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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1o ¢u3uke 6a30BOro ypoBHS Ha YPOBHE cpelHero odmiero odpa3zoBaHus pazpaboraHa
Ha OCHOBE IOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBl,
npencrasieHubix B @PI'OC COO, a takxke ¢ yuéroMm (enepanbHoil pabodeit mporpaMMbl BOCIIUTAHUS U
KOHUENIMN TpernojaBaHus yueOHoro mnpeamera «®Pusuka» B 00pa30BaTeIbHBIX OpraHU3AIUIX
Poccuiickoit @enepaiuu, peain3yonux OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copepxanue mporpamMmbl 1o (uU3MKE HANpaBlieHO Ha (opMHpOBaHHE ECTECTBEHHO-HAYYHOM
KapTUHBI Mupa obydatomuxcst 10—11 kmaccoB npu oOyueHnn ux ¢Gusuke Ha 0A30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-JIEITEIbHOCTHOTO Mojxo/a. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpEeIMETHBIM pe3yjbTaraM OOy4YeHHs, a TaKxkKe
YUUTHIBAET HEOOXOJMMOCTh peall3allud MEXMPEAMETHBIX CBA3CeH (PU3MKU C eCTeCTBEHHO-HAyYHBIMU
Y4eOHBIMH TMIpeIMETaMu. B Hell onpenensroTcs OCHOBHBIE LIENH U3ydeHHs (PU3MKM Ha YpOBHE CPEIHEro
obmiero oOpa3oBaHMsl, IUIAHUPYEMble pE3yJNbTaThl OCBOCHHS Kypca (HU3UKU: JTHUYHOCTHBIE,
MeTarpeIMeTHbIE, IpeMETHbIC (Ha 0a30BOM YpOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [IJJaHUpPYEMbIE pE3yJIbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM YpPOBHE, B TOM YHCIE

MIpeIMETHBIC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxxaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka O Haubosiee OOIMX 3aKOHAX MPHUPOIbI, BHICTYINAas B KadyecTBE Y4YEOHOIO
mpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHI 00 OKpYXarolleM MHpeE.
HIkonpHBIH Kypc (GU3MKA — CHCTEMOOOPA3yIOUIMH JUIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEXkKAT B OCHOBE ITPOLIECCOB U SIBIICHUM, U3yyaeMbIX XUMUEH, OMOJIOTHEH,
(dbuszmdeckoil reorpadueit u actponomueit. Mcronp3oBanue U aKTUBHOE MPUMEHEHHE GU3HMUECKUX 3HAHUHT
OIpeNieNIAeT XapakTep M pa3BUTHE PAa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe SHEpreTHKH, TpaHCIopTa,
OCBOEHHUSI KOCMOCA, IOJIyU€HHUs HOBBIX MaTEpHUaloB C 3a/JaHHBIMH CBOMCTBaMM U Jpyrux. M3yuenue
(Gu3MKN BHOCUT OCHOBHOM BKJaJl B (GOPMUPOBAHHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00yJaroluxcs,
B (opMupoBaHWE yMEHHI NPUMEHATHh HAy4YHBIA METOJ TO3HAHUS TPU BBIMOJIHEHUH HMH YYeOHBIX
HUcCIeJOBaHUH.

B ocHOBY kypca hu3uku A ypoBHS CpeIHEro o0IIero o0pa3oBaHus MOJOXKEH Al UaeH, KOTOphIe
MO>KHO PaccMaTpUBaTh KaK MPUHLIUIIBI €r0 MOCTPOSHHUS.

Hoes yenocmuocmu. B COOTBETCTBHUM C HEH KypC SBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COZIEpKUT MaTepual U3 BCEeX pa3feNoB (U3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, TaKk MU
COBpEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ Hell Marepuan Kypca (U3MKM OOBEAMHEH BOKPYT
¢busnueckux Teopuil. Bemymmm B Kypce sBisercs (OpMUpOBaHUE MPEACTaBICHUM O CTPYKTYPHBIX
YPOBHSAX MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanuzanus MpennojaraeT HUCHOJIb30BaHUE TI'yMaHHTApHOTO
noTeHlrana (PU3NYecKoi HayKu, OCMBICTICHHE CBS3HM Pa3BUTHS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKKe
C MHUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc ¢pusnku npemnonaraeT 3HaKOMCTBO € ITUPOKUM KPYroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUI0KEHNH U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peannsyeTcsi MOCPEICTBOM BBEICHHUS AJIEMEHTOB COAEPKaHMS, MOCBSIIIEHHBIX
HKOJIOTUYECKUM MpOoOIIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbl C PA3BUTHEM TEXHUKU M TEXHOJOTHMH, a
Takxe 00CyKIeHHS MPoOIeM pallMOHATLHOTO MPUPOAOIIOIB30BAHUS U HKOJIOTUYECKOM 0€301acCHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YpOBHE CpeIHEro o0Iero o0pa3oBaHUs SBIAIOTCS
¢dusnveckue teopuu (popmMupoBaHHE TPEACTABICHUN O CTPYKType MOCTPOCHHS (PU3NYECKONW TEOPHH,
ponu (pyHIaMEHTAIBHBIX 3aKOHOB M MIPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOAE, IPaHUIAX
MPUMEHUMOCTH TEOPUA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).

CuCTeMHO-IeSTEIbHOCTHBIM TMOAX0J B Kypce (GHU3MKU pealn3yeTrcs Npexae BCero 3a Cuér
OpraHM3aliy KCIEPUMEHTAIBHON AesTeIbHOCTH o0yvatomuxcs. Jjig 6a30Boro ypoBHS Kypca QU3UKH —



3TO UCHOJIB30BAHNE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JIaOOPaTOPHBIX PadoT,
KOTOpbIE B Iporpamme o ¢u3uke oObeAMHEHbl B OOIIMH CIIUCOK YYEHHMUYECKUX MPAKTUYECKUX PadoT.
Bbinenenne B yKazaHHOM TMEpevHE JIa0OPATOPHBIX pabOT, MPOBOIUMBIX JUIS KOHTPOJS M OLECHKH,
OCYILECTBIISETCS YYaCTHUKAMU 00pa30BaTEIbHOIO MPOLEcca UCXO0d U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHameHusi kabunera ¢usuku. I[Ipu >TOM oOecreunBaeTcsi OBJIaJeHHE OOYUYAIOIIMMUCST YMEHHUSIMH
IIPOBOJIUTh KOCBEHHbIE U3MEpPEHUs], UCCIEIOBaHUs 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bosibioe BHMMaHuE yAeseTcs PELICHUI0 PACYETHBIX M KayecTBEHHBIX 3anad. Ilpum stom 1
pacu€THBIX 3a7ay TNPUOPUTETOM SBIAIOTCA 33h4a4dl C SBHO 3aJaHHOM (PU3MUYECKOW MOJEINbIO,
MO3BOJISIOIINE PUMEHSTh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, Tak U
UHTErpUpPYs 3HAHUS U3 Pa3HBIX pa3zieioB. /[ kadecTBEHHBIX 3a7a4 IPUOPUTETOM SIBJISIOTCS 3a/laHUs Ha
O0BbsICHEHUE MpPOTeKaHUsd (U3NYECKUX SIBJICHUH M IPOLIECCOB B OKpY)KAIOUIEH >KU3HM, TpeOyromue
BbI0OOpa (PU3UUECKON MOJICNHN JJISi CHTYalluH MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k MarepHalbHO-TEXHHYECKOMY OOECHEUYEeHUIO
y4e0HOro mporiecca 0a30BbI YPOBEHb Kypca (U3HKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus JOJHKCH
U3y4aThCsl B YCIOBMSIX NMPEIMETHOr0 KaOMHeTa (PU3MKM WIM B YCIOBUSX MHTEIPUPOBAHHOTO KaOMHETa
MPEIMETOB E€CTeCTBEHHO-HAyYHOro IWKIa. B kabuHere QU3MKM MOMHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyAOBaHUE s BBINOJHEHMS YKa3aHHBIX B IpOrpaMMe Ho (pU3MKe YYEHHYECKHX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JleMoHCTpalMoOHHOEe 000py10BaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHLUIOM MHUHHUMAJIbHOM
JIOCTaTOYHOCTU M 0OecnevyuBaeT MOCTAHOBKY IEPEUYMCIEHHBIX B IIporpaMMme Mo (U3MKE KIFOUEBBIX
JEMOHCTpallMi A7 UCCIENOBAaHUS M3Y4YaeMbIX SBIEHUH M  IPOLIECCOB, OSMIUPUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JIaGopaTtopHoe 00OpyIOBaHHE JUIsI YYEHHMUECKUX MPaKTHUYECKHX paboT (opmupyercs B BuUje
TEMaTUYECKUX KOMIUIEKTOB M oOecnedynBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOy4YarolIUXCsl.
TemaTnueckue KOMITIEKTHI J1a0OpaTOpPHOro 000pYy10BaHUS JODKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
WCIOJIb30BAaHNU aHAJIOTOBBIX U HU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIbHBIX CCTEM B
BUJie HU(POBBIX TaOOPATOPHIA.

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

e (opMHUpOBaHME HHTEpeca U CTpEeMJICHUs OOy4yaroIMXCs K HayYHOMY H3YYEHHIO HPUPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

® pa3BUTHE NPEACTABICHUI O HAyUHOM METOJI€ TO3HaHUs U (OPMUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3YY€HUsS OCHOB CTPOEHUSI MaTepuu
1 (yHITaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opMuUpOBaHME YMEHHH OOBSICHATH SBJICHUS C HCIOJNb30BaHHEM (U3NYECKUX 3HAHUH H
HAYyYHBIX J0Ka3aTeIbCTB;

e (opmupoBaHUE NpPEICTaBICHUNW O POaM (UMKHU AJI Pa3BUTHUS JIPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne 3THX Iiesiell oOecrieunBaeTcsl pelieHueM CeIyomuX 3aad B Impolecce U3y4eHHs

Kypca (pU3MKH Ha YPOBHE CpeJIHEro o0niero oopa3oBaHus:

e npuoOpeTeHre CUCTEMBl 3HAaHUM 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX,
BKJIIOYAss MEXaHHKY, MOJIEKYISApPHYIO (U3MKY, DJIEKTPOAWHAMHKY, KBAHTOBYIO (U3MKY U
AJIEMEHTHI acTPODU3UKY;

e (dopMHUpOBaHME YMEHHMH HPUMEHITH TEOPETHYECKHUE 3HAHUS IS OOBSCHEHUS (PHU3UUECKUX
SBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTUUYECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;

® OCBOCHME CHOCOOOB PpEIICHUs DPA3JIMYHBIX 3a7ad C SIBHO 33aJaHHON (U3MYECKOH MOJENbIO,
3ajad, MOJPa3yMEBAIOIIUX CaMOCTOSTENIbHOE CO3JaHHue (PU3MUECKOW MOJENH, aJeKBAaTHON
YCJIOBUSM 3aJ1auH;



e T[OHUMaHWEC (PUINYECKUX OCHOB M TPUHIMUIOB JCWCTBUS TEXHUYECKHX YCTPOWUCTB W
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPEY;
® OBJAJICHUE METOJaMH CaMOCTOSITEIIBHOTO IUIAHMPOBAHUS W TPOBEACHUS (U3HUECKUX
SKCIIEPUMEHTOB, aHAIM3a W WHTEPIpETaluu HWHPOPMAIMH, OIPEIeICHHUS JTOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yJIbTaTa;
® CO3/IaHME YCIOBUM [JIi pPa3BUTUA YMEHUM MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
JESTEIILHOCTH.
Ha u3ydenne ¢uszuku (6a30BBIl YPOBEHB) Ha YPOBHE CPEIHETO OOIIEro 0Opa30BaHUS OTBOJIUTCS
136 gacog: B 10 kiacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJENIO).
[Ipennaraemeiii B mporpamMme mno (QHU3MKE IepedyeHb Ja0OpaTOPHBIX U MPAKTUYECKUX pPadoT
SIBJIICTCS. PEKOMEHIOBAaHHBIM, YUUTENb JIEJaeT BHIOOP MPOBEACHHS JIAOOPATOPHBIX PAaOOT U OMBITOB C
y4€TOM MHJIMBUTyaJIbHBIX OCOOCHHOCTEH 00y4aromuxcsl.

COJEP/KAHUE OBYYEHUA
10 KJIACC

Pa3neu 1. ®dusuka U MeTO/IbI HAYYHOI'O IO3HAHUS
®usuka — Hayka O npupone. Hayunele MeTOObl MO3HAaHUSA OKpyxKarouero mupa. Poms
HKCIEPUMEHTA ¥ TEOPUH B IIPOIIECCE TO3HAHUS MTPUPOJIBI. DKCIEPUMEHT B (PU3UKE.
MonenupoBanue Gpu3nvecKkux siBJICHUM U npoieccoB. Hayunble runoressl. Guznyeckue 3aKOHbI U
Teopuu. I'paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMI COOTBETCTBUS.

Ponb 1 MecTo ¢usuku B pOpMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MHUPA, B MPAKTUYECKOM
NEeITEILHOCTH JIIOICH.

Jlemoncmpayuu
AHanorosblie ¥ U(GPOBBIE U3MEPUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

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

[Tepemernienue, CKOpocThb (CpeaHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHOM
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. ClokeHne epeMenIeHII U CI0KEHHEe CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpsAMOJUHEHHOe JBWKeHue. ['paduxu 3aBUCHMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUsI, IyTH U TMePEMEIICHUs MaTepruaIbHOW TOUYKH OT BpEMEHHU.

CBoOoaHoe majeHne. Y CKopeHrue CBOOOHOTO TTa/ICHHS.

KpuBonuneiinoe aBmkeHue. [[BuxkeHne MaTepUaTbHONW TOYKH MO OKPYXKHOCTH C MOCTOSIHHOH TIO
MOJYJI0 CKOPOCTBIO. YTIIOBas CKOPOCTh, JWHEWHas CcKopocTh. Ilepwog um wacTora oOpaleHus.
LenTpocTpeMUTENBHOE YCKOPEHHUE.

TexHUYeCKHue YCTPOWCTBA W TPAKTHYECKOE NPHMEHEHHWE: CIUIAOMETpP, IBHKCHHE CHApPSIOB,
[[EMTHBIC U PeMEHHBIE MTepeIadH.

Jlemoncmpayuu

Monens cucTeMbl OTCUETa, MILTFOCTPAIMs KHHEMAaTHIECKIX XapaKTePUCTUK JIBUIKEHUSI.

[IpeobOpazoBanme NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHHU3MOB.

[Tagenue Ten B BO3IyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

Habmoienue aBrxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MAICHHSI.

Hampasnienue ckopocTy pu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LENIbIO OIpeIeJIeHHs] MTHOBEHHON CKOPOCTH.



HccnegoBanue COOTHOMICHUSI MEXAY MyTSAMU, TPOUIEHHBIMU TEJIOM 32 MOCIIEI0BATEIbHbBIE PABHbBIC
MIPOMEXYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3ydenue nBuxeHus Teaa, OpOIIEHHOrO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocurenpHocTH ['amunes. IlepBwiii 3akoH HeroToHa. MHepuuanbHbIE CHUCTEMBI
oTcuéra.

Macca Tena. Cuna. [lpunmun cynepno3unuu cuil. Bropoit 3akoH HbroToHa aJisi MarepualibHOM
Touku. Tpernii 3akoH Hpl0TOHA 111 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buas Tpenus (1mokos, ckoibxeHus, kauenusi). Cuna tpenus. Cyxoe tperue. Cuia TpeHHs
CKOJIb)KEHUS U cuiia TpeHus mokost. Koaddumment tpenus. Cuiia CONpOTUBICHUS TP ABM)KCHUU TeJia B
AKUJKOCTH WM rase.

[TocTynaTensHOE M BpaIIaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEIIA.

MOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [1nedo cumbl. Y ciaoBus paBHOBecus: TBEPAOrO Tea.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: MOAIIUITHUKY, TBUKEHUE UCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHeHHE MacC B3aUMOICHCTBYIONIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJACHUH.

CpaBHEHHE CHUII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKECHHS.

VYcnoBust paBHOBecus: TBEpAOTro Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3ydenue nBuxenust Opycka rmo HaKJIOHHOMH MIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH CUJT YIPYTOCTH, BO3HUKAIONIUX B MPY>KHHE U PE3MHOBOM 00paslie, OT
ux nedopmanuu.

Hccnenoanue ycnoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIIETO OCh BPALICHUSI.

Tema 3. 3aKkonbl COXpaneHusn 6 MexanukKe

Nmmynsc maTepualibHOW TOYKH (Teja), CUCTEMBl MaTePHAIBHBIX TouyeK. WMImynbc cuibl u
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE ABUKEHUE.

Pa6ora cunbl. MOIIHOCTE CHITBI.

Kunernueckast sHeprusi MaTepraibHON TOUKH. Teopema 00 M3MEHEHHUH KUHETHYECKOM SHEePTUH.

[lorenumansHas sHeprus. [loTeHnuanpHas >3Heprus ymnpyro AePOPMUPOBAHHON MNPYKHUHBL.
[ToTennmansHas SHEPTUst TeNa BOIU3U OBEPXHOCTH 3EMITH.

[ToTennuanpHble U HEMIOTEHIIUATBHBIE CUIIBL. CBSI3b pa0OTHI HETIOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHHUE: BOJAOMET, KONEP, MPYKUHHBINA MUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

[Tepexom moTeHITMATBHOM SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOTo yAapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasTHUKOB.



HccnenoBanme cBsi3u pabOTHI CHIIBI C M3MEHEHHUEM MEXAaHWYECKOW DHEPrHH Tela Ha TpUMepe
pacTsKEHUs. pE3UHOBOIO JKI'yTa.

Pasznea 3. Mosiekyasipaasi pu3nKa ¥ TEPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHbBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOpUMM M HUX OIBITHOE OOOCHOBaHUE.
BpoynoBckoe apmwxenue. uddysus. Xapaktep IBMKEHUS U B3aUMOACWUCTBUS 4YacTHUI] BEIECTBA.
Mogenu cTpoeHusl ra3oB, )KUIKOCTEH U TBEPIBIX TNl U OOBSICHEHNUE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX
Mozeneil. Macca u pazMepsl Mosiekyil. Konnuectso Bewectsa. [loctosnnas ABorapo.

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

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHN UAECAIBHOTO
raza. AOCOJIOTHas TemImeparypa Kak Mepa CpeJHEed KUHETHYECKOM SHEpruM TEMJIOBOIO JBHKEHUS
yactul rasza. [llkana remneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHue MeHneneeBa—Kiianelpona.
3akoH /lanbToHa. M30mponecchl B HeaabHOM I'a3e ¢ IOCTOSHHBIM KOJIMYeCTBOM BeriecTBa. ['paduueckoe
IIpe/ICTaBIEHHNE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOLIME JAUCKPETHOE CTPOECHUE BellecTBa, (poTorpaduu MOJIEKYJl OpraHMYECKUX
COCIMHEHU.

OmnbIThl 10 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUSI.

Mopgaens onbiTa [lTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HJUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS M1€aIbHOTO ra3a, U30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MepeHUN o00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATYphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]y TapaMETPaMU COCTOSTHUS pa3peKEeHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuyeckasi cucteMa. BHyTpeHHss SHeprus TepMOAMHAMHUYECKON CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KomuuecTBo TeroTsl u paGota. BHyTpeHHsIsI 3HEprus OJHOATOMHOI'O MJIEalbHOIO rasa.
Bunel Temionepeaun: TEMJIONPOBOIHOCTD, KOHBEKIIHS, U3TydeHHE. Y IeNbHas TEIUIOEMKOCTh BEIIECTBA.
KoanuecTBo TEMI0THI pH TEMJIONEpeaaye.

[Tonsatue 006 ammabatHom mporecce. [lepBeiii 3aK0OH TepMoauHAMUKH. [IprMeHeHHE TepBOTO
3aKOHa TEPMOJAMHAMUKH K H3omporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBele MamuHbl. [IpuHIMIB AeWCTBUS TeIUIOBBIX MamuH. [IpeoOpa3oBaHusi 3HEpruM B
TerioBbIX MamuHax. KoadgdunueHnt mnonesnoro neiictBus TeroBoil Mammuubl. Hukn KapHo u ero
KOA(PHUIIUEHT MOJIE3HOTO JAeHCTBUS. DKOJOTHUECKUE TPOOIIEMBI TETIIOIHEPT€TUKH.

TexHuuyeckue ycTpoWcTBa M TMPAKTUYECKOE NPUMEHEHHE: ABUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOAUIBLHUK, KOHAUITUOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HEpPruu Tela MpH COBEPIICHUH paOOThI: BBUIET MPOOKU U3 OYTBHUIKH MO
NEUCTBUEM  C)KaTOro BO3JyXa, HarpeBaHue Hpupa B JATYHHOW TpyOKe NyTéM  TpeHUs
(BuIeoIeMOHCTpAIIHS).

V3MeHeHMe BHYTpEHHEH dHeprun (TeMIlepaTypsl) Tela IpU TeIionepesaye.

OmnpIT 0 aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOPAaHUsl, pEaKTUBHOI'O IBUTATEIsL.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.



Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvt

[TapooOpa3zoBanue u koHaeHcanus. Mcmnapenwe u kumneHue. AOCONIOTHasT U OTHOCHUTEIbHAs
BJIQKHOCTh BO3AyXa. HacelmeHHbI mnap. YaenpHas Temiora MapooOpa3oBaHHs. 3aBUCHUMOCTD
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIUS CBOUCTB KpUCTAILIOB. JKuIKue
kpuctaiuibl. CoBpeMeHHble MaTtepuaisl. [laBienre u kpucraumsanus. Y aenbHas TEIoTa IUIaBJICHUS.
Cybmumarus.

VYpaBHeHHe TEII0BOro O6anaHca.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KaJOPUMETP,
TEXHOJIOTMH MOJy4YE€HUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM YMCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGuroienne HarpeBaHus ¥ IUIABICHHS KPUCTAILUTUHIECKOTO BEIICCTBA.

JleMoHCTpanust KpUCTAILJIOB.

Vuenuueckuii s3xcnepumenm, 1abopamopuvie pabomul

N3mepenne OTHOCUTENBHOU BIIaXKHOCTH BO3/yXa.

Pa3znen 4. DiekTpoanHamMuKa

Tema 1. Inekmpocmamuka

Onektpuszanus Tel. DJEeKTpUuueckuil 3apsia. J(Ba Buna snektpuyeckux 3apsioB. [IpoBonHukwy,
JUBJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsija.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIl 31M€KTpUYECKHM 3apsii. DIEKTPUUYECKOe
nosie. Hanpsok€HHOCTH iieKTprdeckoro noiid. IIpuHnmn cyneprno3unuu 3JIeKTpudeckux nosei. Jlnnun
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro mnosd. [lorenuman. Paznocts moreHnuanoB. [IpoBonHuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MOoJI€e. JusnekTpuyeckas NpOHUIAEMOCTb.

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

TexHuueckue ycTpoWCTBa U MNPAKTUUYECKOE MPUMEHEHME: DJEKTPOCKON, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAs 3all[UTa, 3a3€MJICHHE AJIEKTPONpPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN armapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U MPUHIUIT ACUCTBUSA AIEKTPOMETPA.

B3auMopeiicTBrue Ha’IeKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3alUTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD MEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPa OT IJIOLIAAH TIACTHH, PACCTOSIHUSI MEXKTY
HUMH U JTUBIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUN TOK. YCIOBUSI CYIIECTBOBAHMS AJIEKTPUYECKOro Toka. Mcrounuku Toka. Cuna
Toka. [locTOsIHHBIN TOK.

Hanpsioxenue. 3akon OMa 1151 ydacTKa Lenu.

DNEKTPUUECKOE CONPOTHUBIIEHUE. YJEIBHOE CONpPOTHBIEHHE BellecTBa. [locienoBarenbpHoe,
MapajuieJIbHOE, CMEIIAHHOE COETMHEHUE MPOBOJHUKOB.



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

ONEeKTPOABMKYIIAsl CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHMKA TOKA. 3akoH Oma I IOJHOU
(3aMKHYTOI) 351ekTpuueckoit enu. Koporkoe 3aMbikanue.

ONEKTPOHHAs NPOBOAUMOCTb TBEPIABIX METAJUIOB. 3aBUCHMOCTb COIPOTHUBIICHHMSI METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBosHuku. CoOCTBEHHAs: U MPUMECHAs IPOBOJUMOCTD IOJIYIPOBOAHUKOB. CBolicTBa p—N-
nepexoza. IloxynpoBogHuKOBbIE TPUOOPBHI.

DNEeKTpUUECKUH TOK B pacTBOpPax M pacijiaBax JIEKTPOJIUTOB. DIEKTPOIUTHUECKAs AUCCOLUALIMSL.
DIIEKTPOJIN3.

OnexTpuueckuid ToK B razax. CaMOCTOSTENbHBIN U HECAaMOCTOSTENbHBIN pa3psaa. Monnus. [lnasma.

TexHnyeckue ycTpoWcTBa M INPAKTHYECKOE IIPUMEHEHHUE: aMIIEpMETp, BOJIBTMETP, PEeOCTar,
HUCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelbHbIE NPUOOPHI, AJIEKTPOOCBETUTEIbHBIE HPUOOPBI, TEPMOMETP
COIIPOTHBJICHUS, BaKyyMHBIH MO, TEPMUCTOPBI U (POTOPE3UCTOPHI, IOJYNPOBOAHUKOBBIA IO,
rajibBaHUKa.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTb CONPOTUBIICHUS LWINHAPUYECKUX NIPOBOJHUKOB OT JUIMHBI, IUIOIAAN ITOIEPEYHOTO
CEUEHUs U MaTepuaa.

CMenianHO€ COEJUHEHHUE TPOBOJHUKOB.

[Ipsimoe n3mepeHue 3MeKTpoABUKYIIeH cuiibl. KopoTkoe 3aMblkaHUe ralbBaHMUECKOT0 3JIEMEHTa U
OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTh BO3yXa.

OAHOCTOPOHHSIS MPOBOJAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne cCMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 31neKTpoaABHKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO CONPOTHUBIICHUS.

Habmtonenue snexTpoinusa.

Me:xnpeamerHble CBSI3U

W3yuenne kypca ¢usuku ©6a3oBoro ypoBHs B 10 Kiacce ocymiecTBisiercs ¢ y4€ToM
COJIEPKATENIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMHM MaTeMaTHKH, OWOJIOTMH, XUMHUH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemmnvle nousimusi, CBS3aHHbIE C M3yYEHHEM METOJIOB HAYYHOI'O IO3HAHUSA: SIBJICHHE,
HAy4YHbI (akT, rumnoresa, (QU3MUECKas BEJIWYMHA, 3aKOH, TEOpHUs, HAONIOJEHHE, HKCIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHUCTEMbl ypaBHEHMH, JUHEWHas (yHKIus, mapabona, rumepOoia, MX
rpadUKu ¥ CBOWCTBA, TPUTOHOMETpUYECKHE (QYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPBI U MX IPOEKIIMU HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonocus: mexannyeckoe ABIKEHUE B KUBOUM mpupone, nuddysus, ocMoc, TEI000MEH KUBBIX
OpPraHU3MOB (BH/IbI TEIUIONEPEIAUH, TEIUIOBOE PABHOBECHE), DIIEKTPUUECKHE SBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBa, CTPOEHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TE€J, KUAKOCTEH M Ta30B, JJIEKTPUUECKUE CBOMCTBA METAJIOB,
JNEKTPOJINTUYECKAs TUCCOLMALINSL, TAIbBAHNKA.

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

Texnonoeus: IpeodpazoBaHKE ABMIKEHUM C UCIIONIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIMITHUKY, HUCIIOJIb30BAHNE 3aKOHA COXPAHEHHUS MMITyJIbCa B TEXHHUKE (pakeTa, BOAOMET U ApYTHE),
JBUraTellb BHYTPEHHErO CrOpaHus, mapoBass TypOuHa, OBITOBON XOJOAWIBHHUK, KOHIUIMOHED,
TEXHOJIOTHH IOJIyYE€HUSI COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHMCIIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH,



ANEKTPOCTATUYECKAsT ~ 3allUTa, 3a3eMJICHHE DJIEKTPOIPHUOOPOB, KCEPOKC, CTPYWHBIH TPUHTED,
AJIEKTpOHArpeBaTesibHbIe MPUOOPHI, YIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBAaHHUKA.

11 KJIACC
Paznen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossuHble MarHuThl. B3auMOIelCTBHE NOCTOSHHBIX MarHuToB. MarHutHoe mnosne. Bektop
MAarHUTHOM HHAYKIUU. [IpuHIUI Cynepno3Wiuy MarHUTHBIX MOJIeW. JIMHUKM MarHUTHOM WHAYKIWH.
KapTuna nuHMil MAarHUTHOM MHIYKIIMU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€e 10JI€ MPOBOJAHMKA ¢ TOKOM. KapTuHa JUHMN MHAYKIIMM MarHUTHOTO MOJs JJIMHHOTO
MPSIMOTO MPOBOJAHMKA M 3aMKHYTOI'O KOJBIEBOIO MPOBOAHHMKA, KATyIIKHM ¢ TOKOM. OmbIT Dpcrena.
B3anmoaeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amriepa, €€ MOyJIb M HalpaBJICHUE.

Cuna JlopeHua, e€é mMonynb M HampaBieHHE. [[BU)KeHHE 3apsKEHHOW YacTUIbl B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumel Jlopeniia.

SBneHue  sneKTpoMarHUTHOM  MHAYKOuU.  [loTok  Bekropa  MarHMTHOM  WMHIYKLHUH.
DNEeKTPOABUKYIIAs CHJIAa MHAYKITUU. 3aKOH 3JIEKTPOMarHUTHON MHAyKIuu Dapanes.

Buxpesoe snekrpruyeckoe mnojue. DJIEKTPOABUKYILAA CUIa MHAYKIUU B IPOBOJHUKE, ABUKYLIEMCS
MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHME CAMOMHIYKIIMH. DJIEKTPOBIKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHMUecKue yCTPONCTBA U MIPAKTUYECKOE TPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUThI,
AJIEKTPOJIBUTATEIh, YCKOPUTEIHU JIEMEHTAPHBIX YaCTHUIl, MHAYKIITHOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TOJISI.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amriepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue AMEKTPOMAarHUTHON UHAYKITUH.

IIpaBuio JleHua.

3aBHUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKITUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

WccnenoBanue AeCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMarHUTHOM MHIYKIUU.

Paznen 5. KoJsieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHble KOAEOAHUA

Konebarenbnast cucrema. CBOOOAHBIE MeXaHWUeCKHe Koiebanws. ['apMoHMYeckue KoeOaHus.
[lepuon, yactora, amrutyna U $aza xonebanuit. [Ipy>kuHHBIA MasTHUK. MaTeMaTHYECKU MasTHUK.
VYpaBHeHHe rapMOHUYECKUX KoJjeOanuii. [IpeBpaiienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

KoneGatenpupiii  koHTYp. CBOOOJHBIC  AJICKTPOMArHUTHBIE  KOJEOAHUST B  HJICATLHOM
KoJe0aTeIbHOM KOHType. AHAJIOTHS MEXIy MEXaHWYECKUMHU U DJICKTPOMATHUTHBIMH KOJICOAHHSIMH.
®opmymna TomcoHa. 3aKOH COXpaHEHHS YHEPTUHU B UCATHHOM KOJIeOATETHHOM KOHTYPE.

[IpencraBienne o0 3aTyXamoMMX KoleOaHUsSX. BBIHYXKICHHBIE MEXaHUYECKHE KOJCOaHMUs.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMarHUTHbIE KOJIeOaHusl.



Ilepemennbiii  TOok. CHHyCOMAAQIBHBIM NEPEMEHHBIM TOK. MOIIHOCTH NIEPEMEHHOrO TOKa.
AMIUTUTYIHOE U AEHCTBYIOLEE 3HAUEHNE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada | MOTPEONCHHE  SJIEKTPUYECKOM  SHEPTHH.
DKOJIOTMYECKUE PUCKHU IPU MPOU3BOACTBE AIEKTpOo3Heprun. KynpTypa MCIonb30BaHUs 3JEKTPOIHEPTUU
B MOBCEHEBHOM KU3HH.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE INPUMEHEHHE: JJIEKTPUYECKUN 3BOHOK, TE€HEepaTop
IIEPEMEHHOTI'0 TOKa, JIMHUU JIEKTporepeaay.

Jlemoncmpayuu

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

HaGmonenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

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

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHUM PE3UCTOpa, KaTyHIKM MHIYKTUBHOCTU H
KOHJIEHCATOopA.

Mosenb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCUMOCTH NIEPUOJIA MAJIBIX KOJE€OAHUN I'py3a Ha HUTU OT JJIMHBI HUTH U MacChl
rpy3a.

HccnenoBanne mepeMeHHOr0 TOKAa B ILIENMM U3 IOCIEIOBATENIbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLe 60JIHbL

MexaHuueckue BOJIHBI, YCI0BHs pacnpocTpaHeHus. [lepuoa. CkopocTs paclipocTpaHeHus U UIMHA
BoJsIHBI. [lonepeunsie U npoaoibHbIE BOJHBL. HTEepdepenus u nudpakius MEXaHHYeCKUX BOJH.

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

DONEeKTPOMarHUTHHIE BOJIHBL. YCJOBHMSI M3JIY4Y€HMs] DJIEKTPOMAarHUTHBIX BOJH. Bsaumuas
opuentauus BekTopoB E, B, V B snmekrpomarnuTHON BosiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHUe, NpejoMIIeHue, nmoyspusauus, audpakuus, uaTepdeperus. CKopocTh 31EKTPOMArHUTHBIX
BOJIH.

[lkana 3neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTpOMarHuTHIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paIuOCBS3U U TeNeBUACHUS. Pagronokanus.

DNeKTPOMarHUuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue yCTpPOHMCTBA M IPAKTHYECKOE IIPUMEHEHHWE: MY3BIKAJbHbIE HMHCTPYMEHTHI,
yIbTPa3ByKOBasi JTUArHOCTHKA B TEXHUKE W MEIUIMHE, pajap, paguoNpUEMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTpaHEHHUE TONEPEUHBIX U MPOOIBHBIX BOJIH.

Konebmromnieecs Te10 kKak HCTOUYHUK 3BYyKa.

Habmronenue oTpaxeHus U MPeToMICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny v AMPpakiiuid MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

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

HccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, NPEIOMIIEHME, NOJsIpU3aLus,
mudpaknus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsMonuHetHOE pacnpoCcTpaHEHHE CBETa B OJHOPOAHOU cpene. Jlyu
cBera. TOUeUYHBIN UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakxeHUH B TIIIOCKOM 3epKaje.



[Ipenomienue cBeTta. 3aKOHBI MPETOMJICHHS CBeTa. AOCONIOTHBIM IOKa3aTelb MpPEIOMIICHUS.
ITonHOe BHYTpeHHee oTpakeHue. [IpenenbHblil yroi MoJIHOro BHYTPEHHET0 OTPaXKEeHHU .

Hucniepcust ceera. ClioxHBIH cocTaB Oenoro cera. L{Ber.

CoOuparonye 1 paccenBarolye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOsTHUE U ONTHYECKas CUjla
TOHKOH JH3BI. [locTpoeHne n3o00paxeHnii B COOMPAIONINX U paccenBalONINX JUH3aX. DopMyna TOHKOM
JMH3BL. YBEIMUYEHHE, 1aBaeMOe JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH.

BonnoBast ontuka. MuHtepdepenuus cBera. KorepeHTHble HCTOUHUKH. YCJIOBUs HaOIIOAEHUS
MaKCUMYMOB ¥ MHHUMYMOB B HHTEp()EPEHLIHMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpaxus csera. Judppakunonnas pemérka. Y cioBre HaOMIOJCHNS TJIABHBIX MaKCUMYMOB TIpU
[1a/IECHUY MOHOXPOMAaTHYECKOro CBeTa Ha IU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M NpakTUYECKOe MPUMEHEHHMEe: OdYKH, Jiyna, (oToanmapar,
MPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TEeJIECKON, BOJIOKOHHAs ONTHKA, AU(paKIuOHHAs peméTka,
HOJISIPOUI.

Jlemoncmpayuu

[IpsimosinHeitHOe pacnpocTpaHeHHe, OTpaKeHUE U NpesioMiieHne cBeTa. OnTuyeckue npruoophl.

[losnHOE BHYTpEeHHEE oTpakeHHne. MoJiesib CBETOBOIA.

HccnenoBanue cBOMCTB N300payKeHUH B JIMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

Ha6mronenue qudpakuuu cera.

HabmtoneHnue nucnepcuu cBeta.

[TonydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszarens NpeaoMIIeHUS CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

HaGmronenue qucnepcuu cera.

Paznen 6. OcHOBBI crienMATbHOM TEOPUH OTHOCHUTEJILHOCTH
['panuibl TPUMEHUMOCTH  KjaccMdeckol wMexaHuku. lloctynaTel creunumanbHOH — TEOpUU
OTHOCUTEIbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe, NMPUHIUI OTHOCUTEILHOCTH
OHHIITEHHA.
OTHOCHTENBHOCTH OAHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILCHHUE IJTUHBI.
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MACCBhI C SHEPTUENU U UMITYJILCOM PEIISITUBUCTCKOM YaCTHUIIbI. DHEPIHUs MOKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®oronsl. opmyina [1nanka cBsa3u 3Heprun GOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.

OtkpeiTie u uccrnepoBanue Qorodpdexra. Ombitel A. I'. CroneroBa. 3akoHbl (hoTOdPdeKTa.
VYpasuenue DitHmreitHa 1151 hoToddpdekra. «KpacHas rpanuma» hortodrddekra.

JNasnenue ceera. Onbitel I1. H. JIeGenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoiicTBa M NMPaKTHUECKOE NMPUMEHEHHUE: (OTOIEMEHT, (POTONATUHK, COIHEUHAs
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C IMHKOBOM TIJIACTHHOM.



HccnenoBanue 3akOHOB BHEIIHEro GpoTodpdekra.
CBeTOoaUOI.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -dactuil. [lmanerapHas mMojenb
aroma. Iloctynarel bopa. W3nydyenue u nornomenue (GOTOHOB MU MEPEXO/E aTOMa C OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypoOBHEN SHEPIUM aTOMa BOJIOPO/A.
BonHoBbie cBoiicTBa yacTull. Bonubl ge bpoins. KopryckynspHO-BOJHOBOM Tyanu3Mm.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.
TexHuueckue ycTpolcTBa M MPAKTUYECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIA aHaIMu3 (CHEKTPOCKOIN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Onpenenenne AJIMHBI BOJIHBI JIa3epa.
Habnronenue muHeyaThIX CIEKTPOB U3ITyYCHUS.
Jlazep.
YVuenuueckuii sxcnepumenm, 1abopamopHule pabomol
Hab6mronenue nuHeR4aToro CriekTpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JI0Ka3bIBAIOIUE CIOKHOCTh CcTpoeHus sapa. OTKpbITHE pagMOAaKTUBHOCTH.
OmnpiTel Pesepdopaa mo ompeneneHuio cocraBa paanoakTHBHOTO m3nydenus. CpoiicTBa anbda-, Oera-,
raMMma-u3ilydeHus. BivsHue paaiuoakTUBHOCTH HA )KMBBIE OPIaHU3MBI.
OTtkpbiTHE TpOTOHA U HeWTpoHa. HykiionHas monens siapa I'eiizenOepra—lBanenko. 3apsaa sapa.
MaccoBoe uncio sapa. M3oTomnsl.
Anbda-pacnaa. ODJEKTPOHHBIM M TO3UTPOHHBIM Oera-pacman. [amma-usznydenue. 3akoH
pPaaMoOaKTUBHOIO pacnaja.
DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.
SnepHble peakuuu. JlelieHre U CUHTE3 SAEP.
SAnepuriii peaktop. Tepmosinepusiii cuHTe3. [IpoOiaembl M NEPCHEKTHUBBI SAEPHON SHEPreTHKU.
OKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.
OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOIOACHHS U PETUCTPALIUH 3JIEMEHTApHBIX YacTHII.
dyHaamMeHTaIbHbIe B3auMoeiicTBU. EqUHCTBO (hr3nueckoil KapTHHBI MUpA.
TexHnyeckue ycTpolcTBa U NMPAKTUYECKOE NPUMEHEHHE: JTO3UMETpP, Kamepa Buiibcona, siiepHbIi
peakTop, aToMHast 6omoa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOLIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paspnen 8. DiieMeHTBI ACTPOHOMUH U ACTPOPU3MKH

Oranbl pa3BUTHs acTpoHOMUH. [IpUKinaiHoe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE aCTPOHOMUM.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUAUMOE JBHUKEHHE.

ConHeyHas cucTeMa.

Comuue. ConHedHasi akTUBHOCTb. Mctounuk »sHeprur ConHua W 3BE31. 3BE3NBI, UX OCHOBHBIC
XapaKTepUCTUKU. JluarpaMMa  «CHEKTPaJbHBIM  KJIacC —  CBETHMMOCTb».  3BE31bl  IJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTB» I 3BE3]] TJIaBHOM ITOCIIEIOBATCIILHOCTH.
BuytpeHHee ctpoenue 3B€371. COBpeMEHHBIE NIPEICTABICHNS O MPOUCXOKICHUM U 3Boouun CosHua u
3BE3. DTanbl )KU3HHU 3BE3.

Mneunsiii Ilyte — nama [anaktuka. Ilonmoxkenwe u aBuxenue Connua B [Namaktuke. Tumbl
rajnakTuk. PaguoranakTuku u kBazapbl. YEpHbIE OBIPHI B sIAPAX FaJakTHK.



Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa066ma. Pasberanue ramaktuk. Teopust bombiioro
B3pbIBa. PeMKTOBOE M3ITydueHHE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habmonienuss HEBOOPYKEHHBIM TJ1a30M C HUCHOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUHN st
OTIpeJIeNIeHUs] TIOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBepHOro
MOJIyHIapysl U SIPKUE 3BE3/bL.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

Oo6o0maroniee NoBTOpeHne

Ponp pu3mku M acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJOTUYECKOW, COLUAIBLHOW U ITHUECKOUN
cdepax AesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTHUHE
MUpa, POJIb GU3NIECKOI Teopur B (HOPMUPOBAHUH MPEICTABICHUH O PU3MUECKON KapTHHE MHUPA, MECTO
¢bu3nueckoil KapTUHBI MHpa B OOLIEM PALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
IIpUPOJE.

MexnpeamMeTHbIe CBSI3H

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

MesicnpeOomemmnvle nowsimusi, CBS3aHHBIE C M3yYEHUEM METOJIOB HAYYHOTO IMO3HAHUSA: SIBJICHHE,
HAy4YHBI (akT, TUmnoresa, (QU3MUECKas BEIWYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, HKCIEPUMEHT,
MOJEIIMPOBAHUE, MOJIEIb, UBMEPEHHUE.

Mamemamuxa: pellleHue CUCTEMbl YpaBHEHUH, TpPUTOHOMETpUUYeCcKue QYyHKIUU: CUHYC, KOCUHYC,
TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HMX IMPOEKIUH Ha OCU
KOOpJMHAT, CJIO)KEHWE BEKTOPOB, IPOM3BOAHBIE AJIEMEHTAapHbIX (YHKIMHM, NpU3HAKK [0100Us
TPEYTOJIBLHUKOB, ONIpeieIeHue MO U MIIOCKUX (Guryp u oobEéma Ted.

buonocus: snekTpuyeckue SBICHHUS B JKUMBOM INpupoje, KojeOaTenbHblE IBHKEHUS B HKMBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NPUPOAE, ACUCTBUE PaJliallii Ha )KUBBIE OPTaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAs] CTPYKTypa TBEPABIX TeEJl, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUINYECKOHN peIIETKHU, CIEKTPAIbHBIN aHaIN3.

l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KW MAarHUTHBIX Py, (QOTOChEMKA 3€MHOMN
MIOBEPXHOCTH, IPEJCKA3AHNE 3€MJIIETPSCEHUM.

Texnonocus: JHMHUM DIEKTPOIEpPENad, TEHEPATOp MEPEMEHHOIO0 TOKa, JSJEKTPOABUIATElb,
UHAYKIIMOHHAs Te4yb, pajxap, paguoNpHEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenne yuebHoro npenmera «®@u3nka» Ha ypoOBHE CpeAHEro oodiiero oOpa3oBaHUs (06a30BbIH
YPOBEHbB) JOJIKHO 00ECTIEUUTh JOCTHKEHHUE CIEAYIOMNX JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeamera «Pu3nKa JOIKHbI OTPakaTh TOTOBHOCTh
U CIIOCOOHOCTH 00YYaroIUXCs PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH MO3UIMEN JTUYHOCTH,
CHCTEMOH II€HHOCTHBIX OpHEHTAllMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOIIUX
TPAJUIMOHHBIM IICHHOCTSM POCCHUICKOrO OOIIECTBa, pACIIUPEHUE >KU3HEHHOTO OIbITa M OIbITa
JESATEIIBHOCTH B MPOLIECCE PeAIn3allid OCHOBHBIX HAIPABICHUN BOCIUTATEIBHON NEATENBHOCTH, B TOM
YUCJIE B YACTU:
1) rpa:knaHCcKoOro BOCIUTAHUSA:



c(OPMHPOBAHHOCTh TPAKIAHCKON MO3ULMHU OOYYAIOLIErocss KaKk aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOr0 001IeCTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKIUX T'YMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B UHTEPECax IPa)k/1aHCKOro 00IEeCTBa, y4acTBOBATh
B CaMOYIIpaBJIeHHUH B 00pa30BaTeIbHON OpTraHU3aIHH;

YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMH WHCTUTYTAaMH B COOTBETCTBUU C UX (QYHKIUSMHU U
Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOMN M BOJOHTEPCKON NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMUPOBAHHOCTH POCCUMCKON IPa)TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM, JTOCTHKECHUSM POCCHMCKHX Y4YEHBIX B
o0yacTu GU3UKU U TEXHHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS,;

CMOCOOHOCTh OILIGHUBATh CHUTYallMI0 W TMPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JACSITENLHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHHE YCTOWYMUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ACTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢busnueckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS

UHTEpEC K pazNu4HbIM chepam mpodecCHOHANbHON IesSTeNbHOCTH, B TOM YHCIE CBS3aHHBIM C
(hU3UKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymiei mpodeccun M pean30BbIBATH
COOCTBEHHBIE KH3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0O M camMoO00Opa3oBaHHUIO B 00JacTH (U3MKH Ha
MPOTSHKEHUH BCEH KU3HU;

6) 9KOJIOrNYECKOT0 BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh  3KOJOTMYECKOM  KYJIbTYpbl,  OCO3HaHME  IJ00AJBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYILECTBIIEHHE JEHCTBUH B OKpYKalOLIleW cpele Ha OCHOBE 3HaHUS Iielneif
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciidpeHe OIbITa JEATEIbHOCTH HKOJOTMYECKON HAmpaBIECHHOCTH HAa OCHOBE HMEIOLIUXCS
3HaHUU 1O (pU3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢bu3nveckoil HaykH;

OCO3HaHHWE IICHHOCTH HAyYHOH JesTeIhbHOCTH, TOTOBHOCTh B TIpOIECCe H3ydeHHs (U3UKA
OCYIIECTBISATH MPOEKTHYIO U UCCIIEIOBATENbCKYIO JAEITEIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDI
ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eCTBHUS
ba3oBble JJornueckue aAeMcTBUA:
CaMOCTOATENBHO (hOPMYITHUPOBATh M aKTyaAJIM3UPOBATH MPOOJIEMY, pacCMAaTPpUBATh €€ BCECTOPOHHE;
ONPEACIISTE LENU AEATEIbHOCTH, 3a1aBaTh NTapaMeTPbl U KPUTEPUU UX TOCTUKECHUS,
BBISIBIIATHh 3aKOHOMEPHOCTH U TTPOTHBOPEUHS B pacCCMaTPUBAEMbIX (PM3MUECKHX SBJICHUSIX
pa3pabarbIBaTh IUIaH pEIIEHHUS MPOOJeMBbl C y4&TOM aHalIM3a UMEIOIIUXCS MaTepHaJbHBIX M
HEeMaTepHaIbHbBIX PECYPCOB;
BHOCHUTH KOppCKTI/IBBI B ACATCIIbHOCTh, OICHUBATh COOTBCTCTBHUC pe3y.]II>TaTOB neiasaM, OCHUBATh
PHUCKH MOCTEACTBUIN ACATEIbHOCTH;
KOODAMHUPOBaTh W  BBINOJHATHE paboTy B  YCIOBUSAX  pPEAIbHOTO, BUPTYaJbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
Ba3oBble uccienoBarejabcKkue NeicTBUA .

BIIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBLIMH IMOHSATHAMHI M METOIaMU (DU3MYECKON HAYKH;

BJIa/IETh HaBBIKAMH y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM AEsITeNbHOCTH B 00JacTH (PU3MKH,
CIIOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEIIeHUs 3a1a4d (PU3HMIECKOTo
coJiep>KaHusl, MPUMEHEHHUIO PA3JINYHBIX METOJ0B MTO3HAHMUS;

BIIQJICTh BHUJAMU JIEATEIBHOCTH TI0 TMOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEPIpETaIuH,
peoOpa3oBaHUI0 U MPUMEHEHUI0 B Pa3IMYHBIX Y4E€OHBIX CUTYyalUsAX, B TOM 4YHCIE MPH CO3JAaHUU
y4eOHBIX TPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3U M aKTyalIM3UpOBaTh 3ajady, BBIIBUraTh T'MIOTE3y €&
pElICHUs, HAXOJIUTh apTyYMEHTHI IS JOKA3aTeNbCTBA CBOMX YTBEPXKICHHM, 3aJaBaTh MapaMeTpbl H
KPUTEPUU PELICHUS;

aHAJIM3MPOBATH IOJIYYCHHBIC B XOJ€ PCHICHHS 33Ja4d Pe3yJIbTaThl, KPUTUYCCKH OIICHUBATH HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYJIUPOBATh COOCTBEHHBIC 3a/1a4¥l B 00pa30BATEIILHOM JIEATEIHPHOCTH, B TOM YHUCIIC
MIpH U3YyYCHUH (PU3UKU;

JaBaTh OICHKY HOBBIM CHTYAI[UsM, OIICHUBAThH MPHUOOPETEHHBIN OIBIT;

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

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJI€HU, MPeJUIaraTh OPUTHHAIBHBIE OAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a49H, TOMYCKAOIINE ATbTCPHATHBHBIC PEIICHHUS.

Pa6Gora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH IOJIy4eHUs MHGOpPMAIUU (PU3UIECKOTO COJNEPIKAHUS U3 MCTOYHHKOB PAa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBIATH TIOWUCK, AaHalU3, CHUCTEMAaTH3allMI0 M HWHTEPIPETALUIO
WH(OPMAIIAY PA3TMIHBIX BUIOB U (OPM TPEICTABIICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOJIb30BaTh CPEJCTBA HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHU3alMOHHBIX 3a7ad C COONIOACHHEM TpeOOBaHUMU
SPrOHOMUKH, TEXHUKH O€30MAaCHOCTH, TUTHCHBI, PECYpCOCOCPEKEHUS, MPABOBBIX U ITHUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJIEP)KAHUS B PA3IMYHBIX (opMarax ¢ yd€ToM Ha3HAYCHHUS
nH(OpPMAIIUY U 1IeNIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANBbHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ eliCTBHUS:

OCYIIIECTBIISATH OOIICHHE HA YpOoKaX (DU3WKHU M BO BHE-YPOUHOM JEATSIILHOCTH,

pacmo3HaBaTh NPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO W JIOTUIHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIh30BAaHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIBHON paOOTHI;

BBIOMpATh TEMAaTHUKy M METOAbl COBMECTHBIX JAEUCTBUA € Y4YETOM OOLIMX MHTEPECOB U
BO3MOYKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA;

IIPpUHUMATh LEJIN COBMECTHOU ACATCIIBHOCTH, OPTraHU30BbIBATE U KOOPAUHHUPOBATH ,ZIGﬁCTBHS[ 1o eé
JOCTUKEHHUIO: COCTaBISATh IUJIaH JCWCTBUM, paclpeAensiTh pPOIN C Yy4E€TOM MHEHHUH YYaCTHUKOB,
00CYyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OIICHUBATh KAauyeCTBO CBOETO BKJIaJla M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOMIMI pe3ylbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC MPOCKTHI, OHNCHUBATL HJACHU C TMO3WLIHAHW HOBU3HBI, OpPUTIMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHICCTBJIIATL HO3UTUBHOC CTPATCITHUCCKOC ITOBCACHUC B PA3JIMYHBIX CUTyAllUAX, MPOABIIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble yHHMBepPCcAJIbHbIE YUeOHbIE eiiCTBUS



Camoopranu3anmus:

CaMOCTOSITENILHO OCYIIECTBIIATH I03HABATEIbHYIO JIEATEIBHOCTH B 001acTH (DU3UKHU U ACTPOHOMHUM,
BBISIBJIAATH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOATEJIbHO COCTABJIATH IUJIaH PELIECHUs PACYETHBIX U KAYECTBEHHBIX 3a/1a4, I1JIaH BBIIIOJIHEHUS
MPAKTUYECKON pabOTHI C yYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOZMOYKHOCTEH U MIPEANMOYTEHHH;

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacuMpsATh paMK1 y4eOHOTO IIPpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO 3PYIUIUU B 00JaCTH (DU3HKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBINA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HaBBIKAMM IIO3HABATEJIBbHOM pediieKCMHM Kak OCO3HAHHWS COBEpUIAEMbIX JACUCTBUHA U
MBICJIUTEJIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHUIA;

WCIIOJIB30BATh MPUEMBI peIICKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHIXKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

MPUHUMATD ce0sl, IOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPY aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU.

B nporecce nocTrkeHns TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTrPAMMBI 10 (DU3HKE I YPOBHS
cpeaHero obmero oOpa3oBaHUs y OOYYAIOUIMXCS COBEPIIEHCTBYETCS AMOLMOHAIBHBIM HHTEIIEKT,
Iperoaralouil copMUpOBaHHOCTE!

CaMOCO3HaHUs, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHUE, BUICTh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU AMOIMOHAIIBHON Cc(ephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJINPOBaHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IIPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/ICHNE, CIOCOOHOCTh a1allTUPOBATHCSA K AIMOLMOHAILHBIM U3MEHEHUSIM U TPOSIBISATh THOKOCTH, OBbITH
OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUM, BKIIOYAIOIIEH CTPEMIICHHE K JAOCTHKEHUIO LIEIU U yCIEXY, ONTUMHU3M,
VHHULMATUBHOCTb, YMEHUE JCICTBOBATh UCXOA U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATh
€ro MpH OCYILECTBIEHUH OOLIEHNS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOLIEHUS C IPYTHUMH JIIOJIbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOHQIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K konmy o0yuenus B 10 kiacce mpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXarh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJb U MeCTO (U3HKU B (DOPMHUPOBAHUH COBPEMEHHON HAyYHOM
KapTHHBl MHpA, B PA3BUTHH COBPEMEHHOW TEXHHUKHM W TEXHOJIOTMH, B MPAKTUYECKON IEATEIBHOCTH
JTIOJICH;

YYHUTHIBaTh TPAHUIIBI TPUMEHCHHS HW3YYCHHBIX (U3MYECKUX MOJIEICH: MaTepualibHas TOYKa,
I/IHepI_[I/IaJIBHaSI CUCTCMA OTC‘-IéTa, a6COJIIOTHO TBépI{OC TCIIO0, PII[G&JIBHBIP'I ra3, Moaciin CTpOGHI/IH ra3os,
KUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN SJIEKTPUUECKHUN 3apsij MPU PEIICHUH (PU3MIECKUX 3a/1a4;

pacrno3HaBaTh (U3HUYECKUE SBICHUS (IIPOIECCHI) U OOBICHATH MX HA OCHOBE 3aKOHOB MEXAaHHKH,
MOJICKYJIIPHO-KUHETUYECKOW TEOPUH CTPOCHMS BEIIECTBA W OJCKTPOJAMHAMHUKHA: pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKCHHE, CBOOOJHOE MaJeHUE Tel, ABUKCHHE IO OKPYKHOCTH,
WHEepIs, B3auMojieicTere Ten, auddy3us, OpOyHOBCKOE IBMIKEHHE, CTPOSHUE JKUJKOCTEH M TBEPIBIX



TEJl, U3MEHEHHe o0BEMa Ted NpU HarpeBaHuu (OXJIAXKIEHHM), TEIJIOBOE PAaBHOBECHE, HCIIApPEHUE,
KOHJIEHCAllUsl, IUIaBJICHUE, KPUCTAJUIM3ALMS, KUIIEHHUE, BJIAXKHOCTh BO3/lyXa, IMOBBILICHUE JaBICHUS ra3a
IIPY €r0 HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEKIY IapaMeTpaMU COCTOSIHUSA Ia3a B U30Ipolieccax,
3JEKTPU3ALNS TeJl, B3aUMOJICHCTBHE 3apsi/I0B;

OIMCHIBATh MEXAHWYECKOE IBIDKEHHE, HCIONB3Ys (DU3MUYECKHE BEIWYHMHBI: KOOpPIMHATA, IYTh,
IepeMelnieHne, CKOpOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMIIYJIbC Tejla, KUHETHYeCKas SHeprus,
MOTEHIMAJIbHAsT SHEPTUsi, MEXaHH4YecKasi paboTa, MEXaHHUECKasi MOLTHOCTh; IPU OMHMCAHUM TPABHIBHO
TPaKTOBaTh (PU3MYECKHI CMBICT HCIONb3YEMbIX BEIUYMH, MX OOO3HAYEHHUS M EIUHMIIBI, HAXOJIUTh
(bopMyIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMYUHY C JPYTUMH BEITUUYNHAMM;

OINKCHIBATh M3YYECHHBIC TEIUIOBbIE CBOMCTBA TeNl M TEIUIOBBIEC SIBICHUS, HCIONB3Ys (U3HUECKUE
BEJIMYUHBL: JABJICHUE TIas3a, TEeMIIepaTypa, CpPeAHss KUHETUYECKas JHEPrus XaOTHUYECKOI'O JBHKECHHS
MOJIEKYJI, CpEeIHEKBaIpaTHUHasl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHS SHEPTUs, paboTa
raza, KOO(QQHUIMEHT MOJIE3HOTO JIEHCTBUS TEIIOBOTO JBHUTATENIsl; IPH OMUCAHUHU TPABUWIBHO TPAKTOBAThH
(bu3MUYeCKUi CMBICI HCIOJIb3YeMBIX BEINUYMH, UX OOO3HAYeHHs] M EAUHHIIBI, HaXOAUTH (POPMYJIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTHMH BETHUMHAM;

ONKCHIBATh HW3YYEHHBbIE JJIEKTPUUYECKUE CBOWCTBA BELIECTBA M DIIEKTPUYECKUE SBIICHUS
(mpouieccel), HCMONB3ysl (U3NYECKHE BEIMYUHBI: AJIEKTPHUUECKUN 3apsll, JIIEKTPUYECKOEe IIOJIE,
HaIpsHKEHHOCTh TOJIA, MOTEHUHUAaJl, Pa3HOCTh MOTEHLUMANOB; IMPH ONHMCAHUM MPABWIBHO TPAKTOBATh
(GU3NYEeCKU CMBICTT HCIONB3YEMbIX BEIUYMH, WX O0O3HAUCHWS] W EIUHMIBI, YKa3bIBaTh (POPMYIIBL,
CBSI3BIBAIOIIUE NaHHYIO (PU3UUYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAMU;

aHATM3UPOBATh (PU3MYECKHE MPOIECCHl U SBJICHUS, UCIONb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIIUIIBL:
3ak0oH BceMupHoro Tsrorenus, I, Il u IIl 3akonbr HeroTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH,
3aKOH COXpaHEHMs] MMITyJIbCca, IMPUHILMI CYNEPHO3UIUH CHUJI, MPUHIUI PaBHONPABHS HMHEPIHAIBbHBIX
CUCTEM OTCUYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHMS BEILECTBA, Ia30BbIE 3aKOHBI, CBA3b
cpeaHell KHHETUYECKOM SHEPTruu TEIMI0BOIO JABMKEHUSI MOJIEKYJ ¢ aOCOIIOTHOW TeMIepaTypoil, epBbIil
3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHMsI DJIEKTPUUECKOr0 3apsija, 3akoH KylloHa, mpu 3TOM pa3inuyarhb
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHME U YCJIOBHS (TpaHUIlbI, 00JIacTH)
IIPUMEHUMOCTH;

OOBSICHATP OCHOBHBIE MPHUHIMIBI JECUCTBUS MAallUH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nuyarh yciaoBUs UX O€30MaCHOTO MCIIOIb30BaHMs B TOBCEIHEBHOM KU3HM,

BBIIIOJIHATh  OKCIEPUMEHThl IO UCCIEJOBAHMIO (PU3MYECKMX SBJICHHMM U TMPOIECCOB C
UCTOJb30BAHUEM NPSAMBIX U KOCBEHHBIX H3MEPEHUH, Mpu 3TOM (opMynupoBaTh Hpobiemy/3afauy H
TUIOTE3Y y4eOHOro 3KCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEJIOAKEHHOIO 000py10BaHMsl, IPOBOAUTH
OIBIT U (OPMYJIMPOBATH BHIBOJIBI,

OCYILIECTBIISATh MpPsIMblE U KOCBEHHbIE H3MEpPEHMs (PU3NYECKUX BEJIWYUH, MPU ITOM BBIOMpATH
ONTUMANIBHBIA CIOCOO0 M3MEpPEHHMsT W HCIIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
U3MEPECHU;

UCCIIeIOBaTh 3aBUCHUMOCTH MEXJIy (HU3MUECKUMH BEJIMYMHAMH C HCIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHUil, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBAThH PE3YIbTAThl MOJIYYEHHON 3aBUCUMOCTHU
(Gu3MYeCcKUX BETUYMH B BUJIE TaOIUI] U TpaMKOB, AETaTh BBIBOBI M0 pe3ysIbTaTaM HUCCIEI0BaHMS;

co0mroaTh mpaBwiia 0€30MacHOrO TpyJa MPHU MPOBEACHUU HCCIEAOBAHMNA B paMKax ydeOHOTro
HKCHEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOM M NPOEKTHOH  JESATEIbHOCTH C  HCHOJIb30BAHUEM
M3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHMUS;

pemiaTh pacu€THbIE 3a7auyd C SBHO 3a/JlaHHON (DU3MYECKOH MOJIENIbI0, HCHOJBb3yd (pU3HUecKue
3aKOHBI U MPUHIUIBL, HA OCHOBE aHaIW3a YCJIOBHS 3aJaud BbIOMpaTh (PU3HUECKYIO MOJEIb, BBIICISThH
¢usnveckre BEIUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE Ui €€ peleHHs], TPOBOIUTh PacyEThl U OLIEHUBATD
PEAIbHOCTH MOJTYYEHHOT'0 3HaYEHUS] (PU3NYECKON BETMUHHBI;

pelmars KauyeCTBEHHbIE 3aJauyd: BBICTpaMBaTh JIOTMYECKM HEMPOTUBOPEUYMBYIO  LEMOUYKY
paccyXIeHUil ¢ OTIOpoi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCTOJIb30BaTh TPU PEIICHUU YYEOHBIX 3a]a4 COBPEMEHHBbIE MH(POPMALMOHHBIE TEXHOJIOTHUH JUISA
MONCKA, CTPYKTYPUPOBAHMS, HHTEPHpPETAlMd M TMpeACTaBiIeHUS Y4eOHON M Hay4HO-TOMYJSIPHOM



nH(pOpMALIUY, TOJYYCHHON W3 PAa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3HPOBATH IMOIYYaeMYIO
nHpopMaIuo;

MIPUBOJIUTh MPUMEPHI BKJIAJa POCCUUCKHUX U 3apyOe HBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

MCIOJIb30BaTh TEOPETHUYCCKUE 3HAHUS MO (PU3MKE B IOBCEAHEBHOW JKHU3HHM Ui OOecredeHUs
0€30MacHOCTH MpH OOpalieHud ¢ NpudopaMHd M TEXHUYECKUMHU YCTPOWCTBAMH, IJISl COXpaHEHUs
3JI0POBBSI U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyIIIE C BHIMOIHEHUEM Pa3IMYHbIX COLIMATIBHBIX POJICH, IUIAHUPOBATh PabOTy IPYIIIbI,
paIMOHATIBHO PACIPEeNATh O0S3aHHOCTH M TUIAHUPOBATH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
a/IeKBaTHO OIICHUBATh BKJIAJl KaXJ0T0 U3 YUACTHUKOB TPYIIIbI B PEHICHUE PACCMATPUBAEMOM MTPOOIIEMBI.

K koniy o6yuenust B 11 kJ1acce npeMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIh U MeCTO (PM3WKU B (DOPMHPOBAHUH COBPEMCHHOW HAyYHOM
KapTUHBl MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTUYECKOU NEATEIBHOCTH
JOJIEH, eJIOCTHOCTh U €IMHCTBO (PU3NICCKON KApTUHBI MUPA;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUYECKUX MOJENEH: TOUeUHBIA 3JIEKTPUUECKHIA
3apsi, Jyd CBETAa, TOUYCYHBIM UCTOYHUK CBETA, SJIEPHAs] MOJCIh aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO
sipa MpH perieHny GU3NUECKUX 3a1ay;

pacrio3HaBaTh (u3uyeckue sABIEHUS (MPOIECChl) U OOBACHATH WX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOM (U3MKH: DIEKTPUYECKas IPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCHCTBHS TOKA, B3aMMOJICHCTBHE MAarHUTOB, 3JCKTPOMATHWTHAS WHIYKIIWS,
JeCTBE MAarHUTHOTO TMOJsI HA MPOBOJHUK C TOKOM M JBWKYIIUICS 3apsl, AJIEKTPOMArHUTHBIE
KojeOaHuss W BOJHBI, NPSIMOJIMHEMHOE pACIpOCTpaHEHHE CBETa, OTpPaXKEHHE, MPEIOMIICHUE,
unTepdepenius, audpakiuus U MONIpU3ALMS CBETAa, JUCIEpPCcHsl cBeTa, (POoTodNeKTpruueckuil 3¢ dext
(boTtoapdexr), cBeToBOE HaBiIEHHWE, BO3HUKHOBEHHME JIMHEMUYATOTO CIEKTpa aTroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAS PaJIMOaKTUBHOCTb;

ONMCHIBATHL HW3YYCHHBIC CBOWCTBAa BeMECTBA (DJEKTPUYCCKHE, MATHWTHBIE, OINTHYECKHE,
ANEKTPUUYECKYIO MPOBOIUMOCTD PA3TUYHBIX CPel) U DTIEKTPOMArHUTHBIE SIBJICHUS (IIPOIECCHI), UCTIONb3YS
(du3MYecCKre BEIIMYUHBL: JIEKTPUICCKHUI 3apsij, CHIa TOKA, JIEKTPUIECKOE HAMPSIKCHHE, IICKTPHICCKOE
COTPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJIBIKYIIAS CHIa, paboTa TOKA, UHAYKIHUS MAarHUTHOTO
noJist, cwiia Amrepa, cuia JIopeHia, HHIyKTUBHOCTh KaTYIIKH, YHEPTHUS JIEKTPHIESCKOTO ¥ MarHUTHOTO
moJied, Tepuoa M 4YacToTa KosieOaHui B KojeOaTenbHOM KOHTYpE, 3apsii U cuja TOKa B Mpoliecce
TApPMOHHYECKHUX 3JICKTPOMArHUTHBIX KOJIeOaHWH, (JOKYCHOE PACCTOSHUE W ONTHYECKAs CUJIa JIMH3BI, TIPH
OMHMCAaHWUU TPABUILHO TPAKTOBaTh (PUINYECKUN CMBICT HCIIOJIB3yeMbIX BEITHUYHMH, WX O0O3HAuUCHUs U
SJIMHUIBI, YyKa3blBaTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO (QU3WYSCKYI0 BEIUYHHY C JIPYTUMHU
BEJIMYUHAMHU;

OIMHMCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS M TIPOIECCHI, HCIONB3Ys (DH3MYECKUE BEITMYHMHBIL:
CKOPOCTH DJIEKTPOMAaTrHUTHBIX BOJH, IJTMHA BOJIHBI U YACTOTA CBETA, SHEPTHS M UMITYJIbC (POTOHA, IEPUO/T
MOJTypacmaia, SHePTUs CBSA3M aTOMHBIX sIJIEp, IPU OIMMMCAHUN MPABUIBHO TPAKTOBATh (PU3MUYSCKUN CMBICIT
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAUEHUS W €AMHHIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3HYECKYIO BEIMYUHY C APYTUMHU BETMUYNHAMU, BBIYUCIIATH 3HAYCHUE (PHU3UIESCKON BEITMUNHBI,

aHAIIM3UPOBATh (PU3NYECKUE MPOIIECCHl U SBICHUS, UCIONB3YysS (PU3NUECKHE 3aKOHBI M MPUHITUIIHL:
3akoH OMa, 3aKOHBI MOCJIEI0BATEIbHOTO U MapalIeIbHOTO COEAMHEHUS MPOBOJHUKOB, 3aKOH JIKOYis—
JleHia, 3aKOH AJNEKTPOMATHUTHOW WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PAaclpOCTPAHEHUS CBETa, 3aKOHBI
OTpaXEHHUs CBETa, 3aKOHBI TPEIOMJICHUS CBETa, ypaBHeHHEe OWHImTeHHa 11 (pororddexra, 3akoH
COXPAaHEHHUS SHEPTUH, 3aKOH COXPAHCHUS UMITYJbCa, 3aKOH COXPAHEHHsI SJEKTPHUECKOTO 3apsija, 3aKOH
COXpPaHEHHs MacCOBOI0 YMcia, MOCTYlaThl bopa, 3aK0OH paOaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh
CIIOBECHYIO (JOPMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYE€CKOE BBIPAKCHHE W YCIOBHsI (TpaHUIBI, 007IacTH)
MIPUMEHUMOCTH;

OTIpE/ICTISATh HAIPABJICHUE BEKTOpAa WHAYKIIMM MArHUTHOTO TIOJS MPOBOJAHHKA C TOKOM, CHIIBI
Awmmnepa u cuisl JlopeHna;



CTPOUTH M OMHCHIBATh N300paKeHHE, CO3JaBaeMO€E IJIOCKUM 3€pPKaJIOM, TOHKOM JIMH30M;

BBINIOJIHATH  OKCIEPHMEHTHl 110 HCCIEAOBaHMUIO (U3WYECKMX SBICHUH U TIPOLECCOB C
WCTOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX M3MEPEHUI: mpu 3TOM (GOpPMYJIHPOBaTH Mpobdiemy/3afgady |
TUIIOTE3y Y4eOHOr0 SKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY M3 HPEATI0KEHHOr0 000pyI0BaHuUs, IIPOBOIUTD
OTIBIT U (OPMYJIMPOBATH BHIBOJIBI;

OCYIIECTBIISITh NPSIMbIE W KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIUYMH, NMPH ITOM BHIOMPATH
ONTUMAJIBHBIA CIOCO0 M3MEpPEHHsT W HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH C HCIOJIB30BAHMEM IMPSIMbBIX M3MEPEHHU: MPH
3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yNIbTaThl MOTYYEHHOH 3aBUCHMOCTH (DU3UUCCKHUX
BEJIMYMH B BUJIE TaOIUI] U TPAQHKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM MCCIIEI0BAHMS;

coOiroiaTh mpaBWiia 0E30MacHOrO TpyZAa MPH NPOBEACHUH HCCICAOBAaHMH B paMKax y4eOHOTro
OKCHEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOH M TPOEKTHOH  JESITEIBHOCTH C  WCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U J1a00pPaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIC 3a7add C SBHO 3aJaHHOW (DM3MYECKOHW MOJIENbI0, WCHOJB3ysd (pu3nuecKue
3aKOHBI ¥ TPUHIUIIBI, HA OCHOBE aHAJIN3a YCJOBHUS 3aJayd BHIOMPATh (DPU3UYECKYIO MOJEIb, BBIACIATH
¢busnveckre BEMUIUHBI U (HOPMYIIBI, HEOOXOAMMBIE JUIs €€ pelIeHHs], TPOBOIUTH PACYETHl U OLIEHUBATH
PEaTbHOCTH MMOJYYEHHOTO 3HAYCHUS (PU3NIECKON BEIIMUNHBI;

pemaTh KadyeCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HENPOTHBOPEYHMBYIO LEHOYKY
paccyXJIeHHl C OTIOpO Ha N3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU 1 (PU3UUECKUE SBICHUS,;

WCIOJIB30BATh TPU PEIICHUU YYEOHBIX 3a]a4 COBPEMEHHBIC MH(POPMALMOHHBIE TEXHOJIOTHUH JUIS
MIOUCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAMM M TNPEACTABICHUS Y4eOHOW M HAyYHO-IOIYJISPHON
nHbOpMAIUY, TOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHKOB, KPUTHUYECKH aHAIU3UPOBATh IMOITydYaeMYIO
nH(pOpMaINIO;

OOBSICHATH TPUHIMITEI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3indarh
yCJIOBHS UX OE€30MAaCHOT0 MCIIOJIB30BaHMs B TOBCEAHEBHOM KU3HM;

MPUBOANTH MIPUMEPHI BKJIaJa POCCUHCKUX M 3apyOeKHBIX yUEHBIX-(DH3HKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

WCTIOJh30BATh TEOPETHUYECKHE 3HAHHS 1O (HU3UKE B TIOBCEIHEBHOW JKM3HM ISl OOECTIeueHHS
0€30macHOCTH TpU OOpallleHuH ¢ NpUOOpaMH U TEXHUUYECKUMM YCTPOHCTBaMH, Ui COXpaHEHMS
3II0OPOBBSI U COOITIOJICHHUSI HOPM SKOJIOTUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpejie;

paloTaTh B IpyNIie ¢ BBIMOJIHEHHEM PAa3JIMYHbIX COLUAIBHBIX POJIeH, IIIaHUPOBaTh paboTy rPYMIIbI,
paIMoHAIBHO pacIpeeNaTh 00I3aHHOCTH U TUIAHUPOBATh JEATEIHLHOCTh B HECTAHAAPTHBIX CHUTYAIIHSIX,
aJIeKBaTHO OLIEHMBATh BKJIAJ KaXJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHUE paccMaTpUBaeMOil IpoOIeMbl.
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