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HHOACHUTEJBHAA 3AIINCKA

AnantupoBaHHas mporpamMma 1o (u3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTaM OCBOCHUS OCHOBHOMN
oOpa3zoBarenbHO Tporpammel, mpeactaBieHHbIx B ®I'OC COO, a rtakke ¢ yu€roMm denepanbHON
pabodyeil mporpamMmbl BOCIUTAaHUS W KOHUENIMH TMpernojaBaHus ydeOHoro mnpeamera «®Puzukay B
oOpa3zoBaTenbHBIX OpraHuzanusx Poccuiickoii ®Penepanuu, peaqu3yOmUX OCHOBHbIE 00pa3oBaTeIbHbIC
MIPOTrpaMMBl.

Copepxanre TporpamMMmbl 10 (U3MKE HANpaBleHO Ha (HOpMHpPOBAHHE ECTECTBECHHO-HAYYHOM
KapTuHbl Mupa oOyuaromuxcst 10—11 kinaccoB npu o0ydennu ux (usrke Ha 6a30BOM YPOBHE Ha OCHOBE
CUCTEMHO-JIeATeIbHOCTHOTO Moaxoa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm ®I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U METalpeIMETHBbIM pe3ylbTaTaM OOydeHHus, a Takxke
VYUTHIBAET HEOOXOJUMOCTh peallM3allMd MEXKIPEAMETHBIX CBS3CH (PH3UKM C €CTECTBEHHO-HAYYHBIMU
y4eOHBIMU TIpeMeTaMu. B Hell onpenenstoTcs OCHOBHBIE 1€/ U3y4eHUs (U3UKU Ha YPOBHE CPEIHEro
obmero oOpa3oBaHUs, IUIAHUPYEMBIE PpE3yJIbTaThl OCBOCHHMS Kypca (U3HMKH: JHYHOCTHBIC,
MeTanpeaMeTHbIE, TPEeAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

® [ITaHUpPyEeMbIE pPE3yNbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIE

MIPEIMETHBIC PE3yJIbTATHI IO T0JIaM O0yUCHUS;

e cozaepxxaHue yueOHoro npeamera «Pusnkay 1o rojgaM o0ydeHusl.

Odu3uka Kak Hayka O HauOonee OOIIMX 3aKOHAX MPHUPOJbI, BBHICTyNAas B KadyecTBE y4eOHOIO
mpeIMera B IIKOJIE, BHOCHUT CYIISCTBEHHBIM BKJIAJ B CHCTEMY 3HAHHA 00 OKPYXKAIOIIEM MUPE.
HIkonpHBI Kypc (QHU3UKH — CHCTEMOOOPA3YIOUIUI AJii €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIBKY (PU3UYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIECCOB U SBJICHU, N3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢busnueckoii reorpadueil u actponomueil. Microns3oBanue U akTUBHOE MMPUMEHEHHE (PU3MYECKUX 3HAHUHN
OlpesieNisieT XapakTep M pa3BUTHE DPA3HOOOPA3HBIX TEXHOJOTMH B cdepe HHEPreTHKH, TPaHCIopTa,
OCBOCHMSI KOCMOCA, IMOJIyYeHHUS HOBBIX MaTEpHAIOB C 3aJaHHBIMM CBOWCTBAMHM U Apyrux. M3zydeHue
(hbU3MKH BHOCUT OCHOBHOU BKJIaJl B (hOPMHPOBAHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUPA 00yUJaOIINXCA,
B (GopMUpOBaHHWE YMEHUI MPUMEHSTh HAYYHBIH METOJ TO3HAHWS TPU BBINOJHEHWHW HUMHU Y4EOHBIX
HCCIIE0BAHUM.

B ocHOBY kypca ¢pu3uKH 7151 YPOBHSI CpEAHET0 00IIero 00pa30BaHuUs MONOKEH Pl UACH, KOTOphIE
MOHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 TTOCTPOCHHUS.

Hoes yenocmumocmu. B COOTBETCTBHHM C HEH Kypc SBJSETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuall U3 BCeX pa3fesioB (U3HMKH, BKIIOYAET KaK BOMNPOCHl KJIACCHUYECKOH, Tak U
COBPEMEHHOW (PU3UKH.

Hoesa cenepanusayuu. B cooTBeTcTBUM € HeW Marepual Kypca (QHU3UKH OOBEIWHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBiseTcs (OPMUPOBAHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BEUIECTBE U TOJIE.

Hoea eymanumapusayuu. EE peanuszanus mnpeanonaraeT HCIONIb30BaHHE TI'yMaHUTapHOIO
MoTeHnuana (GU3NUecKoi HayKu, OCMBICTICHHE CBSI3HM Pa3BUTHS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKe
C MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U SKOJIOTUYECKUMH TIPOOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kype Gpu3nku npeanosiaraetr 3HakOMCTBO C IIUPOKUM KPYroM
TEXHUYECKHUX U TEXHOJOTUUECKUX MPHIIOKEHUN N3YICHHBIX TEOPUN U 3aKOHOB.

Hoes sxonozuszayuu peanusyercsi MOCPeACTBOM BBEICHHS JIEMEHTOB COAEP)KaHUs, MOCBIIIEHHBIX
HKOJIOTMYECKHUM IpoOJieMaM COBPEMEHHOCTH, KOTOPhIE CBSI3aHbI C Pa3BUTUEM TEXHUKU U TEXHOJIOTHUH, a
TaKKe 00CYXACHHSI MPOOIEM PaIlOHATHLHOTO MIPUPOIOTIONB30BAHUS U SKOJIOTHYECKON O€30MMacHOCTH.

CTrep)KHEBBIMU DJIEMEHTaMHU Kypca (PU3UMKHU Ha YpPOBHE CpeIHEro ooIiero oopazoBaHus SBISIOTCS
¢usnueckue teopun (popmupoBaHME TPEICTABICHUNH O CTPYKTYPE MOCTPOSHUS (PU3UYECKOW TEOpHUH,
poiu pyHIaMEHTaJIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MIPUPOJIE, TPAHULIAX
MIPUMEHUMOCTHU TEOPUU, JJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUM U MTPOLIECCOB).



CuCTeMHO-IeSITETbHOCTHBIN TMOAX0J B Kypce (GU3MKU peanu3yeTcs Mpexae BCero 3a Cuér
OpraHM3aliy KCIEPUMEHTAIBHON AesTenbHOoCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca (pU3uku —
3TO UCHOJIB30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JIa0OPAaTOPHBIX PadoT,
KOTOpbIE B mporpamme 1o (usmke o0beIuHEHbl B OOIIMN CIHCOK YYEHHYECKHX MPAKTUYECKUX PaloT.
Bbinenenue B yKazaHHOM NEepevHE JIAOOPATOPHBIX pabOT, MPOBOIUMBIX U KOHTPOJIS M OLICHKH,
OCYILIECTBIISICTCSl YYaCTHUKaMH 00pa30BaTEIbHOIO Mpollecca UCXOAS U3 OCOOEHHOCTEN TUIaHUPOBAHUS U
ocHameHusi kabunera ¢usuku. IIpu 3TOM oOOecreunBaeTcsi OBJIaJeHHE OOYUYAIOIIMMUCS YMEHUSIMH
MIPOBOANTH KOCBEHHBIE M3MEPEHMsI, UCCIEIOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEIUYMH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATI0KEHHBIX THIIOTES.

bonbiioe BHUMaHME yAENseTCS PEUICHHIO PAacYETHBIX M KAyeCTBEHHBIX 3aaay. [lpu sToM juis
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aqadyd C SBHO 3aJaHHONW (DU3MUYECKON MOJEIbIO,
MO3BOJISIIOIINE TPUMEHSTh W3YYECHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeia Kypca, Tak U
UHTErpUpYys 3HAHUS U3 PAa3HBIX pa3/eioB. /[ kadeCTBEHHBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 3a/laHus Ha
OoOBsICHEHHE TMPOTEeKaHUsA (U3MUECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOUIEH >XU3HHU, Tpedyrolue
BbIOOpa (PU3UUECKON MOJICNHN JJISi CHTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OGI'OC COO k MarepHalbHO-TEXHHYECKOMY OOECHEUYEeHUIO
y4e0HOro mporiecca 0a30BbI YPOBEHb Kypca (U3HKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus JOJHKCH
U3Yy4aTbCs B YCIOBUAX MPEAMETHOTO KaOuHeTa (PU3MKU WU B YCIOBHSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB E€CTeCTBEHHO-HAYYHOro IWKIa. B kabuHere QU3MKM MOHKHO OBITH HEOOXOAMMOE
naboparopHoe 000OpyAOBaHUE ISl BBIMOJIHEHHUS YKa3aHHBIX B IMpOrpaMMme Mo (pU3MKe YyUYeHHYECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemoHcTpannonHoe obopynoBaHue GOpMUPYETCS B COOTBETCTBUHM C MPHUHIIMIIOM MUHUMAIbHOM
JIOCTaTOYHOCTH M 0OecnevynBaeT MOCTAHOBKY NEPEUYHCIEHHBIX B IporpaMMme Mo (U3MKE KIIOUEBBIX
JEMOHCTpPAlMA  JUIsl  MCCIENOBAHUS U3YYaeMbIX SBJIEHUH W  TPOLECCOB, OJMIMPUYECKUX H
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGopaTtopHoe 00OpyIOBaHHE JUIsI YYEHHMUECKUX MPaKTUYeCKHX paboT (opmupyercs B BuUje
TEMaTUYECKUX KOMIUIEKTOB M oOecrednBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOy4YarolIUXCsl.
TemaTnueckue KOMITIEKTHI J1a0OPaTOPHOro 000pPYI0BaHMS JODKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
WCIOJIb30BAaHNHU aHAJIIOTOBBIX U UG POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BUJie HU(POBBIX TaOOPATOPHIA.

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

e (opMHUpOBaHME HHTEpeca U CTPEMIICHHs OOYYaIOUIMXCS K HAyYHOMY H3YYEHHUIO HPUPOIH,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE O3HaHU U (OPMUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOILIEHHUS K OKPYXaIOLIUM SIBIICHUSM;

¢ (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHHs] OCHOB CTPOEHUS MaTePUH
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opmMuUpOBaHME YMEHHH OOBSICHATH SBJICHUS C HCIOJNb30BaHHEM (U3NYECKUX 3HAHUH H
HAyYHBIX J0Ka3aTeIbCTB;

e (opmupoBaHUE MpPEICTaBICHUNW O POiaM (U3MKHU AJI Pa3BUTUS JIPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH.

JlocTikeHne 3THX Iieneil obecreunBaeTcs peleHHeM CIIEeAYyIOUNX 3ajad B Mpolecce M3ydeHHUs

Kypca (pU3MKH Ha YPOBHE CpeJIHEro o0niero oopa3oBaHus:

e npuoOpeTeHHe CUCTEMBl 3HAaHUM 00 OOLIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAass MEXAaHHKY, MOJIEKYISApHYIO (U3MKY, SJICKTPOAWHAMHUKY, KBAHTOBYIO (GHU3UKY H
AJIEMEHTHI aCTPOPUHKH;

e (dopMHUpOBaHME YMEHHMI NIPUMEHITh TEOPETUYECKHUE 3HAHUS IS OOBSCHEHUS (PHU3UUECKUX
SIBJICHUH B IPUPOJIE U JUIsl IPUHATHUS PAKTUUECKUX PEIICHNI B TOBCEIHEBHOM JKU3HH;



® OCBOCHHE CIIOCOOOB PEIICHUS PA3IMYHBIX 33Ja4 C SIBHO 3aJaHHON (DHU3MUYECKON MOJENbIo,
3a/a4, TOJAPa3yMEBAIOIINX CaMOCTOSITENbHOE co3JaHue (DU3MUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 3a71a4H;
e [OHMMaHHE (PUINYECKUX OCHOB M MPUHLHUIOB JACUCTBUS TEXHHUYECKHX YCTPOWUCTB H
TEXHOJIOTUYECKHX MPOLECCOB, UX BIMSHUS Ha OKPYKAIOILYIO CPELY;
® OBJAQJICHUE METOJaMH CaMOCTOSITEIBHOTO IUIAHWPOBAHUS W TPOBEACHUS (U3HUECKUX
IKCIIEPUMEHTOB, aHAIM3a W WHTEPIpETaluu HWHPOPMAIMH, OIPEIeICHHUS JIOCTOBEPHOCTU
MOJIYYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCIOBUM [JIi pPa3BUTUA YMEHUM MPOEKTHO-UCCIEAOBATEIBbCKOM, TBOPYECKOM
JESTEIILHOCTH.
Ha u3ydenne ¢uszuku (0a30BBI YPOBEHB) Ha YPOBHE CPEIHETO OOIIETro 0Opa30BaHUS OTBOJIUTCS
136 gacos: B 10 kmacce — 68 vacoB (2 yaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B HEJENIO).
[Ipennaraemsliii B mporpamme Mo (uU3MKe NepedeHb JTabO0paTOPHBIX M MPAKTHUYECKUX pPaboT
SIBJIICTCS. PCKOMCHIOBAaHHBIM, YUUTENb JIETaeT BBHIOOP TPOBEACHHS JIAOOPATOPHBIX PAOOT U ONBITOB C
y4€TOM UHIUBUIYaTbHBIX OCOOCHHOCTEH 00yJaromuXxCsl.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®uszuka — Hayka o npupone. Hayunele MeToabl MO3HaHUS OKpyKarouero wupa. Poib
IKCIIEPUMEHTA U TCOPHUH B MPOIIECCE TIO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue GpU3NUeCcKuX sBICHUN U npoieccoB. Hayunble runoressl. Guznyeckue 3aKOHBI U
Teopuu. ['paHuIbl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHITUTT COOTBETCTBUSI.

Ponb 1 MecTo ¢usuku B GOpMHUPOBAHUN COBPEMEHHON HAYYHOW KapTHHBI MHUPA, B MPAKTUYECKOM
NEeITEILHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBblie ¥ U(GPOBBIE U3MEPUTEIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBuxeHue. OTHOCHTEIBHOCTh MEXaHWYECKOTro JBKeHus. Cucrema oTcuéra.
Tpaexropus.

[Tepemernienue, CKOpOCTh (CpeaHsIST CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOM
TOYKH, UX MPOCKIIMH HAa OCU CUCTEMBI KoopAuHAT. CI0KeHUE MepEMENICHUN U CII0)KEHNE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpsAMOJWHEHHOe JBWKeHue. ['paduku 3aBUCHMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUsI, TyTH U MIepEMEIICHUs MaTepUaIbHOW TOUKH OT BPEMEHHU.

CBoOoaHoe majieHne. Y CKopeHrue CBOOOHOTO TTaICHHS.

KpuBonuneiinoe aBmxeHue. [[BukeHre MaTepuaTbHONW TOYKH MO OKPYXHOCTH C MOCTOSIHHOH IO
MOJYJI0 CKOPOCTBIO. YTIIOBasg CKOpPOCTh, JWHEWHas CKOpocTh. llepwon u wacrota oOparieHws.
LenTpocTpeMUTENBHOE YCKOPEHHUE.

TexHUYEeCKHue YCTPOWCTBA W TPAKTHYECKOE NPHMEHEHHWE: CIUIAOMETpP, IBUKCHHE CHAPSIOB,
[[EMTHBIC U PeMEHHBIE MTepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl 0TCUETa, HILTIOCTPALIS KHHEMAaTHIECKUX XapaKTePUCTHK JIBUKCHHUS.

[Ipeo6pa3oBanue ABMKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenwre Ten B BO3AyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Habmonenue aBuxeHus Tena, OpoleHHOro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO MaICHHSI.

Hanpasrienue ckopocTy Mpu IBUKEHUU 110 OKPYKHOCTH.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBMKEHUS C LIEJIbIO ONPEEICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY IIyTSAMHU, IPOHACHHBIMU TEJIOM 3a IOCJIEI0BATENbHbIE PABHBIE
MIPOMEXKYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBUKEHU IAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHocTH ['anmunes. IlepBwiii 3akoH HeroroHa. MHepuuanbHbIE CHCTEMBI
oTcuéra.

Macca Tena. Cuna. [lpuniun cynepno3unuu cuil. Bropoit 3akoH HbroToHa ajisi MarepualibHOM
Touku. Tpernii 3akoH Hpl0TOHA 111 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuna tspkectd. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, ckonbxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cunia TpeHUs
CKOJIBKEHUS U cuia TpeHus nokos. Koaddunument tperns. Cuna conpoTHBIICHUS IPU IBMKCHUU Tella B
AKUJKOCTH WM rase.

[TocTynaTensHOE M BpalIaTeIbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEA.

MOMEHT cuiibl OTHOCUTENBHO OCcH BpaileHusd. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHuuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: MTOAILIMITHUKY, IBUKEHUE NCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE Macc B3aMMOJICHCTBYIONINX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U MTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

Ycnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenue nBrxeHus: OpycKa 1o HaKJIOHHOMH MJI0CKOCTH.

HccnenoBanune 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B IPYKMHE U PE3MHOBOM 00pa3slie, OT
ux aepopmanuu.

HccnenoBanue ycioBuil paBHOBECHS TBEPJIOTO TeJa, UMEIOIIEr0 OCh BpaLCHUS.

Tema 3. 3aKonbl COXpanHeHusn 6 MexanukKe

Nmnynee maTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepUalbHBIX ToueK. VIMIynbc CHIIBI H
U3MEHEHNE UMITYyJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHUE.

Pa6ora cunbl. MOIIHOCTE CHITBI.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUH.

[lorenunanpHas »sHeprus. [loTeHnuanpHash >SHeprus ynpyro aeGopMHUpOBaHHOW NPYKUHBIL.
[TorennuanbHast SHEprys Tesla BOIU3U MOBEPXHOCTH 3eMJIH.

[ToTeHunanpHble U HEMOTEHIMAbHBIE CHIIbL. CBA3b Pa0OTHI HEMOTEHUUATBHBIX CHJI C H3BMEHEHUEM
MEXaHUYECKON SHEPTUH CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONEP, IIPYKUHHBIN MUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexom moTeHITMATBHOM SHEPTHH B KWHETUYECKYIO U OOPATHO.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenne abCOMOTHO HEYNIPYTOro yaapa ¢ MIOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHUIIBI C M3MEHEHHEM MEXaHWYECKOW JHEPrHH Tela Ha TpUMepe
PacTsKEHUS PE3NHOBOTO KIyTa.

Pasznea 3. Mosiekyasipaasi pu3MKa ¥ TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TIOJIOKEHHUSI MOJICKYJISPHO-KMHETUYECKOM TEOpUMM M HUX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe apmwxkenue. uddysus. Xapaktep IBMKEHUS U B3aUMOACWUCTBUS YacTHUI] BELIECTBA.
Mogenu cTpoeHus ra3oB, )KUIKOCTEH U TBEPABIX TeN U OOBSICHEHUE CBOMCTB BEIllECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pazmepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenscns.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOPUHN UAECATIBHOTO
raza. AOCOJIOTHas TemIeparypa Kak Mepa CpeJHed KHHETHYECKOW SHEpruM TEMJOBOIO JBMXKEHUS
yactul rasa. [llkana remneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Kiianelpona.
3akoH /lanbroHa. M30mponecchl B HeaabHOM Tase ¢ MOCTOSHHBIM KOJUYECTBOM BelecTBa. I'paguueckoe
IIpe/ICTaBIEHHNE U30IIPOLIECCOB: U30TEPMa, N30X0pa, n300apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOLIME JAUCKPETHOE CTPOCHUE BELIECTBA, (poTorpadmu MoOJEKysa OpraHMYeCKHX
COCIMHEHU.

OmnbIThl 10 AUDdY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mopgens onbira IlITepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HUIFOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, WJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UACABHOTO raza, U30MpPOIECChI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3[yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MepeHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATYphl BO3/lyXa B HE.

HccenenoBanue 3aBUCMMOCTH MEKly TApaMETPAMH COCTOSIHUS Pa3pEKEHHOT0 Tasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuyeckast cuctemMa. BHyTpeHHss SHeprus TepMOAMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KommuecTBo TeruioTsl m pabota. BHyTpeHHsSI HEpPrus OJHOATOMHOI'O MEabHOIO rasa.
Bunel Temionepeaun: TEMIONPOBOIHOCTD, KOHBEKIUS, H3TydeHHE. Y IeJbHas TEMI0EMKOCTh BEIECTBA.
KoanuecTBo TEMIO0THI pH TEMJIONEpeaaye.

[Tonstue 006 ammabatHom mporecce. [lepBeiii 3aK0H TepMoauHAMUKH. [IprMeHeHUE TepBOTO
3aKOHa TEPMOJAMHAMUKH K n3omporeccam. [ padudeckas nHTepnperanus paboTsl rasa.

Bropoii 3akon TepmoanHamuky. HeobpaTuMoCTs TPOIIecCOB B MPUPO/IE.

TennoBele MamuHbl. [IpUHIMIB AeWCTBUS TeIUIOBBIX MamuH. [IpeoOpa3oBaHusi 3HEpruM B
TerioBbIX MamuHax. KoadduuueHnt nonesnoro neiictBus TeruoBoil Mammuubl. Hukn Kapao u ero
KOA(QPHUIHUEHT MOJIE3HOTO AEHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuuyeckue ycTpoWcTBa U MPAKTUYECKOE MPUMEHEHHE: ABUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAUIBLHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH 3HEPruu Tella MpHU COBEPLICHUH paOOTHI: BBUIET MPOOKH U3 OYTHUIKU MO/
NEUCTBUEM  C)KaTOro BO3JyXa, HarpeBaHue Hpupa B JIATYHHOW TpyOke myTéM  TpeHUs
(BuIeo1eMOHCTpAIHs ).

V3MeHeHMe BHYTpEHHEH dHEprun (TeMIlepaTypsl) Tejla Ipy Telionepesaye.

OmnbIT 0 agnabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAHUS, PEaKTUBHOI'O IBUraTElIsl.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpa3zoBanue u koHzaeHcanusi. Mcmapenwe u kumneHue. AOCONIOTHAsS U OTHOCUTENIbHAS
BJIQKHOCTh BO3AyXa. HacelmeHHbli map. YaenpHas Temiora MapooOpa3oBaHHs. 3aBUCHMOCTD
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOUCTB KpUCTAILIOB. JKuIKue
kpuctaiuibl. CoBpeMeHHble Martepuansl. [lnaBieHne u kpucraumsanus. Y enbHas TEIJIOTa IUIABJICHHUS.
Cybmumarus.

VYpaBHeHHEe TEII0BOro OanaHca.

TexHuuyeckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETD,
TEXHOJIOTMH MOJy4YE€HUsI COBPEMEHHBIX MaTEPUAIOB, B TOM YMCJIE HAHOMATEPUATIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HaCBILEHHBIX [1apPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIaBJICHUS KPUCTAUTHYECKOTO BEIIECTBA.

JleMoHCTpauust KpUCTAILJIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Pa3znen 4. DiekTpoaMHamMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3zanus Ten. DJEeKTpuuecKuil 3apsia. J(Ba Buma snekTpuyeckux 3apsioB. [IpoBonHukw,
JUBJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHBIN 3JIE€KTPUUECKHUI 3apsia. DJIEKTPUUECKOE
nosie. Hanpsok€HHOCTH iieKTprdeckoro noiid. IIpuHnmn cyneprno3unyu IeKTpudeckux nosei. Jlnnun
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexktpocratuueckoro mnosd. [lorenuman. Paznocts morteHnuanoB. IIpoBoaHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJI€e. Ju3nekTpuyeckas NpoOHUIAEMOCTb.

Onektpoémkocth.  KoHmeHcatop.  DJeKTpOEMKOCTh  IUIOCKOTO  KOHJIEHCATOpa.  JHEPrHs
3apsKEHHOTO KOHJIEHCATOpA.

TexHuueckue ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHME: 3JEKTPOCKON, DIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIBHBINA armapar,
CTPYMHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U MPUHIUIT ACUCTBUSA IEKTPOMETPA.

B3aunMopeiicTBre Ha’IEKTPU30BAHHBIX TEll.

DIIEKTPUYECKOE TMOJIE 3apsHKEHHBIX TEl.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD MEKTPOEMKOCTH IJIOCKOTO KOH/IEHCATOPa OT IJIOLIAAH TIACTHH, PACCTOSIHUSI MEXKTY
HUMH U JUIIEKTPUUYECKON MPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit 3nekmpuyeckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHMS AJIEKTPpUUECKOTO Toka. Mctounwku Toka. Cuia
Toka. [loCcTOsIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa Lenu.



DNEKTPUUECKOE CONPOTHUBIIEHUE. YJEJIBHOE CONpPOTHBIEHUE BellecTBa. [locienoBarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIenia. MOIIHOCTB 3IEKTPHUECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa ISl OJHOM
(3aMKHYTOI) 351eKTpuueckoii nenu. Koporkoe 3aMbikanue.

DNEeKTpOHHAs MPOBOJMMOCTb TBEPIABIX METAJUIOB. 3aBUCHUMOCTh CONPOTHUBIIEHUS METaUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonHuku. CoOCTBEHHAs: U MPUMECHAs IPOBOJUMOCTD IOJIYIPOBOAHUKOB. CBoiicTBa p—N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUUECKUH TOK B pacTBOPAx U pacijiaBax AJIEKTPOJUTOB. DIEKTPOIUTHUECKAs AUCCOLUALIMSL.
DIIEKTPOJIN3.

OnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue yCTpOWCTBA M IPAKTUUYECKOE IPUMEHEHHUE: aMIIEpMETpP, BOJBTMETP, PEOCTarT,
HUCTOYHUKU TOKA, 3JIEKTPOHArpeBaTEJIbHBIE MPUOOPHI, IEKTPOOCBETUTENBbHBIE MNPUOOPBL, TEPMOMETP
CONPOTUBIICHUS, BAKYyMHBIA JHOA, TEPMUCTOPHl U (HOTOPE3UCTOPHI, IMOTYIPOBOJAHUKOBBIA THOI,
rajlbBaHuKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSIKEHMUSL.

3aBUCUMOCTh CONPOTHUBIIEHUS LHUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOMIAJH MONEPEYHOrO
CEUEHUs U MaTepuaa.

CwmenianHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABMKYIIeH cuibl. KopoTkoe 3aMbikaHie ralbBaHMUECKOT 0 3JIEMEHTa U
OLIEHKAa BHYTPEHHETO CONPOTHUBIICHNUS.

3aBUCUMOCTh COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3ydyeHne cMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 31neKTpoABMKYIIEH CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTHUBIIECHUS.

Habmtonenue snexTpoinusa.

Me:xnpenameTHbie CBSI3U

Wzyuenne kypca ¢usuku ©O6a3oBoro ypoBHs B 10 Kiacce ocymiecTBisiercs ¢ yu€ToM
COJIEPKATENIbHBIX MEXIIPEJIMETHBIX CBsI3€H C KypcamMH MaTeMaTHKH, OWOJIOTMH, XUMHUH, Teorpaduu u
TEXHOJIOTHH.

Meosicnpeomemmnvle nonwsimusi, CBSA3aHHbIE C M3yYEHHEM METOJIOB HAYYHOIO MO3HAHUS: SBIICHUE,
Hay4YHbI (akT, rumnore3a, (QU3MUECKas BEJIWYMHA, 3aKOH, TEOpHUs, HaONIOJIEHHE, HKCIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHHe CHCTEMbl ypaBHEHUH, JMHeWHas (yHKus, napabona, rumepbona, Ux
rpaduKu ¥ CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIUU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI U MX IPOEKIIMU HA OCHU KOOPAHMHAT, CII0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABMKEHUE B KUBOH mpupone, nuddysus, ocMoc, TEII000MEH KUBBIX
OpPraHu3MoOB (BUBI TEIUIONEpPEIadH, TEINIOBOE PABHOBECHUE), HIIEKTPUUYECKHE SBJICHUS B )KUBOH MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAS
Macca, TEIUJIOBBIE CBOWMCTBAa TBEPABIX TEJ, XUJIKOCTEHM M Tra3oB, AIEKTPUYECKUE CBOWCTBA METAJIOB,
3IEKTPOJIUTUYECKAS TUCCOLMALINSI, TaIbBaHUKA.

T'eoepaghus: B1axKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHue IBUKEHUI C HCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOIIMITHUKY, HCIIOJIb30BAaHNE 3aKOHA COXPAHEHMsI MMITYJbCa B TEXHHUKE (pPaKeTa, BOAOMET U JIPYTHE),
JBUTATEIb BHYTPEHHEro CropaHus, TMapoBas TypOHHa, OBITOBOM XOJOAWIBHUK, KOHIUIIMOHED,



TEXHOJIOTHH IOJIyYE€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHMCIIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH,
ANEKTPOCTaTUYECKAsl — 3all[UTa, 3a3eMJICHHE dJEKTPOIpPHOOPOB, KCEPOKC, CTPYHHBIM MpUHTED,
3JIEKTPOHArpeBaTeIbHbIe MTPUOOPHI, STEKTPOOCBETUTENbHbIE TPUOOPHI, FAJIbBAHUKA.

11 KJIACC
Pa3znen 4. JjekTpoguHaMuUKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3aumonelcTBHe NOCTOSHHBIX MAarHUTOB. MarHutHoe mose. Bektop
MAarHuTHOM MHAYKUuU. [IpMHOWI Cynepno3sMuuMy MAarHUTHBIX IOJIeH. JIMHUM MarHUTHOM WHIYKIUU.
Kaprtuna nuHuii MarHuTHOM MHAYKLMH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe 1ojie IpOBOJHMKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIMM MAarHUTHOTO MOJS JAJIMHHOTO
NPSIMOTO MPOBOJAHMKA M 3aMKHYTOI'O KOJBLEBOIO MPOBOJHUKA, KAaTylIKH ¢ TOKOM. OneIT Opcrena.
B3anmMozeincTere MpoBOJHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJIb M HAallpaBJICHUE.

Cuna Jlopenua, e€ mMonynb M HampasieHUE. [[BuKeHHE 3apsyKEHHOW 4YacTUIbl B OJHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenua.

SBnenue  dneKTpoMarHUTHOM — MHAyKUMU.  [IoTOKk ~ BEeKTOpa  MAarHUTHOM  MHAYKLIMH.
DNEeKTpOABMKYILAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapanes.

BuxpeBoe anekTpuueckoe mosie. DIEeKTPOABUKYILAS Cujla UHAYKLIHUN B IPOBOJAHMKE, ABMKYIIEMCS
MOCTYIATENbHO B OJJHOPOJIHOM MarHUTHOM MOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOMHAYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHIYKIUU.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TIOCTOSHHBIE MarHUThI, AIEKTPOMAarHuThl,
AJIEKTPOABUTaTENb, YCKOPUTENIN IEMEHTAPHBIX YaCTHL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIMHUY MHOAYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHME ANEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuio JleHna.

3aBUCUMOCTBD JIEKTPOJBUKYILEN CUIIBI UHIYKIIMU OT CKOPOCTH U3MEHEHHUSI MarHUTHOT'O MOTOKa.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1eHCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBieHUS AIEKTPOMarHUTHOM WHIYKIIUH.

Paspnen 5. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebatenpHas cucrema. CBoOOmHBIE MeXaHMUYECKHE KojieOaHus. ['apMOHHMUYecKHe KoJieOaHUsI.
[lepuon, yacroTa, ammuTyaa u (asza konebanuid. [IpyXUHHBII MasTHHUK. MaTeMaTHUECKUN MasTHUK.
VYpaBHeHHe rapMOHUYecKUX KoaeOanuil. [IpeBpalienre s3Hepruu npu rapMOHUYECKUX KOJIeOaHUAX.

Konebarenbubiit  koHTyp. CBOOOJHBIE  3JIEKTPOMAarHUTHbIE  KOJeOaHHS B HJICAIBHOM
KoJIe0aTenbHOM KOHType. AHAJIOIMsl MEXAY MEXaHHYECKUMHU M 3JICKTPOMArHUTHBIMU KOJIEOaHHUSIMU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS PHEPTUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.



[IpencraBnenne o 3aTyXaomUX KoleOaHUsAX. BBIHYXICHHbIE MeXaHUYECKUue KoJaeOaHMHs.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMarHUTHbIE KOJeOaHus.

Ilepemennbiii Tok. CHHyCOMAAIBHBIM NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOrO TOKa.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAYCHUE CUITBI TOKA M HATIPSKECHHUSL.

Tpancopmarop. IlpousBoacTBo, miepenada ©  MOTPEOJICHHE  SJIEKTPUYECKOM  SHEPrHH.
DKOJIOTHYECKHE PUCKHU MPU MPOU3BOACTBE ANMEKTpodHepruu. KylnbTypa UCHOIb30BaHuUs 3JIEKTPOIHEPTUU
B MOBCEHEBHOM KU3HH.

TexHuyeckue ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: DJIEKTPHUUYECKU 3BOHOK, T'€HEpaTrop
IIEPEMEHHOTI'0 TOKA, JIMHUU JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojieOaTeIbHONW CHUCTEMbl (IPY)KUHHBIA MM MaTeMaTUYeCKHA
MasITHHK).

HaGimrotenune 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGimotenue pe3oHanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIeOaHus.

OcuorpaMMsl (3aBUCHMOCTH CHJIBI TOKA U HAIIPSDKEHUS OT BPEMEHM) Ul 3JIEKTPOMAarHUTHBIX
KoJieOaHuH.

Pe3onanc mnpu mocnenoBaTeNIbHOM COEIMHEHUM PE3UCTOpa, KaTyHIKM MHJIYKTUBHOCTU H
KOHJICHCATOpA.

Mogenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPUOJIA MAJIBIX KOJ€OAHUN Tpy3a Ha HUTH OT JJUHBI HUTH U MAacChl
rpysa.

HccnenoBanne mepeMeHHOro TOKAa B ILIENMM U3 IOCIEIOBATENIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLe 60JIHbL

MexaHuueckue BOJIHBI, YCI0BHs pacnpocTpaHeHus. [lepuoa. CkopocTs paclipoCcTpaHEeHUs U UIMHA
BosIHBI. [lonepeunsie U npoaoibHbIE BOJHBL. HTepdepenus u nudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBL. YCJOBMSI M3JIY4Y€HMs] DJIEKTPOMAarHUTHBIX BOJH. Bsaumuas
opuentauus BekTopoB E, B, V B snmekrpomarHuTHON BosiHe. CBOMCTBAa AJIEKTPOMAarHUTHBIX BOJIH:
OTpakeHUe, NpejoMIIeHHe, noyspusauus, audpakuus, uaTepdeperus. CKopocTb 31EKTPOMArHUTHBIX
BOJIH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTpOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBsI3U U TeNEBUACHUA. Pagronokanus.

DNeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbl.

TexHuyeckue yCTpPOHCTBA UM NPAKTHUYECKOE NPUMEHEHHUE: MY3BIKAIBHBIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasi JTUArHOCTHKA B TEXHUKE W MEIUIMHE, pajap, paguoNpUEMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHUE ONEPEYHBIX U MPOOIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmronenue oTpaxeHus U MpeToMICHUSI MEXaHUYECKUX BOJIH.

Ha6mronenue narepdepeHmy u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 9aCTOTOM KOJIeOaHUH.

HccnenoBanne CBONCTB 3IIEKTPOMATHUTHBIX BOJH: OTPaK€HUE, IPEIOMIIEHHE, MOJIIpU3aLus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuxa



I'eomerpuueckas ontuka. [IpsAmonuHelHOE pacnpoCTpaHEHHE CBETa B OJHOPOIHOM cpexe. Jlyu
cBeTa. ToueuyHblil HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaKkeHUs cBeTa. [locTpoeHue n300paKeHU B INTIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI HpeOMIICHUS cBeTa. AOCONIOTHBIA MMOKa3zaTenb MNPeIOMIICHUS.
ITonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenbHbIi yroi MoIHOr0 BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceera. CoxxHBINA cocTaB Oenoro ceera. L[Ber.

Cobuparoiye 1 paccenBaromiye JUH3bl. ToHKas auH3a. POKYCHOE PACCTOSIHUE U ONITUYECKAs cuila
TOHKOM JuH3bL. [locTpoenue n3o0paskeHuil B cOOMpArOIMX U paccenBaOIMUX JUH3aX. DPopmysa TOHKOM
JIMH3BI. YBEIUYCHHUE, JaBaeMOC JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonroBas ontuka. MaTepdepenuus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS HAOIIOICHUS
MakCUMyMOB W MHHHUMYMOB B HHTEpP(QEPEHIMOHHON KapTUHE OT JBYX CHH(a3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakus ceeta. Judpakinuonnas pemeérka. Y ciaoBUe HAOIIOCHUS TJIaBHBIX MAaKCUMYMOB IpH
MaJeHU MOHOXPOMAaTHUECKOI'0 CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Honspuszanus ceera.

TexHuueckue ycTpolicTBa M NPAaKTUYECKOE MpPHUMEHEHHWe: O4YKH, Jiyna, (oToanmapar,
MPOEKIMOHHBINA ammapar, MHKpPOCKOI, TEJIeCKON, BOJOKOHHAs ONTHKA, AU(PPAKIHMOHHAS pPeIeTKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaXKEHUE U IperoMiieHre ceeta. OnTuueckue nprudopsl.

[TonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.

WccnenoBanue cBONCTB N300paxKeHU B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGmronenue nunrepdepeHimu ceera.

Habmtonenue nugpaxkuuu cera.

HabGmronenue qucnepcuu certa.

IlosydyeHne ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cnekTpa ¢ HOMOIIbIO TU(PPAKIIHOHHON PEHIETKY.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3aX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCHTEIbHOCTH
['paHnMuBl  TPUMEHMMOCTH  KJacCHM4eCKOM MexaHuku. llocTymaTel crenuanbHOM — TEOpUU
OTHOCHUTEJILHOCTH: MHBAaPUAHTHOCTb MOJAYJS CKOPOCTH CBETa B BaKyyMe, IPHUHLMII OTHOCHUTEIBHOCTH
OWHIITENWHA.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHU U COKPALLEHUE JTUHBI.
OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YaCTULIBI.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Pa3nea 7. KBantoBasi pusuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®otonsl. @opmyna [Inanka cBsi3u 3HEpruu PoTOHA € €ro YacTOTON. DHEPrus U UMITYJIbC (POTOHA.
OtkpeiTne u uccienoBanue ¢Gotodpdexra. Onbiter A. I'. CroneroBa. 3akonsl (ororddexra.
VYpaBuenue DiinmreiiHa g poroaddexra. «KpacHas rpanuna» Gortorddexra.
JaBnenne cBera. Onwitel [1. H. JIeGenena.
XHUMHYECKOE IEUCTBUE CBETA.



TexHuueckue ycTpoiicTBa M NMPaKTHUECKOE NMPUMEHEHHUE: (OTOIEMEHT, (POTOATUHK, COIHEUHAsS
Oarapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.
CBeTOoquOI.

Conneunas 6artapest.
Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHas mMojenb
atoMa. [loctynarel bopa. U3nyuenue u mornomenue (OTOHOB MpHU MEpexoje aToMa C OJHOTO YPOBHS
sHepruu Ha apyroil. Buasl cniektpoB. CrieKTp ypOBHEHN 3HEPruu aroma BOAOPO/Ia.

BonHoBbie cBoiicTBa yacTull. Bonubl ge bpoins. KopryckynspHO-BOJHOBOM Tyaiu3Mm.

CroHTaHHOE U BBIHYXKJEHHOE U3TyYeHHE.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIEKTPaJIbHBIA aHaiMu3 (CHEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Omnpenenenve AMHBI BOJHBI JIa3epa.

HaGurotenne JIMHeHYaThIX CIIEKTPOB M3JTYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeRyaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHusd sAnapa. OTKpbhITHE pPaguOAKTUBHOCTH.
OmneiTel Pesepdopna no omnpeneneHuio coctaBa paauoakTUBHOro u3nydeHus. CpoiicTBa anbga-, Oera-,
raMMma-u3iydeHus. BausHue paanoakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpsiTHE TpOTOHA U HeWTpoHa. HykionHas monens siapa I'eiizenOepra—lBanenko. 3apsa sjapa.
Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amma-uzmyueHue.
PaAMoOaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepueiii peaktop. Tepmosnepusiii cuHTe3. [IpoOnembl U NEPCHEKTUBHI SACPHOM SHEPreTHKU.
DKOJIOTUYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
Metobl HaOIIOACHUS U PETUCTPALIUH SJIE€MEHTApHBIX YacTHII.
OyHaamMeHTaIbHbIe B3auMoieiicTBus. EquHCTBO pru3nueckoil KapTHHBI MUpA.

TexHuyeckue ycTpoWCTBa U MPaKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa BuiibcoHa, simepHBIN
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

3akoH

Pa3znes 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Otanbl pa3BuThs actpoHoMuH. [IpukinaiHoe 1 MUPOBO33PEHUYECKOE 3HAYECHUE aCTPOHOMUM.

Bun 3Bé3nH0T0 HeOa. Co3Be3us, IpKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBHKEHUE.

ConHeyHas cUCTEMA.

Comuue. ConHeuHasi akTUBHOCTh. MctouHuk sHeprun CosiHIIa W 3BE37. 3BE3/bI, UX OCHOBHBIC
XapakTepUCTUKU. JluarpaMMa  «CHEKTPaJbHBIM  KjJIacC —  CBETHMMOCTb».  3BE31bl  IJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» I 3BE3]] TJIaBHOM ITOCIIEIOBATCIILHOCTH.



BuytpeHHee cTpoeHue 3BE371. COBpEMEHHBIE MPECTABIECHUS O IPOUCXOXKACHUU U 3Botonu ConHIa 1
3BE37. DTanbl )KU3HHU 3BE3.

Mneunsiii [lyte — nama [anmaktuka. Ilonmoxkenne u aBumxenue Connuma B [Namaktuke. Tumbl
rajiakTuk. Panguoranaktuky u kBa3zapel. YEpHbIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ma. PasOeranue ramaktuk. Teopust Bosbmioro
B3pbIBa. PeKTOBOE M3ITydueHHE.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmoienuss HEBOOPYKEHHBIM TJ1a30M C HUCIOJIb30BAaHUEM KOMIBIOTEPHBIX HPUIOXKEHUM IS
OTIpeJIeNIeHUs] TIOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBepHOro
MOJIyHIapHsl U SIPKUE 3BE3/bL.

HaGmonenus B Teneckon JIyHsl, uranet, Miegnoro [yrtn.

Oo6o0marniee NoBTOpeHne

Ponb pu3uku M acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTMYECKOW, COIMATBLHOW W ITHYCCKOU
cdepax AesITeTbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTHUHE
MUpAa, POIb GU3NIECKOI Teopur B (HOPMUPOBAHUH MPEICTABICHUH O PU3MUECKON KapTHHE MHUPA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOIIEM PSy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX MPEACTAaBICHUN O
MIPUPOJIE.

MexnpeamMmeTHbIe CBSI3H

N3yuenne xkypca ¢usukum 6azoBoro ypoBHA B 11 Kjacce OCymIeCTBISETCS €  y4ETOM
COJIEP>KATENIbHBIX MEXKIIPEIMETHBIX CBsI3€d C KypcamMH MaTeMaTHUKH, OWOJIOTHH, XUMHUH, reorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmuvle nowsimusi, CBS3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO IO3HAHUSA: SBJICHHE,
Hay4HbId (akT, TUMOTe3a, (¢uU3NUecKas BEJIUYWHA, 3aKOH, TEOpHs, HAONIOJCHUE, AKCIICPUMEHT,
MOJIETTUPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKUE (QYHKLIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IMPOEKIUM Ha OCU
KOOpJMHAT, CJIO)KEHWE BEKTOPOB, IPOM3BOJAHBIE AJIEMEHTAapHbIX (YHKIMM, NpU3HAKK [0100Us
TPEYTOJIbHUKOB, ONPEIeICHNE TUTOIAIN TUIOCKUX QUryp U o0bEma Ter.

buonocus: snekTpuyeckue SBIEHUS B JKUBOM mNpupoze, KojeOaTenbHbIE IBUKEHUS B KMBOU
MPUPO/JIE, ONITUYECKUE SIBJICHUS B dKUBOU MIPUPOE, NEUCTBUE paJuallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KpUCTAJJIMYecKas CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTATUIMIECKON PEIIETKH, CIIEKTPATbHBIN aHAIH3.

l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX pyld, (QOTOChEMKA 3EMHOMU
MTOBEPXHOCTH, IPEJCKA3AHNE 3EMJIIETPSCEHUM.

Texnonocus: JMHUM DIEKTPONEpPENad, TE€HEpATOp MEPEMEHHOIO0 TOKa, >3JEKTPOABUIATElb,
WHIYKIIMOHHAS TeYb, pafap, paadoNpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenne yuebHoro npenmera «®u3nka» Ha ypoBHE CpelHEro obmero obpazoBaHus (0a30BbIH
YPOBEHb) JOJDKHO O0ECIIEUUTh TOCTUKEHUE CIEIYIOUINX JUNYHOCTHBIX, METAIPEAMETHBIX U MIPEIMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeamera «Pu3uka» JOIKHBI OTpakaTh TOTOBHOCTb
U CIIOCOOHOCTH 00YYaroIUXCs PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JTUYHOCTH,
CHCTEMOH II€HHOCTHBIX OpHEHTAllMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOILUX



TPaIUIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIeCTBa, pacIIMPEHUE KU3HEHHOTO OIMbITa U OIbITa
JeSITeIbHOCTH B MPOIEcCce peali3allid OCHOBHBIX HAINPaBJICHUM BOCIUTATENBHOMN NEATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:knaHCcKoOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OOYYArOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOIO
YJIeHa POCCHIICKOT0 001eCTBa;

MIPUHSITHE TPAIUIIMOHHBIX 00IEYETIOBEUSCKUX TYMAHUCTHUECKUX B IEMOKPATHICCKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B UHTEPECax IPa)1aHCKOro 00IIEeCTBa, y4acTBOBATh
B CaMOYIIpaBJIeHUH B 00pa30BaTeIbHONW OpTraHU3aIHH;

YMEHHE B3aMMOJCHCTBOBATH C COIMAIbHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMHU U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHUTapHOMN M BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapPCTBCHHBIM CHMBOJIAM, JOCTHIKEHUSM POCCHUUCKHX YUYEHBIX B
o0nactu (GU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JACSITEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B MOCTPOSHHE YCTOWYMUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHHE K MHPYy, BKIIOYas OSCTETHKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢busnueckoit Hayke;

5) Tpy10BOr0 BOCIIMTAHUS:

HMHTEpeC K pa3Nu4HbIM chepaMm mpodecCHOHANBHON IesSTeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
(hU3UKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiei nmpodeccun M pearn30BbIBATH
COOCTBEHHBIE KH3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO U CamMoOOOpa3oBaHWIO B oOmacTu (U3UKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9KOJIOTNYECKOTO BOCTIUTAHUSI:

cOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYIbTYpbl,  OCO3HaHHE  IJO0ATBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHUE M OCYIECTBICHHE JIEHCTBUN B OKPYXAIOIIeW cpele Ha OCHOBE 3HAHUsS LeJei
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

paciidpeHre OIbITa JEATETHbHOCTH HKOJOTMYECKON HAMpaBICHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHUU 1O (pU3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS
¢duznveckoil Hayku;

OCO3HAHWE TIICHHOCTH HAyYHOW JCSATCILHOCTH, TOTOBHOCTH B TIpOIlecCe H3Y4YCHHS (DHU3UKH
OCYIIECTBISTh MPOEKTHYIO M UCCIIEIOBATENLCKYIO NEATENILHOCTh HHIUBUIYATBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:
CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaIU3UPOBATh IPOOIIEMyY, paccMaTpUBaTh €€ BCECTOPOHHE;
OMPCACIIATh LCIIN ACATCIIBHOCTH, 3a1aBaTh MapaMCTPhbl U KPUTCPUN UX JOCTUKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SBIICHUSX;
pa3pabarbIBaTh IUIaH pEIIEHHUS MPOOJeMBbl C y4&TOM aHalIM3a UMEIOIIUXCS MaTepHaJbHBIX M

HEMAaTEpHUAIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHMBATh COOTBETCTBHE PE3YyJIbTATOB IIESM, OIICHUBATH
PHUCKU MOCIEACTBUM NESTEbHOCTH;

KOOPJIMHUPOBATh ¥  BBIIOJNHATH pabOTy B  YCIOBUSX PEATBHOTO, BHUPTYAIBHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIILICHUE MMPU PEIICHUH KU3HEHHBIX TTPOOIIeM.

Ba3oBble uccienoBarejabcKkue NeicTBUA .

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHSATUSAMHU ¥ METOIaMU (PU3HUECKON HAYKU;

BJIa/IETh HaBBIKAMH y4e€OHO-HCCIIEIOBATENIbCKOM U MPOEKTHOM AEsITeNbHOCTH B 00JacTH (PU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEIIeHUs 3a1ad (hU3MYeCKOro
coJiep>KaHusl, MPUMEHEHHUIO PA3JINYHBIX METOJ0B MTO3HAHMUS;

BIIQJICTh BHUJAMU JESATCIBHOCTH 10 TMOJYYCHHUIO HOBOTO 3HAHHS, €r0 HHTEPIpETaIuH,
peoOpa3oBaHUI0 U MPUMEHEHUI0 B PAa3IMUHBIX Y4E€OHBIX CUTyallUsiX, B TOM YHCIJIE MPU CO3JaHHUU
y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH,

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJIU3UpPOBATh 3aJady, BBIIBUraTh THIIOTE3Y €&
pEIICHUs, HAXOJIUTh APTYMEHTHI JUIS JOKAa3aTeJbCTBA CBOMX YTBEP)KICHHM, 3ajaBaTh MapaMeTphbl H
KPUTEPUU PELICHUS;

aHAJIM3MPOBATH IOJIYYCHHBIC B XOJC PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHYCCKH OIICHHBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTHh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/1a4¥ B 00pa30BATEIILHOM JIEATEIIHPHOCTH, B TOM YHUCIIC
MIpH U3yYCHUH (PU3UKU;

JaBaTh OICHKY HOBBIM CUTYAIUsM, OIIECHUBAThH IPUOOPETEHHBIHN OIBIT;,

YMETb [IEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEHU, TpeJIaraTh OPUTHHANBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, IONMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Padora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH ITOJTydeHUs MH(POPMAIUN (PU3UIECKOTO COJEPIKAHUSI M3 MCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITENIFHO OCYIIECTBISATH TOUCK, aHaliW3, CHUCTEMATH3alMI0 U HHTEPIPETAIUIO
WH(OPMALINY PA3IMIHBIX BHIOB U ()OPM TIPEICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOJIb30BaTh CPEJCTBAa HMH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHU3alMOHHBIX 3aJad C COONIOJCHHEM TpeOOBaHUU
PrOHOMUKH, TEXHUKH O€30MAaCHOCTH, TUTHEHBI, PECypCOCOEPEKEHHUs, MPABOBBIX M ITHYCCKHX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3UYECKOTO COJCPXKAHHUS B Pa3IUIHBIX (opMaTax ¢ yd4ETOM Ha3HAYCHUS
nH(OPMAIIUY U TIeNIEBOI ayAUTOPHUH, BEIOUpAs ONTUMATBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

OCYILIECTBIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JNESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYaIlMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3pEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M UHIAUBHIyalbHOMN paboThI;

BBIOMpATh TEMAaTHMKy M METOAbl COBMECTHBIX JAEUCTBUHA € Y4€TOM OOLIMX MHTEPECOB W
BO3MOXKHOCTEHN Ka)KJI0TO 4JI€Ha KOJUIEKTHBA;

MIPUHUMATBH LIEJI1 COBMECTHOU JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH IEUCTBUS IO €€
JOCTWIKCHMIO: COCTaBIIATh IUIAH JCUCTBUM, pacHpeneisaTh polIM C Y4€TOM MHEHUM YYaCTHHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh Ka4yeCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMaHIbl B OOIIMH pe3yabTar IO
pa3pabOTaHHBIM KPUTEPHSIM,

IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBATh MJAEU C TO3ULUM HOBHU3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBJIIATL MO3UTUBHOC CTPATCTHUCCKOC IIOBCACHUC B PA3JIMYHBIX CUTyaAllUAX, HIPOABIIATH
TBOPYECTBO U B006pa}KeHI/Ie, OBITH WHHUIIMAaTHBHBIM.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranuzanus:

CaMOCTOSITENILHO OCYIIECTBIIATH MI03HABATEIBHYIO JIEATEIBHOCTh B 001aCTH (PU3UKH U aCTPOHOMHUH,
BBISIBJISTH MPOOJIEMBI, CTABUTH U (DOPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATEJIbHO COCTABJIATH IJIaH PEIIEHUs pACYETHBIX U KAYECTBEHHBIX 3a/1a4, TUIAH BBIIOJIHEHUS
MPAKTUYECKON pabOTHI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MIPEANOYTEHHI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y9eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PELICHHUE;

OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO JPYIUIUU B 00macTu (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIN YPOBCHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYallMsIM, BHOCHUTb KOPPEKTHUBBI B JCSITEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETISIM;

BJIQJICTh HAaBBIKAMHU IO3HABATEIILHOW peQIIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHHA H
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUIA;

WCIIOJIB30BATh MPUEMBI peIIeKCHUH ISl OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MOHMMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nponecce nocTrkeHns TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMBI MO (PU3HKE I YPOBHS
cpeaHero oobmero oOpa3oBaHUs y OOYYalOIIMXCSl COBEPILIEHCTBYETCS SMOLIMOHAIbHBIM HHTEIIEKT,
Iperoaraouil copMUpOBaHHOCTE!

CaMOCO3HaHUSs, BKJIIOYAIOILIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAILHOE COCTOSIHME, BUIETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU dMOIMOHAIIBHON c(hephl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHHUS, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTD 34 CBOE
MOBEJIEHNE, CITOCOOHOCTH AN THPOBATHCS K AMOLIMOHATILHBIM U3MEHEHHSM U MIPOSIBISTH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIU, BKJIIOYAIONIEH CTpEeMJICHHE K JOCTIKEHUIO e W YCTeXYy, ONTUMHU3M,
WHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/s U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh SMOIMOHATIBHOE COCTOSIHUE JPYTHX, YUHUTHIBAThH
€ro MpH OCYILIECTBICHUH OOILIEHNS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C IPYTUMH JIFOJBMU,
3a00THUTHCA, IPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

MNPEIMETHBIE PE3YJBbTATHBI

K konmy o0yuyenus B 10 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakarh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM:

JIeMOHCTPHPOBATh HA MpUMepax pojb U MeCTO (GU3UKU B (POPMUPOBAHMM COBPEMEHHON HAaydHOU
KapTUHBl MHpa, B PAa3BUTUU COBPEMEHHOM TEXHUKH U TEXHOJOTHH, B MPAKTHUUYECKOH IesTeNbHOCTU
JTIOJICH;

YUUTHIBaTh TPAHULIBI TPUMEHEHHUS M3YyYEHHBIX (PHU3MYECKUX MoJeJeil: MaTepuaabHas TOYKa,
HHCpLUaJibHass CUCTCMa OTC‘-IéTa, aGCOJ'IIOTHO TBépIIOe TCJIO, I/II[eaJ'IBHEJﬁ raiz, MoJAcjii CTpOCHUA Tra30B,
KHUAKOCTEH U TBEPIBIX TEJl, TOUCUHBIN AIEKTPUUECKUI 3apsi/i IPU pelieHud GU3NUECKUX 3a/1a4;



pacrno3HaBaTh (U3HUYECKUE SBICHUS (IIPOIECCHI) U OOBICHATH MX HAa OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUM CTPOCHMsI BEUIECTBA U JJIEKTPOJAMHAMHUKH: pPABHOMEPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE ABIKEHHE, CBOOOJHOE MaJCHUE Tell, JBUKEHUE IO OKPYKHOCTH,
WHEepLHUs, B3auMojielicTBrue Tei, AuQdy3us, OpOyHOBCKOE IBUKEHHE, CTPOCHUE JKUIKOCTEH M TBEPIBIX
TeJN, W3MEHEHHe OO0BEMa TeNl Mpu HarpeBaHWW (OXJIAKICHUH), TEIJIOBOE pPaBHOBECHE, HCIAPECHHUE,
KOHJIEHCAlUsl, IUIaBJIEHUE, KPUCTAJUIN3aLKs, KUIIEHUE, BJIAXHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a
IIPY €0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY MapaMeTpaMM COCTOSIHUSA Ia3a B M30IPOLIECCAX,
3JEKTPU3ALNS TeJl, B3aUMOJICHCTBHE 3aps/I0B;

OIMCHIBATh MEXAHWYECKOE IBIKEHHE, HCIONB3Ys (DU3MYECKHE BEJIMYHMHBI: KOOPAWHATA, IYTbh,
IepeMeNnIeHne, CKOPOCTh, YCKOPEHHE, Macca Teja, CHWJIa, UMIIYJIbC Tejla, KUHETHYeCKas SHeprus,
NOTEHIMAJIbHAsT PHEPrusi, MeXaHHuecKasi paboTa, MEXaHUYeCKasi MOIIHOCTh; MPHU ONMCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKHI CMBICT HCIOIb3YEMbIX BEIUYMH, MX OOO3HAYEHMsS] W EJAMHHUILIBI, HAXOIUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYMHY C JPYTUMH BEITHUYNHAMM;

ONKCHIBATh M3YYCHHBIC TEIUIOBbIE CBOMCTBA TeNl M TEIUIOBBIE SIBJICHHS, UCHOIB3YS (DU3MUecKue
BEJIMYMHBL: JABJIEHUE Ta3a, TEMIlepaTrypa, CpPEeAHssl KUHETHYECKas 3HEPIrusi XaoTHMUECKOI'O IABMXKEHHUS
MOJIEKYJI, CpEeTHEKBaIpaTHUHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS dHEPTUs, paboTa
raza, KOO(QQHUIMEHT MOJIE3HOTO JIEHCTBHUS TEIUIOBOTO IABUTATeNs; PU ONMMCAHUU MPABUIBHO TPAKTOBATH
(bu3MYeCKU CMBICI HCIOJIb3YEMBIX BENUYHMH, UX OOO3HAYCHHs] M EJAMHUIIBI, HAXOAUTh (OPMYIHI,
CBSI3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETHUYMHAM;

ONKCHIBaTh HW3YYEHHBIE JJIEKTPUUYECKHME CBOMCTBA BELIECTBA M JJIEKTPUUYECKHUE SIBJICHUS
(mpoueccel), HCMONB3ysl (U3NYECKHE BEIMYUHBI: AJIEKTPHUUECKUI 3apsll, DIIEKTPUYECKOEe IIOJIe,
HaIpsHKEHHOCTh TOJIA, IMOTEHLMAal, Pa3HOCTh MOTEHLUMAJIOB; IMPH OMNHCAHUM MPABWIBHO TPAKTOBATh
(Gu3NYeCKUil CMBICI HCIIOJIb3YEMBIX BEJIWYUH, UX OOO3HAUEHUS M EJUHMIIBI; yKa3bIBaThb (POPMYJIBL,
CBSI3BIBAIOIIME NaHHYIO (U3UUYECKYIO BEIUYUHY C APYTUMHU BEIMUYNHAMU;

aHAJIM3UPOBATh (PU3NYECKHUE MPOLIECCHI U SBJIECHUS, UCTIONb3Ysd (PU3NUECKHE 3aKOHBI M MPUHIUIIBL:
3aKOH BceMupHOro tarorenus, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUs] MEXAHUYECKOU DHEPIUH,
3aKOH COXpaHEHMs] MMITyJIbCca, MPUHILMI CYNEPHO3UIUN CHUJI, MPUHIUI PAaBHONPABHS HMHEPIHAIbHBIX
CUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHUIO CTPOEHMS BEILECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeaHell KHHETUYECKO SHEPruu TEMIOBOrO ABMKEHHUS MOJIEKYJ C aOCOJIIOTHOM TeMIepaTypoil, mepBblii
3aKOH TEPMOJIMHAMMKH, 3aKOH COXPAHEHUs dJIEKTPUUYECKOT0 3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTth
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHME U YCJIOBHS (TpaHUIlbI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TPHUHIMUIBI JCHCTBUSA MAaIllUH, MPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3nuyarh yciaoBUs UX O€30MAaCHOTO MCIIOJIB30BaHMs B TOBCEIHEBHOM KU3HM,

BBIMIOJIHATh  OKCIEPUMEHTBHl 1O MCCIEAOBAHHUIO (U3MYECKHX SBICHUMM U TPOILECCOB C
WCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHHUM, MPU ATOM (OPMyIHpOBaTh MpodiieMy/3afgady u
TUIOTE3Y y4eOHOro 3KCIEPUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEJIOKEHHOIO 000pYy10BaHMs, IPOBOAUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBOIBI;

OCYILECTBIISTh MpPsIMbIE U KOCBEHHbIE H3MEPEHMs (PU3NYECKUX BEJIWYUH, NMPU ITOM BBIOMpATH
ONTUMANIBHBIA CIOCOO0 M3MEpPEHHMs W HCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKH TOTrpEIIHOCTEeH
U3MEPEHU;

HCCIIEIOBaTh 3aBHUCUMOCTH MEXIy (QU3NYECKUMHU BEIUYMHAMU C HWCIOIH30BAaHHEM TMPSIMBIX
U3MEpEeHUHl, MPU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBAThH PE3YIbTAThl MOJTYYEHHON 3aBUCUMOCTHU
(bu3MUYECKUX BEIMYMH B BHJIE TAOIUI] 1 rpauKOB, eNaTh BEIBOJIBI 110 pe3yIbTaTaM HUCCIIETOBAHMS;

coOmroiaTh TMpaBujia 0€30MacHOr0 TpyAa MPH MPOBEICHUM HCCIEAOBAaHUN B paMKax Y4eOHOTO
HKCHEPUMEHTa, Y4eOHO-HCCIECIOBATENbCKOM M TPOEKTHOH  JESATEIBbHOCTH C  HCHOJIb30BAHUEM
HM3MEPHUTEIIBHBIX YCTPOUCTB | JJA0OPATOPHOTO 000Dy I0BAHHS;

pemaTth pacu€THBIC 3a7auyd C SBHO 3a/JaHHON (DU3MYECKOH MOJIENbI0, HCHOJB3yd (pu3nuecKkue
3aKOHBI U MPUHIMUIBI, HA OCHOBE aHaJM3a YCJIOBHUA 3aJaud BBIOMPATh (U3UYECKYIO MOJENb, BBIICIATH
(bu3nueckre BeMHUUHBI U (HOPMYIIBI, HEOOXOAUMBIE JIIsl €€ pelleHus, TPOBOAUTh PACUETHl U OLIEHUBATH
PEAIbHOCTH MOJTYYEHHOT'0 3HaYEHUS] (PU3NYECKON BETMUHHBI;



pemiath Ka4eCTBEHHBIE 3aJavyd: BBICTPAMBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO  IETIOUYKY
paccyXIeHUil ¢ OOpoi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 3a7ad COBpEMEHHBbIC MH(DOPMAIMOHHBIC TEXHOJIOTHH JIJIS
MONCKA, CTPYKTYPUPOBAHUS, HMHTEPHpPETAlM U IMPEACTaBICHUS Y4eOHON M HaydyHO-TIOMYJISIPHOM
uH(OpMALIUY, TOJYYCHHON W3 PAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3HPOBATH IMOIYIaeMYIO
nHpopMaIuo;

MPUBOJIUTh MPUMEPHI BKJIAJIa POCCUUCKHUX U 3apyOEKHBIX YYEHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

MCIOJIb30BaTh TEOPETHUYCCKUE 3HAHUS MO (PU3MKE B IMOBCEAHEBHOW JKHU3HH Ui OOeCredeHUs
0e30MmacHOCTH MpH OOpalieHuu ¢ NpubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHM, Ui COXPAHEHUS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IPYIIIE C BHIMOJIHEHUEM PAa3IMUHBIX COLUAIBHBIX POJIEH, MIIAHUPOBATh PadOTY TPYIIIIHI,
paIMoOHATIBFHO PaCIPeeNIATh 00S3aHHOCTH ¥ TUIAHUPOBATH JESATEIILHOCTh B HECTAHJAAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OIICHUBATh BKJIA]l KaXJI0T0 U3 YUACTHUKOB TPYIIIBI B PEHICHUE PACCMATPUBAEMOM MTPOOIEMBI.

K koniy o6yuenust B 11 kJiacce npeaIMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHIA:

JIEMOHCTPHPOBATh Ha MPUMEPaxX Pojb U MeCTO (PU3UKU B (POPMHUPOBAHUHM COBPEMEHHOW HAyYHOMU
KapTUHBl MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPAKTHUYECKOH IesTeNbHOCTU
JOJIEH, eJIOCTHOCTD U €IMHCTBO (PU3NICCKON KApTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3UYECKUX MOJENICH: TOYCUHBIH AJIEKTPUYECKUI
3apsjl, Jy4 CBETa, TOUCYHBIM MCTOYHUK CBETA, SAACPHAs MOJENbh aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO
sipa MpH perieHny GU3NUECKUX 3a1ay;

pacrio3HaBaTh (u3uyeckue sABIEHUS (MPOIECChl) W OOBACHIATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOW (DM3HMKHU: DIEKTpUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBHS TOKA, B3aMMOJICHCTBHE MAarHUTOB, JJICKTPOMArHUTHAS WHIYKIIUS,
JeiCTBE MAarHUTHOTO TMOJsI HA MPOBOJHUK C TOKOM U JBWKYIIUICS 3apsl, AJIEKTPOMArHUTHBIE
KojeOaHuss W BOJHBI, NPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHHE,
unTepdepeHius, Audpakuus U MONSIpU3ALMS CBETa, AUCIEpcHsl cBeTa, (poTodnexTpuueckuid 3¢ ekt
(botordexrt), cBeToBOE HaBiIEHWE, BO3HUKHOBEHHME JIMHEMYATOTO CIEKTpa aTroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaAHOAKTUBHOCTH;

ONMCHIBATh HW3YYCHHBIC CBOWCTBAa BeEMIECTBA (DJIEKTPUYECKHE, MATHUTHBIE, OINTHYECKHE,
ANEKTPUUYECKYIO MPOBOJIUMOCTD PA3IMYHBIX CPE.l) U SJIEKTPOMArHUTHEIC SIBICHUS (TIPOIECCHI), UCTIONIB3Ys
(bu3MYeCKre BEIMYMHBL: JICKTPUUECKUHN 3apsij, Cujla TOKA, JJIEKTPUUECKOE HaIpPsKEHUE, JIEKTPUIECKOe
COIMPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJIBIKYINAS CHIIa, paboTa TOKA, UHAYKIIUS MAarHUTHOTO
moJist, cwiia Amrepa, cuia JIopeHna, HHIyKTHUBHOCTh KAaTYIIKH, YHEPTHUS JIEKTPHIESCKOTO ¥ MarHUTHOTO
moJied, TepUoa W YacToTa KojeOaHui B KojeOaTelnhbHOM KOHTYpe, 3apsii M CHJa TOKa B IIpoIecce
TAPMOHHYCCKHX 3JICKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PAaCCTOSTHUE W ONTHYECKAs CHJIa JIMH3BI, TIPH
OMHMCAaHWUU TPABUILHO TPAKTOBaTh (PUIWYECKUN CMBICT HCIIOJIB3yeMbIX BEITUYHMH, WX O0O3HAuUCHUS U
CIMHMIIBI, yKa3bIBaTh (OPMYJBI, CBS3BIBAIOIIME JAHHYIO (U3HYECKYI0 BCIMYUHY C JIPYTHMH
BEJIMYUHAMU;

OIHMCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHS M TIPOIECCHI, MCIOJB3Ys (DH3UUYECCKHE BEITHMYUHBI:
CKOpPOCTH DJIEKTPOMAarHUTHBIX BOJH, IJTMHA BOJHBI U YACTOTA CBETA, SHEPTHS M UMITYJIbC (POTOHA, TEPUO/T
MOJTypacmaia, SHePTUs CBSA3H aTOMHBIX sJIep, MPH OMUCAHWH TPABHILHO TPAKTOBAThH (DU3HUCCKHUIA CMBICIT
MCIOJIb3YEMBIX BEIHYMH, UX O0O3HAUEHUS W €IMHHUIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIIUE JAHHYIO
(bu3MYECKYIO BEIUYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIIATH 3HaYCHHE (PU3NUECKON BETMUNHBI,

aHAIM3UPOBATh (PU3NYECKUE MPOIECCHl U SBJICHUS, UCTIONIB3Ys (PU3NIECKUE 3aKOHBI U TIPUHITUTIBL:
3akoH OMa, 3aKOHBI MOCJIEI0BATENILHOTO U MapaluIeIbHOTO COEAMHEHUS MPOBOIHUKOB, 3aKOH J[KOyms—
JleHia, 3aKOH AJIEKTPOMArHUTHOW WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PAaCIPOCTPAHEHHS CBETA, 3aKOHBI
OTpaXEHHUs CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHWEe OWHITeWHa it Qorodddexra, 3akoH
COXPAaHEHUS SHEPTUU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUs AJICKTPUUYECKOTO 3apsinia, 3aKOH
COXpPaHEHHs MacCOBOIO YMcia, MOCTYaThl bopa, 3aK0OH paOaKTUBHOIO pacnajia, Ipyu 3TOM pa3inyaTh



CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPRKEHUE U YCIOBHUS (TpaHUIIBI, 00JacTH)
IIPUMEHUMOCTH;

OIIpEe/EIATh HaIlpaBJICHWE BEKTOpa MHAYKLIHMHM MAarHUTHOTO IOJS IPOBOJAHMKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOMUTH U ONMCHIBATh U300pakeHNE, CO3/1aBAEMOE INIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATE  SKCIEPUMEHTHl [0 MCCIEJOBAHHUIO (U3MYECKUX SBICHUH U IPOLECCOB C
WCTOJIb30BAHUEM TPAMBIX U KOCBEHHBIX M3MEPEHUI: Ipu 3TOM (GOpMyIHpOBaTh Mpobdiemy/3agady |
TUIIOTE3Y Yy4€OHOI'0 HKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyJOBaHUs, IPOBOAUTh
OTIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYILLIECTBIIATh NPsMbIE U KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMUYUH, IIPU 3TOM BHIOHMpPATH
ONTUMANIBHBIA CIOCO0 M3MEpPEHHsT W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
HU3MEpEHUI;

WCCIIEIOBAaTh 3aBUCHUMOCTH (PU3UYECKUX BEIMYHH C HCIIOJIIb30BAHHEM MPSIMBIX H3MEPEHHIA: TPH
TOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHpOBATh pe3ybTaThl MOJIYYEHHOM 3aBUCHUMOCTH (U3UUECKUX
BEJIMYMH B BUJIE TaOIMI U IpaMKOB, J€JIaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIIEIOBAHNUS;

coOioaTh npaBuia 0E30IIaCHOrO TpyAa IpU NPOBEJEHUM HCCIENIOBaHMM B pamMKax y4eOHOro
SKCIIEPUMEHTA, y4eOHO-UCCIIEOBATEIbCKOM M  IMPOEKTHOM JAEITEIbHOCTH C  MCIOJIb30BAaHUEM
U3MEPUTENBbHBIX YCTPOMCTB U 1JaOOPaTOPHOI0 00OPYAOBaHUS;

pemaTh pacu€THBIC 3a7add C SBHO 3aJaHHOW (DU3MYECKOHW MOJIENbI0, WCHOJB3ysd (pHu3nuecKue
3aKOHBl M MPUHIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/laud BBIOMpATh (U3NYECKYIO MOJIENb, BBIACIATDH
¢busnveckre BENIUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE Ui €€ peleH s, TPOBOIUTH PAcYEThl U OLIEHUBATH
PeaIbHOCTh MOJIy4€HHOT'O 3HaUeHUs! (PU3HMUECKON BEITUYMHBI;

pelmarh KauyeCTBEHHbIE 3aJauyd: BBICTpAaUBaTh JIOTUYECKHM HENPOTHUBOPEUMBYIO  IIETIOUYKY
paccyXJIeHU ¢ ONOpOol Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

HCIOJIb30BaTh MpPU PEIIeHWU y4eOHBIX 33Ja4 COBpEMEHHbIe MH(OPMALMOHHBIE TEXHOJIOTUU IS
MIOUCKA, CTPYKTYpHUPOBAHMS, HWHTEPHNPETALMU U NPEACTABICHUS Y4eOHOM U HaydyHO-NOMYJISPHOMN
nH(pOpMallMY, TOJYYEHHON H3 pAa3JIMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3HPOBATh IOJy4aeMYIO
uH(pOpMaINIO;

OOBSCHATh NPUHUUIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3ianyarh
yCJIOBHA UX O€30MAaCHOT0 MCIIOJIb30BaHMs B TOBCEHEBHOM JKU3HU;

MIPUBOJIUThH MPUMEPHI BKJIa/a POCCUNUCKUX U 3apyOekHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUYECKUE 3HAHHUS IO (PU3MKE B IOBCEAHEBHOM JKHU3HM JUIs oOecredeHus
0€30MacHOCTH TpU OOpallleHuH ¢ NpUOOpaMU U TEXHUUYECKUMH YCTPONCTBaMH, I COXpPaHEHMS
3/10pOBbS U COOJIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY KaloIIel cpeie;

paboTaTh B IpyNIe C BHIMOJIHEHHEM PAa3JIMYHBIX COLUAIBHBIX POJIEH, IIIaHUPOBaTh paboTy rPYMIIbI,
paIMOHATIbHO pacHpeneNsaTh 00S3aHHOCTH M IUIAHUPOBAThH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX,
aJIeKBaTHO OLIEHMBATh BKJIAJ KAXJIOTO U3 YYACTHUKOB TPYIIBI B PEIIEHUE paccMaTpUBaeMOil MpoOIeMsl.
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