON. DHEPrusi U UMIYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue ¢Gotodpdexra. Onbitel A. I'. CroneroBa. 3akonbl (ororddexra.
VYpaBuenue Diinmreitna s porodddexra. «Kpacnas rpanuna» Gororddexra.
JHaBnenne cBera. Onbwithl [1. H. JIeGenena.
XUMHYECKOE IEHCTBUE CBETA.
TexHuyeckue ycTpoiicTBa M MpakTHYECKOe NMpUMEHEeHHe: (OTOINEMEHT, (POTONATUUK, COMHEUHAS
Oarapesi, CBETOIHO/I.
Jlemoncmpayuu
D013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.
HccnenoBanue 3akoHOB BHeIIHETO GoTtodddexra.
Cseroauos.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuro o -dactunl. [lmanerapnas monenb
atoMa. [loctynarel bopa. M3mydenue u moriomenrne GOTOHOB MPHU MEPEXO0JIe aToMa C OJHOTO YPOBHS
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0poJa.
BousiHoBBIE cBOMCTBa yacTull. BonHbl ae bpoinsa. KoprycKyasspHO-BOJIHOBOM 1yanu3M.
CHoOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.
TexHuuyeckue yCcTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPajbHbIA aHaNM3 (CIEKTPOCKOII),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopra.
Onpenenenre AJIMHBI BOJIHBI JIa3epa.
Habmtoienne nuHeHvaThIX CleKTPOB U3ITyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HalGmronenue nuHeiyaToro criekTpa.
Tema 3. Amomnoe aopo
DKCNEpUMEHTBI, JI0Ka3bIBAIOIUE CIOKHOCTh CTpoeHus sapa. OTKpbITHE paJlOaKTUBHOCTH.
OmnswiTel Pesepdopna mo omnpeneneHuro coctaBa paArMoaKTUBHOTO u3nydeHus. CBolicTBa anb(da-, Oera-,
ramMmma-usiydeHus. BiusiHue painioakTHBHOCTH HA KUBBIC OPTaHU3MBI.
OTtkpsiTHE TIPOTOHA U HeWTpoHa. HyknonHas monens sapa ['eiizenOepra—lBanenko. 3apsa sjapa.
Maccosoe uncio sapa. M3otomnsl.

Anbda-pacnan. ONeKTpOHHBIH M TMO3UTPOHHBIN Oera-pacman. ['amma-uznydenue. 3aKkoH
PaZMoOaKTUBHOIO pacraja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

AnepHsle peakunu. JleneHne U CUHTE3 SAEp.

Snepubiii peakrop. TepmosaepHblit cunTe3. [IpoGiieMbl M MEPCHEKTUBBI AAEPHOW SHEPTETHKH.
OKOJIOTMYECKHUE aCHEKTHI SIAEPHON YHEPTEeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHbIE B3aUMOAECHCTBH. EAMHCTBO (pM3NYECKOi KapTHHBI MHpa.

TexHuueckue ycTponCcTBa U MPAKTUYECKOE NMPUMEHEHHUE: NO3UMETP, Kamepa BuiibcoHa, sepHbIN
peakTop, aToMHast 6oM0a.

Jlemoncmpayuu
Cu€TYnK HOHUBHUPYIOUIUX YACTHII.
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Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3zpnes 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Dtanbl pa3BuThs actpoHomud. [IpukinaiHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMHUMU.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IJIAHETHI, X BUAUMOE ABHXKEHUE.

Conneunas cucrema.

Comnie. ConHeuHasi akTUBHOCTb. Mctounuk sHeprur CosiHIIa W 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. Jluarpamma  «CHEKTpajdbHBIM  KJIacC —  CBETUMOCTBbY».  3BE3JbI  TJIABHOU
MIOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» ISl 3BE3] IVIaBHOM IOCIIEIOBATEIbHOCTH.
BuyTpenHee ctpoenue 3B€371. COBpEMEHHbBIE NPECTABICHUS O IPOUCXOXKACHUU U 3Botouu CoiHIa 1
3BE37. DTanbl )KU3HHU 3BE3.

Mneunsiii [lyte — nama [anmaktuka. Ilomokenwe u aBmxenue Connna B [Nanmaktuke. Tumbl
rajiakTuk. PajuoranakTiuky u kBa3zapsl. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacumupenue Beenennoil. 3akon Xa06ma. PazOeranue ramakrtuk. Teopus bonbuioro
B3pbIBa. PeIMKTOBOE M3IIydueHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmronenuss HEBOOPYKEHHBIM TJa30M C HCMOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOKCHUH IS
OTIpe/ICTICHUS TTOJIOKCHHUSI HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3qusi CeBEpHOTO
MOJTyIIapusi U SIPKUE 3BE3/bL.

HaGmonenus B Teneckon Jlynsl, uranet, Miewnoro Ilyrtu.

Oo6o0manee NoBTOpeHne

Ponb pu3mku M acTpOHOMUM B 3KOHOMHYECKOW, TEXHOJOTHYCCKOW, COIMATBLHOW W ITHYECKOU
cdepax AeITeTbHOCTH YelIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAyYHOW KapTHUHE
MUpa, posib (U3NYECKO Teopuu B (OPMUPOBAHUU MPEACTABICHUN O PU3NUECKON KapTHHE MHUpA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOLIEM pAIY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTAaBICHUN O
MIPUPOJIE.

MexnpeamerHblie CBA3U

N3yuenne xkypca ¢usuku O6azoBoro ypoBHA B 11 Kjacce OCyImIeCTBIAETCS € y4ETOM
COJIEP>KATENbHBIX MEXIPEAMETHBIX CBs3eH C KypcamMH MaTeMaTHKH, OMOJOTHH, XUMUH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nowsimusi, CBS3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO IMO3HAHUSA: SBJICHHE,
Hay4HbId (akT, TUMOTe3a, (QuU3NUecKas BEJIWYWHA, 3aKOH, TEOpHs, HaONIOJCHUE, HKCIIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pemieHue CUCTEMBbl YpaBHEHUM, TPUTOHOMETpHUECKUE (QYHKIIMU: CHHYC, KOCUHYC,
TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPhl M UX IMPOEKIUU Ha OCHU
KOOPJMHAT, CJIOKEHHWE BEKTOPOB, TIPOM3BOJHBIC DJIEMEHTAPHBIX (GYHKIHMH, TPU3HAKK TMOA00US
TPEYroJIbHUKOB, OMPeIeICHHE TIIOAAN IIOCKUX GUTyp U 00BhEMa Ted.

buonoeus: snexTpudeckue SBICHHUS B >KHUBOM NpUpOjE, KoJjieOaTeNbHBIC IBWIKEHUS B JKHBOU
MPUPO/JIE, ONITUUECKUE SIBJICHUS B dKUBOM IPUPOJE, NEHCTBUE paguallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJICKYJ, KPUCTAJUIMUECKAs] CTPYKTypa TBEPABIX TEN, MEXaHH3MBbI
00pa30BaHMs KPUCTATUIMIECKON PEIIETKH, CIIEKTPATbHBIN aHAIH3.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MIJIM, 3aJ€KU MAarHUTHBIX pyld, (QOTOChEMKA 3EMHOMU
MMOBEPXHOCTHU, MIPEACKAZAHNE 3EMIIETPSICEHUH.
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Texnonozcusi: JWMHUM DJIEKTPOIIEpeNay, TEHEpaTop IEPEMEHHOTO TOKAa, 3JIEKTPOJBUIaTEllb,
UHIYKIIMOHHAS Te4b, pajap, paguoNpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi OaTapesl.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O PU3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenne ydeOHOro npenamera «Pusnka» Ha ypoBHE cpeaHero odmiero obpazoBaHus (0a30BBIi
YPOBEHbB) TOJDKHO 00ECIEYHUTh JOCTHKEHUE CICAYIONIMX JINYHOCTHBIX, METAIPEJAMETHBIX U MPEAMETHBIX
00pa3oBaTENbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS YueOHOro npeamera «Dusuka» T0IKHBI OTpaxaTb TOTOBHOCTD
U CIIOCOOHOCTH 00YYaroIIUXCs PYKOBOACTBOBATHCS C(OPMHUPOBAHHONW BHYTPEHHEH MO3UIMEN JTMYHOCTH,
CUCTEeMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM [EHHOCTSIM POCCHHCKOTO OOINECTBa, pACIIMPEHUE KU3HEHHOTO OIbITa M OIBITa
NEeSTeNIbHOCTH B MPOIECCe pealli3alid OCHOBHBIX HANPABJICHHUM BOCIUTATENLHOMN IEATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:knaHCcKoOro BOCIMTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKON TO3UIMU OOYYAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO 00IECTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEPECax IPa)kIaHCKOTro 00IeCTBa, y4acTBOBATh
B CAMOYIIpaBJICHNH B 00pa30BaTeIbHOW OpTaHU3aINH;

YMEHHE B3aUMOJCHCTBOBATH C COIHMAIbHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMU U
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSIM POCCUHCKUX YYEHBIX B
o0nactu (GU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CTIIOCOOHOCTh OIIGHWBATh CHUTYallMI0 W TNPHUHUMATh OCO3HAHHBIC PEIICHUs, OPHEHTHUPYSICHh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMYUBOTO OYAYIIETO;

4) 3CTeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpY, BKIIOYas JCTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢duznyeckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS:

UHTEepEeC K pa3iIuyHbIM cdepaM MpodhecCHOHATBHON NeSTeNbHOCTH, B TOM YHCIE CBA3aHHBIM C
(U3UKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIei mpodeccuu U peaan3oBbIBAThH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUI0 W C€aMOOOpa3oBaHHI0O B oOjacTM (QU3MKH Ha
MPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrHYecKOro BOCIUTAHMS

Cc(OPMHPOBAHHOCTh  3KOJOTMYECKOH  KYJIbTYpbhl, = OCO3HaHHME  IJI00AJBHOIO  Xapakrepa
AKOJIOTMUECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYILIECTBIICHHE JEHCTBUH B OKpYKaIOLIeW cpele Ha OCHOBE 3HAHMS Liejiel
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;
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pacipeHre OmbiTa JAEATEIBHOCTH HKOJOTHYECKOW HANpaBJICHHOCTH HAa OCHOBE HMEIOIIHUXCS
3HaHW# Mo usuke;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

Cc(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO DPa3BHUTHS
¢bu3nveckoil HayKw;

OCO3HAaHHME IICHHOCTH HAYYHOH JEeSITEIbHOCTH, TOTOBHOCTh B TMPOILECCE H3yYCHHS (UIUKU
OCYIIECTBISTH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO NESITEIbHOCTh MHANBHIYAIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTHM3UPOBATH IPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

OTIpECTIATH LENU AesITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabarhiBaTh IJIaH pEIICHUS MPOOJIeMbl ¢ y4y€TOM aHalIM3a HMMEIOIIMXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECypPCOB;

BHOCUTH KOPPEKTUBHI B JI€ATEIHHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEJNSIM, OI[CHHBAThH
PUCKH TIOCIICACTBHIA e TSIILHOCTH,

KOOPJIUHUPOBATh M  BBIIOJNHATH pabOTy B  YCIOBUSX PEAITbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIeM.

ba3oBble uccienoBareibcKkue AeiCTBUA:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUYECKON HAYKH;

BJIQJICTh HABBIKAMH y4eOHO-HCCIICIOBATEILCKON M MPOSKTHOM JCSITEILHOCTH B 00JIaCTH (PH3UKH,
CIOCOOHOCTBIO U TOTOBHOCTBHIO K CaMOCTOSITEILHOMY IMOUCKY METOJIOB pelIeHHUs 3a1ad (hU3MYecKOoro
COJIEpKaHUsl, IPUMEHEHHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BIIQJIETh BHUJAMU JEATEIBHOCTH IO TMOJYYEHHI0 HOBOTO 3HAHHS, €ro HHTEepIpeTaluH,
MpeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYalHUsX, B TOM YHCIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (PU3HKH;

BBISIBJISTh IPHUYUHHO-CJICICTBEHHBIC CBSI3W W aKTYaIM3UPOBATh 3aJlady, BBIJIBHTATh THIIOTE3Y €
pellleHrs, HAaXOJIUTh apryMEHTHI IS JOKa3aTeNbCTBA CBOMUX YTBEPXKIACHHM, 3a7aBaTh MapaMeTpbl U
KPUTEPHUU PEIICHUS;

aHAIM3UPOBATh TOJIYUEHHBIE B XOJ€ PEUICHHS 3aJaud pe3yJbTaThl, KPUTUUYECKH OIICHUBATh UX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTENbHON AEATEILHOCTH, B TOM UHUCIIE
IIpU U3YyYEHUH (PU3UKU;

JaBaTh OLEHKY HOBBIM CHTYAI[UsM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MePEHOCUTH 3HAHUS TT0 (PU3MKE B IPAKTHUECKYIO 00JIACTh KU3HEACITSILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, TIPe/IaraTh OPUTHHAIBHBIC IOAXOIbI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BIIAJICTh HABBIKAMH MOJy4eHHUs MHGOpMAIUU (PU3NIECKOTO COJIEPKaHUsI M3 MCTOYHHUKOB Pa3HBIX
THTIOB, CaMOCTOSITEILHO OCYIIECTBIIATH TIOWCK, AaHAJU3, CHCTEMATU3alMI0 ¥ HWHTEPIPETAIHIO
nH(OPMAaIIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;
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UCIOJB30BATh CPEICTBA HH(GOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJOTHHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHM3allMOHHBIX 3a7ad C CcoOJIoJeHHEeM TpeOOoBaHMIA
SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, TUTHUEHBI, PeCypCcOoCOEpex eHHUs, MPABOBBIX M ITUYECKHX HOPM,
HOpPM MH(OPMALIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COACPKAHUS B pazIMYHBIX (Qopmarax ¢ y4ETOM Ha3HAYCHHS
nH(OpPMaLIUY U 1IeJIeBOI ayAUTOPUH, BEIOUpAs ONTUMANBbHYIO (hOpMY MPEICTABICHUS U BU3YAIU3AIIUH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

OCYIIECTBIATH OOILICHUE HAa YPOKaX (PU3UKU U BO BHEYPOUHOU JESATEIHHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOThI;

BEIOMpATh TEMATHKy M METOABl COBMECTHBIX JICUCTBUH C Y4€TOM OOIIMX HMHTEPECOB W
BO3MOKHOCTEH Ka)KJI0T0 4JIeHA KOJUIEKTUBA;

MIPUHUMATH II€JId COBMECTHOM JIESITEIIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHS 1O €&
JOCTH)KEHHMIO: COCTaBIISATh IUIAH JEWCTBUM, pacnpenesisiTh poJM C Y4YETOM MHEHUM YYaCTHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAayeCTBO CBOETO BKJIaJa M KaXKJIOTO YJYacTHMKA KOMaHIbl B OOUIMI pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IIPOEKThI, OLIEHUBAaTh UAEH C TNO3ULUMHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYUIECTBJISATh IMO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMUHBIX CHUTYaUUAX, POSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHble ieiicTBUS
Camoopranmusanus:
CaMOCTOSITENILHO OCYILECTBIISTH MIO3HABATEIbHYIO JIEATENBHOCTh B 001acTH (PU3UKU U aCTPOHOMHUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U POPMYJIMPOBATH COOCTBEHHBIE 3a]1aUH;
CaMOCTOSITENIbHO COCTABJISITh IJIaH PELICHHs paCYETHBIX U KaUYECTBEHHBIX 3a/1a4, IJIaH BHIMOJIHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHUI];
JlaBaTh OLEHKY HOBBIM CUTYAaIlHsIM;
paciIMpsATh paMKU y4eOHOT0 peMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CrocoOCTBOBaTh (OPMHUPOBAHUIO M MPOSBICHUIO 3pYIULIUU B 001acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyIbTYpPHBIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:
JlaBaThb OLICHKY HOBBIM CHUTYyalusIM, BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;
BJaJIeTh HaBBIKAMHU IO3HABATEJIbHOM pedUIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHM H
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;
UCIOJIb30BaTh MPUEMBI pedIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3YNbTaTOB AEATEIbHOCTH;
MIPUHUMATD ce0sl, TIOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPHU aHAIMU3€E PE3YNIbTaTOB AECATEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
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B mporecce noCTHKEHUS THYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPAMMBI 1O (DU3HKE IS YPOBHS
cpeaHero oOmero o0Opa3oBaHUs y OOYYaIONIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIA WHTEIUIEKT,
Mpernoiararomuii copMUpPOBaHHOCTb:

CaMOCO3HaHUsI, BKJIFOYAIOIIETO0 CIIOCOOHOCTh TIOHUMATh CBOE 3MOIMOHAILHOE COCTOSIHHE, BUICTh
HaIpPaBIICHUsS Pa3BUTHUS COOCTBEHHON AMOIMOHAIBHOH cephl, OBITH yBEpEHHBIM B ce0¢;

CaMOperyJIMPOBaHUS, BKIIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATH OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIOCOOHOCTH aIalITUPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHUSM U TPOSBISATh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONIEH CTpeMIICHUE K JOCTHKCHHIO LEJIH U YCIeXy, ONMTHMHU3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

IMIATHH, BKIIOYAIONICH CIIOCOOHOCTh TTOHUMATh SMOIIMOHAIBLHOE COCTOSIHUE JIPYTHX, YYUTHIBATH
€ro MPH OCYIIECTBICHUH OOLICHHUS, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIFOYAIOIINX CIIOCOOHOCTh BHICTPAWBATh OTHOIICHUS C IPYTHMH JIFOIbMH,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOHPIJIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xonmy o6yuyenus B 10 kiaacce npeameTHble pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTNUXCS YMCHHIA:

JIEMOHCTPHUPOBATh Ha MPUMEpPaxX Pojb U MecTO (HU3UKU B (DOPMHUPOBAHUHM COBPEMEHHON HAy4YHOM
KapTUHBI MHPA, B PAa3BUTHUM COBPEMEHHOW TEXHUKH WU TEXHOJIOTMHM, B MPAKTUYECKOW AEATEIbHOCTH
JIIOJICH;

YUYUTHIBATh TPAHUIBI MPUMEHEHHUS HW3YYCHHBIX (U3MYECKUX MOJIEIe: MaTepualibHas TOYKa,
WHepIMaabHas CUCTeMa OTcu€Ta, aOCONMIOTHO TBEPIOE TENO, WIACATbHBIN ra3, MOJEIN CTPOSHHUS Ta3oB,
KHUJIKOCTEH U TBEPIBIX TEJI, TOUCUHBINA AICKTPUUICCKUH 3apsi/i IPH PEIICHUN GU3HUSCKUX 3a/1a4;

pacrno3HaBaTh (U3MUYECKHE ABIEHUS (IIPOIECCHl) U OOBICHATH MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOCHUS BEUIECTBA M DJIEKTPOJAMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHHe TeJN, ABI)KEHHE MO OKPYKHOCTH,
WHEepIs, B3auMojieicTBrue Tein, nuddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX
Ten, u3MeHeHHue oOBhéMa Ten MpU HarpeBaHWU (OXJAXKIEHWH), TEMJIOBOE paBHOBECHE, HCIapeHHeE,
KOHJICHCAlMs, TUIABJICHHE, KPUCTAJIM3Aals, KATICHUE, BIIAXKHOCTh BO3/1yXa, MOBBIIICHUE JABICHUS Ta3a
IIPY €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXAY IapaMeTpaMH COCTOSIHUSA ra3a B M30Ipoleccax,
AJIEKTPU3ALIHS TEN, B3AUMOJICHCTBHE 3aPsJIOB;

OMKCHIBATh MEXAHMYECKOE JIBIDKEHUE, HCIOJIb3Yys (U3UYECKHE BENWYHHBI: KOOPAWHATA, MYTh,
MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIA, MUMIYJIbC Tela, KUHETUYeCKas >SHeprus,
MOTEHIIMaJIbHAs YHEPrHs, MEXaHu4yeckas paboTa, MEXaHUYECKask MOIIHOCTh; MPHU OMHCAHUU MPABUIHHO
TPAKTOBAaTh (PU3UUYECKHN CMBICT HCIOJb3yeMbIX BEIUYHMH, WX OOO3HAYEHUS W EIUHUIIbI, HAXOJUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMU BETUYUHAMU;

OTHCHIBAaTh W3yYEHHBIE TEIJIOBBIE CBOWCTBA TEJ W TEIUIOBHIC SIBJICHHS, WCIIONB3YS (PU3MUECKHE
BEJIMYMHBI: JABJICHHE Ta3a, TEMIIEparTypa, CPeAHsAs KUHETHUYECKas DHEPrus XAOTUYECKOTO JIBUKEHUS
MOJIEKYJI, CPETHEKBAIpaTHIHASI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TETUIOTHI, BHYTPEHHSIS dHEPTHs, paboTa
raza, K03(pQUIHEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTO JBUTATENS; IPH OMUCAHHUH MPABUIHHO TPAKTOBATH
(UBUYECKUN CMBICT HCIONB3YEMBIX BEIMYHH, MX OOO3HAYEHUS M EIUHUIBI, HAaXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIMUHUHAM;

ONUCHIBATH M3YYECHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M OAJIECKTPUYECKHE SBICHUSA
(mpotiecchbl), HCMONB3Ys (U3MUECKHE BEIMYUHBL: DIEKTPUYECKHM 3apsiji, DSJIEKTPUYECKoe TMoJe,
HaNpsHKEHHOCTh  TOJI, TMOTEHIMAJ, Pa3HOCTh MOTEHIHUAJIOB, NPU OMUCAHMM MPABWIBHO TPAKTOBATH
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¢u3n4YecKuii CMBICT HCIONB3YEMBIX BEIUYMH, WX OO0O3HAUCHWS W EIUHMIbI, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIIUE TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHATM3UPOBATh (PU3MYECKHE MPOIIECCH U SIBICHUS, UCTOIb3Yys (PU3NYECKHE 3aKOHBI M MPUHIUIIBL:
3ak0oH BcemupHoro tsarotenus, |, Il u Il 3axkonsr HeroToHa, 3aK0H COXpaHEHHUS MEXaHUYECKOW SHEPTHH,
3aKOH COXpaHEHMsI MMIIyJIbCca, IPUHLMUI CYNEPHO3ULUN CHUJI, NMPUHUUI PAaBHONPABUSI HMHEPLHUAIBHBIX
CUCTEM OTCUY€Ta, MOJIEKYJSPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUS BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpeaHel KHHETUYECKOH YHEPruH TETJIOBOTO JBIDKEHHS MOJIEKYJ ¢ aOCOIOTHON TeMIepaTypoi, MepBhIi
3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPAHEHUs dJIEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa, mpu 3ToOM pa3inuyarh
CIIOBECHYIO (JOPMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYEeCKOE BHIPAKCHHE W yCIOBHs (TpaHUIBI, 0071acTH)
MIPUMEHHUMOCTH;

OOBSICHSITh OCHOBHBIC TPHUHIIMIBI JCUCTBUS MAIIUH, MPUOOPOB M TEXHHUYECKUX YCTPOMHCTB;
pa3ianyaTth yCIOBHs UX O€30MaCHOTO HCIOIb30BaHUS B IIOBCEHEBHOM KU3HU;

BBIMOJIHATE  OKCIIEPUMEHTH 10 HCCIEIOBAHUI0O (U3NYECKUX SBJICHUH M TIPOLECCOB C
UCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHHUH, MpU 3TOM (OpMyIHUpOBaTh MpodiieMy/3afady u
TUIOTE3Y y4eOHOro 3KCIEPUMEHTa, COOMpaTh YCTaHOBKY M3 IPEI0KEHHOIO 000pYyJ0BaHMsl, IPOBOIUTD
OTIBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh TPSMBbIE W KOCBEHHbIE HM3MEpPEHHs (PU3MUECKUX BEIMYUH, MPH STOM BHIOWMpAThH
ONTHUMAJBHBIA CIMOCOO W3MEPEHHUS U HCIOJB30BaTh HW3BECTHHIE METOABl OICHKH TOrPeUIHOCTen
U3MEPEHMU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (U3NYECKUMHU BEITUYMHAMH C UCIHOJIb30BAaHUEM MPIMBIX
W3MEPEHUH, IPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DMKCHPOBATh PE3yJbTAaThI MOITYIEHHON 3aBUCUMOCTH
(bu3MUYeCKUX BEIUYMH B BHJIe TaOIUI U rpaUKOB, eIaTh BBHIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMUS;

coOmoaTh mpaBuia OE30MIaCHOTO TPyAa NpPU TPOBEACHHHM HCCIENIOBAaHHWA B paMKax y4eOHOTO
AKCIIEPUMEHTa, y4eOHO-UCCIEOBATEIbCKOM H  MPOEKTHOM JAEITETbHOCTH C  HCIOJb30BAHHEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 000PYIOBaHUS;

pemiaTh pacu€THbIE 3aJjauyd C SBHO 3a/JlaHHON (DU3MYECKOH MOJIeNbI0, HCHOJb3yd (pU3HuecKue
3aKOHBI U MPUHLUIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aJaud BBIOMpPATh (U3UYECKYIO MOJEIb, BBIICNATH
¢busznueckre BeMMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE TSl €€ pelIeHus, MPOBOJUTh PACYETHI M OIEHUBATh
PEaIbHOCTH MOJTYYEHHOI'0 3HaYCHUS] PU3NYECKON BETUUHHBI;

pemaTh KayeCTBEHHBbIE 3a/Jaud: BBICTPaUBaTh JIOTUYECKH HENPOTUBOPEUYHMBYIO  ILIETIOUYKY
pPacCyXJIEHUI ¢ ONOPOM HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHNUS,

MCIIOJIb30BaTh MPH PEIIeHUH y4eOHBIX 3a7ad COBpEeMEHHbIe MH(OPMAIMOHHBIE TEXHOJOTUU IS
MIOMCKA, CTPYKTYpPUPOBAHMS, HHTEPHpPETAlM U IMPEACTaBICHUS Y4YEeOHOM M HAY4YHO-TIOMYJISIPHOU
uH(pOpMaIIUY, TOJYYCHHON W3 pa3NIUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATh MOIy4aeMYIO
nH(pOpMaILHIO;

MPUBOJIUTh MPUMEPHI BKJIA/a POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHHUS MO (HU3UKE B TOBCEJAHEBHOW JKM3HM ISl OOecreyeHHs
0€30MacHOCTH MpH O0OpalleHud ¢ NpudopaMHd M TEXHUYECKHMHU YCTPOWCTBAMH, IJSi COXpaHEHUs
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TIOBE/ICHUS B OKpYXKaloIlel cpese;

paboTaTh B TPYIIIE C BBIMOJIHEHUEM Pa3IMUHbIX COLMAIBHBIX POJIeH, NIaHUPOBATh PabOTy IPYIIIHI,
paIoOHATIBbHO PACHPEENiaTh 00S3aHHOCTH U TUIAHUPOBAThH JESATEIBHOCTh B HECTAHAAPTHBIX CUTYaIUsX,
a/IeKBaTHO OLICHMBATh BKJIAJ] KaX/JI0r0 U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBAaEMOM MPOOIeMBI.

K xonny o6y4yenus B 11 kiacce npeaMeTHble pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpPaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJb U MeCcTO (PU3UKU B (DOPMHPOBAHUH COBPEMEHHOW HAyYHOU
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJOTUH, B MPAKTUYECKOU NEeATEIbHOCTH
JO/IeH, IETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;
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YUUTBHIBATh TPAHUIBI TPUMECHECHUS U3YYCHHBIX (U3UYECKUX MOJETCH: TOUCUHBIH IEKTPUUCCKHIA
3apsij, Jy4 CBETa, TOUEYHBIH MCTOYHHUK CBETa, s/IEpHAsi MOJAENb aTOMa, HYKJIOHHAs MOJIElb aTOMHOTO
sJIpa MpH perieHn: (PU3NUECKUX 3a71ad;

pacrno3HaBaTh (uU3NYECKUEe SBIEHHUS (Tpolecchl)) M OOBICHATH MX Ha OCHOBE 3aKOHOB
SJIEKTPOAMHAMUKNA ¥ KBAHTOBOW (DU3UKHU: DIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JCHCTBHS TOKa, B3aUMOJCHCTBHUE MAarHUTOB, SJCKTPOMArHUTHAs WHIYKIIMS,
JCHCTBHE MAarHUTHOTO IIOJISI HA MPOBOJHUK C TOKOM W JBHKYIIUICS 3aps, JIEKTPOMArHUTHBIC
KojeOaHuss W BOJHBI, NPSIMOJIMHEHMHOE pPACIpPOCTPaHEHHE CBETa, OTpPaXKEHHE, MPEIOMIICHHE,
uHTephepeHys, Tupakuus U TMOJSpU3alMs CBETa, IUCIEPCUs CBETa, (HOTOAIEKTPUUYECKHNA IPPEKT
(botorddekr), cBeToBOE HaBiIeHWE, BO3HUKHOBEHHME JIMHEMYAaTOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBCHHAS U UCKYCCTBCHHAS PaJIMOAKTUBHOCTD;

ONKCHIBATH HW3YYEHHbIE CBOWCTBAa BelIECTBA (DJIEKTPUYECKHE, MarHUTHbIE, OINTHYECKHE,
ANMEKTPUUIECKYIO MPOBOIUMOCTD PA3IMYHBIX CPEJl) M AJICKTPOMArHUTHEIC SIBJICHUS (TIPOIIECCHI), UCITOJIB3YS
bu3nyecKre BEIMYMHBL: JIEKTPUUECKHI 3apsi, CHIa TOKa, JIEKTPUUECKOE HAMPSIKEHHE, IEKTPHIECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAIOB, SJICKTPOABIKYINAs CHJIa, padoTa TOKA, MHAYKIHS MarHUTHOTO
nosist, cuna Amrmepa, cuia JlopeHna, MHIYKTUBHOCTh KAaTYILKH, SHEPTHS 3JEKTPHUECKOr0 ¥ MarHUTHOTO
MOJIeH, MEepUoa M 4YacToTa KojeOaHWil B KoJeOaTeNTbHOM KOHTYpE, 3apsl M cuja TOKa B IPOIECcCe
FapMOHHYECKUX 3JICKTPOMArHUTHBIX KoJieOaHMi, (OKYyCHOE PACCTOSHUE M ONTUYECKask CUJIA JTUH3bI, IPU
OIMMCAaHWUU TPABWILHO TPAKTOBATh (PU3WYCCKUN CMBICT HCIIOJIB3YeMbIX BEIUYHMH, WX O0O3HAUCHUS U
€IMHULIBI, YyKa3blBaThb (OPMYINbI, CBS3BIBAIOIIME JAHHYIO (HU3WYECKYI0 BEIHUYUHY C JIPYTUMU
BEJIMYUHAMU;

OMKCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS M TPOLECCHI, WUCHONB3Yysd (PU3NUYECKHE BEIMYUHBI:
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 9YaCTOTA CBETA, YHEPTUSA U UMIYIbC (HOTOHA, TEPHO/T
MOJIypacnajia, SHEpPrus CBSI3U aTOMHBIX SJEp, IPU ONMHUCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT
WCIIOJIb3YEMBIX BEIMYWH, UX O0O3HAYCHUS W CAWHMWIIBI, YKa3bIBaTh (POPMYJIBI, CBSA3BIBAIOIINEC TAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMHU BETMUYNHAMU, BBIYUCIISATH 3HaYeHUE (PU3NUECKON BETMUNHBI,

aHAJIM3UPOBATh (PU3NICCKUE MPOIIECCHI U SBIICHUS, HCIONB3Ys (PH3UUIECKUE 3aKOHBI U TIPUHITUTIBL:
3akoH OMa, 3aKOHBI MOCJEIOBATENILHOTO U MapauIeTbHOTO COSAMHEHUS MPOBOJHUKOB, 3aKOH JIXKOYIs—
JleHma, 3aKOH AJIEKTPOMArHUTHON MHAYKIIUH, 3aKOH TPSIMOJIMHEWHOTO PAaCIpPOCTPAHEHHUsI CBETa, 3aKOHBI
OTpaXKeHUs CBETAa, 3aKOHBI TPEJIOMJICHHS CBeTa, ypaBHeHHe OiHmTeiiHa s (oTodddexTa, 3akoH
COXpaHEeHHs YHEPIHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH COXPAaHEHHS AJIEKTPHUECKOTO 3apsijia, 3aKOH
COXpPaHEHHUs MAcCOBOT0O YHcIa, MOCTYNaThl bopa, 3aK0H paJiMOaKTUBHOTO pachajia, Ipu dTOM pa3inyaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHHME U YCJIOBHS (TpaHUIlbI, 00JIacTH)
MIPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHWE BEKTOpa WHAYKIIMA MAarHUTHOTO TIOJS TMPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cunbl JlopeHia;

CTPOUTDH U ONUCKHIBATH NU300pAKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOH JINH30M;

BBITIONHATh  OKCIEPUMEHTHl 1O HCCIEAOBAHUIO (U3MYECKUX SIBICHUW U TPOILECCOB C
WCIIOJIb30BAHNEM MPSAMBIX M KOCBEHHBIX HM3MEpPEHUU: MpU 3TOM (HOPMYIHpPOBAThH MpoOieMy/3agaday u
TUIOTE3y Yy4eOHOTO IKCIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEIOKEHHOTO 000y I0BaHUS, TPOBOAUTH
OIBIT ¥ (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBISTh TpPsIMbIE U KOCBEHHBIE M3MEpEeHHs (M3MUECKHUX BEIMYMH, NIPU ITOM BBIOMPATH
ONTHMAJBHBIA CIOCOO W3MEPEHHS W WCIOJb30BaTh HW3BECTHBIE METOABI OIICHKH TOTPENTHOCTEH
U3MEPEHMUI;

WCCIICJIOBATh 3aBHCHMOCTH (DM3MYECKHX BEIUYHH C HWCIOJIL30BAHUEM MPSIMBIX W3MEPEHUI: TpH
TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PHKCHUPOBATH PE3YyIbTATHI MOJTYYCHHON 3aBUCUMOCTH (PUINIECKUX
BEJIMYMH B BHJIE TaOHI] U Tpa(UKOB, JENIaTh BBIBOJIBI ITO PE3yJIbTaTaM MCCIICIOBAHHS,
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cobmrofaTh IpaBmila 0€30IaCHOrO TpyAa MpU NPOBEACHUH HMCCIEIOBAaHUNH B paMKax y4eOHOro
IKCIIEPUMEHTA, y4eOHO-HCCIICIOBATEICKOW M TPOEKTHOH  ACATENIFHOCTH C  HMCHOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 00OPYAOBaHUS;

pemiate pacu€THBIC 3aJaddl C SBHO 3aJaHHOW (DM3MYECKOW MOEIbI0, WCIONB3YS (usndeckne
3aKOHBI U IPUHOUIIBI, HA OCHOBC aHa/JIM3a YCJIOBHUA 3aJa4un BBI6I/IpaTB (bI/I3I/I‘IeCKyIO MOJACIb, BbIACIATH
¢du3nuecKre BeTMUUHBI U (GOPMYJIIBI, HEOOXOIUMBIE A €€ pelIeHHUs, TPOBOJUTH PAacUEThl U OIICHUBATh
PeaIbHOCTh MOIYYEHHOTO 3HAYeHUS (PU3HUUECKON BEITUYMHEI;

pemiate KauyecTBEHHBIC 3aJaud: BBICTPAMBaTh JIOTHYECKH HENPOTHBOPEYMBYIO  LETMOYKY
paccyXJIeHH ¢ OOPO Ha N3YUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS,;

UCIIONIB30BATh TP PELICHUH y4eOHBIX 3a7ad COBPEMEHHbIC WH(MOPMAIIMOHHBIE TEXHOJIOTHH IS
MOUCKA, CTPYKTYPHUPOBAHMS, HWHTEPIPETALMU W NPEACTABICHUS Yy4eOHOW M HAy4YHO-TOMYJISPHON
uHpOpMAIMY, TOJYYEeHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH II0Jy4aeMYIO
nH(pOPMAIIHIO;

OOBSCHATH TPHHIUIBI ACHCTBHS MAallWH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB, pa3iIHyaTh
YCIIOBHS UX 0€30I11acHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HHU;

NPUBOIUTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAyKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIIOJIb30BATh TEOPETHUYECKHE 3HAaHUS 1O (DU3MKE B IMOBCEAHEBHOM XHM3HU Uil OOECIeYeHUs
0€30macHOCTH TpU OOpalleHHH ¢ NPUOOpaMH W TEXHHUYECKUMH YCTPOHCTBAMH, [UIS COXpPaHEHHS
3JI0POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPY’KaIOIIEeH cpere;

paboTaTh B TpyIIIE C BHIMOJIHEHHEM PA3JIMYHBIX COUAIBHBIX POJICH, TUIAHUPOBATh PadOTy IPYIIIEI,
PaLMOHAIIBHO PACIPENENATh O0SM3aHHOCTH M IUTAHHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIHSIX,
a/IeKBaTHO OLIEHMBATh BKJIAJl KaXKJ0I'0 U3 YUaCTHUKOB I'PYIIIbI B PELIEHUE pacCMAaTPUBAEMON TPOOIIEMBI.
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10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
. HanmeHnoBaHmue pa3jiesioB U TeM (un¢posBbie)
Ne i/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTuquKue 0BPA30BATEILHBIC
padoThI padoThI pecypesi
Pa3nen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUS
11 ®u3uKa 1 METOJbl HAYYHOT'O TTIO3HAHUS 2 bubmorexa LOK
' AAbt HayH https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunevaruia ° https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
22 Huranuia ! https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo paszneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [JOK
' TEOpUn https://m.edso0.ru/7f41bf72
bu6nuoreka [IOK
3.2 OCHOBBI TCPMO/IMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmmoreka [JOK
' ®da30BbIC TTEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Paznea 4. JIEKTPOJUHAMUKA

bu6nmoreka [IOK
41 DUeKTpocTaTHka 10 https://m.edsoo0.ru/7f41bf72
4.7 ITocTosAHHBIN MEKTPUUYECKU TOK. TOKH B 12 bubnmoreka [JOK
' Pa3ITUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
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KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/mm IporpaMmb1 Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATETbLHBIE
padoThbI padoThbI pecypebl
Pazpnen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nose. IeKTpoMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnuoreka [JOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnmnoreka [JOK
OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pa3znesn 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHTHI KBAHTOBOW OMTHUKHU 6 ﬁﬁﬁ/ﬁiﬁiﬂﬁ/? f41c97¢
4.2 Crpoenue aToma 4 bubmorexa [IOK

https://m.edsoo.ru/7f41c97¢
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4.3

ATOMHOE SApO

Hroro no pazneny

5

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 E:tl(h_HOTeKa LIOK
ps://m.edso0.ru/7f41c97c

Htoro no pazneny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Obodmaromiee nosTopeHnue 4 Eﬁﬁ/ﬁiﬁiiﬂﬁ/?ﬂlc%c
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI 1JI151 YYUEHHUKA

» ®uswnka, 10 knacc/ Mskumes [, Byxosnes b.b., Corckuit H.H.; mox penakuueii [TapderrbeBoit
H.A. AxkmonepHoe o0miecTBo «M3matenbeTBo «IIpocBenieHuney

» ®usmka, 11 kiracc/ Mskumes ['.J1., byxoBues b.b., Yapyrun B.M.; nox penakuueii [TappenrreBoit
H.A. AxkmonepHoe o0miecTBo «M3matenbeTBo «IIpocBenieHmney

METOJAUYECKUE MATEPHUAJIBI AJI51 YUUTEJISL

®dusuka. [Toypounsie pazpadotku. 10 kiace : yuae6. mocobue 11t 001eo0pa3oBaT. OpraHu3aInim :
0a3zoBbiii U yriuyon. yposau / FO. A. Caypos. — 5-e uzn. crepeorurn. — M. : [Ipocsemienne, 2022.
®usuka. [Toypounsie pazpabotku. 11 kmace : yued. mocodue st odieoOpa3oBar. opraHu3aiui :
6a3zoBblii U yriuyomn. yposuu / FO. A. CaypoB. — 5-e uzn. crepeorumn. — M. : [Ipocsemienne, 2022.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbhI CETU HHTEPHET
bubmuorexa [JOK
https://m.edsoo.ru/



