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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOTO YpOBHS Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJIOKEHMM W TpeOOBaHWM K pe3yibTaTaMm
OCBOEHHUSI OCHOBHOW 0OOpa3oBaTeNbHOM MporpaMmsbl, mpenactaBieHHbix B OI'OC
COQO, a Takxe ¢ yd4€TOM MporpaMMbl BOCHUTAHUS W KOHLEMIMH MPErojaBaHus
yueOHoro mnpeamera «®dusuka» B 00pa3oBaTelibHbIX oOpraHuzanusx Poccuiickoit
denepanyu, peaqu3yonmX OCHOBHbIE 00pa30BaTeIbHbIE POTPAMMBI.

Copepxanue mporpaMmbl MO (U3MKE HampaBiIeHO Ha (HOPMUPOBAHHE
€CTEeCTBEHHO-HAyUYHOU KapTUHBI Mupa oOydatomuxcsa 10-11 kimaccoB nmpu o0ydeHUH
ux (usuke Ha 0a30BOM YpOBHE HAa OCHOBE CHUCTEMHO-IIEATEILHOCTHOTO MOAXOA.
IIporpamma 1o ¢usuke coorBercTByeT TpedoBanusiM ®I'OC COO k miaaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METAlpeIMETHBIM pe3ysibTaTaM OOYYEeHHMs, a TaKxkKe
YUUTHIBAET HEOOXOJUMOCTh pealu3ali MEXKIPEIMETHBIX CBsized (U3UKU C
€CTECTBEHHO-HAYYHBIMU YUYEOHBIMHM MpeaMeTraMu. B Hell onpenenstoTcsi OCHOBHBIE
eI U3ydeHusl (PU3MKU Ha YPOBHE CpEIHEro oO0Iero oopa3zoBaHus, IIAHUPYEMbIC
pe3yNbTaThl OCBOCHUS Kypca (PM3UKU: JTUYHOCTHBIC, METANPEAMETHBIE, PEAMETHBIC
(1a 6a30BOM ypOBHE).

[TporpamMma no pu3MKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHS Kypca (PU3MKH Ha 0a30BOM YpOBHE, B

TOM 4YHCIIE TPEAMETHBIE PE3YJILTATHI IO T01aM 00yUYEHUS;

e conepkaHue yuebHoro npenmMera «Pusnka» mo rojgam o0ydeHusl.

dusuka Kak Hayka 0 Haubosee o0IMX 3aKOHaX MPHUPO/bI, BHICTYIIas B KAUECTBE
y4eOHOro MmpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAHUU 00
okpyxatomieM wmupe. [IkoapHBIE Kypc GU3HMKA — CHCTEMOOOpa3yloIUi AJis
€CTECTBEHHO-HAYYHBIX yU4E€OHBIX MPEAMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIeXKAaT
B OCHOBE IPOLIECCOB U SIBJICHUM, M3y4yaeMbIX XUMHEH, OHOnOrHeu, (puznyeckoit
reorpadueit u actpoHoMueii. Mcronb3oBaHue U aKTUBHOE MTPUMEHEHNE (HU3HUIECKUX
3HAHUI OMNpeaensieT XapakTep U pa3BUTUE Pa3HOOOpa3HbIX TEXHOJOTUH B cdepe
HSHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, MOJYYEHUS HOBBIX MaTepUajioB C
3aJJaHHBIMU CBOMCTBaMHU M JApyrux. M3yueHue (pu3MKu BHOCUT OCHOBHOM BKJIaJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAyYHOM  KapTHMHBI MHUpa  OOy4aroumxcs, B
dbopMUpoBaHHEe YMEHUN NPUMEHSATh HAayYHbI METOJ MO3HAHUSA TPU BBHINOJIHEHUU
MMM Y4EOHBIX UCCIICIOBAHUM.

B ocHoBy kypca pu3uku 1uist ypoBHSI CpeAHEro 00IIero o0pa3oBaHus MOJ0XKEH
PAA e, KOTOPbIE MOKHO pacCMaTPUBAaTh KaK MPUHIIMIIBI €r0 TOCTPOEHUS.



Hoes yenocmuocmu. B COOTBETCTBUM C HEW Kype SBISETCA JIOTHYECKU
3aBEpUIEHHBIM, OH COJIEP’KUT MaTepuan U3 BCEX pa3fesioB (PU3MKH, BKIIIOUAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HeW Marepuasl Kypca (GU3UKHU
o0beMHEH BOKpYr (GU3MYECKUX Teopuid. Bemymum B Kypce  sBIAeTCS
dbopMHUpOBaHNE TPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MAaTE€pUHU, BEIICCTBE H
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanus TmpeanoaraetT HCIOJIb30BaHUE
IYMaHUTAPHOTO TNOTEHIHalIa (U3UUECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uKu ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU U
HKOJIOTMYECKUMHU TTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc hbusuku npeamnosiaraet 3HakKOMCTBO C
MIUPOKUM KPYrOoM TEXHUYECKUX M TEXHOJOTUYECKUX MPHUIIOKEHUNA H3yUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu  peannsyercss MNOCPEACTBOM  BBEJIEHHS  JJIEMEHTOB
COJIEpKaHus, MOCBSIIMIEHHBIX YKOJOTUYECKUM IMPOOIeMaM COBPEMEHHOCTH, KOTOPHIE
CBSA3aHBbl C pPA3BUTHEM TEXHUKU W TEXHOJIOTMH, a Takxke OOCyXAeHHUs MpodiieM
PalMOHAIBHOTO MPUPOJIOTIOIL30BAHUS U IKOJIOIMYECKOM 0€30MacHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMH Kypca (PU3MKHM Ha YpOBHE CpETHEro OOIIero
oOpa3oBaHHs SBIAIOTCS (u3uueckue Teopud ((HOpMUpPOBAHHME TPEACTABICHUN O
CTPYKType MOCTpOCHHs (HU3HUECKON Teopuu, poiau (PyHAaMEHTaIbHBIX 3aKOHOB U
PUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYUYHBIX SIBIICHUN U MIPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN MOAX0A B Kypce (DU3HKU peanu3yercs MIpexiae
BCETO 3a CUET OPTaHM3aIlMU IKCIIEPUMEHTATBHOU JesiTebHOCTH oOyJaroruxcs. s
0a30BOT0 YpOBHSI Kypca (PU3MKM — 3TO MCIOJIb30BAaHUE CHUCTEMbl (PPOHTAIILHBIX
KPaTKOBPEMEHHBIX AKCIIEPUMEHTOB U JIaDOpaTOPHBIX PabOT, KOTOPhIE B MPOrpaMme
no (Qusuke 0O0BEAMHEHBI B OONIMH CIHCOK YYCHHYECKHX MNPAKTUYECKUX PpabdorT.
Brinenenre B yka3aHHOM TepeyHE JIA0OpAaTOPHBIX pPAOOT, MPOBOIUMBIX IS
KOHTPOJISI U OLIEHKH, OCYIIECTBISIETCS Y4YaCTHHKaMH 0Opa30oBaTeNIbHOTO Mpoliecca
HCXO0/1s U3 0COOCHHOCTEH IJIAaHUPOBAHMS U OCHAIICHUs kKaOuHeTa ¢pusuku. [Ipu sTom
o0OecreynBaeTcsl OBJIAJIEHUE OOYYalOIMMUCS YMEHHSIMU MPOBOJUTH KOCBEHHBIE
U3MEPEHUsI, WCCIEAOBAHUS 3aBUCHUMOCTEH (DU3UYECKUX BEIMYMH W TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAIOKEHHBIX THIIOTE3.

Bonbimoe BHUMaHME ynensieTcs PEIICHUI0 PAaCUYETHBIX W KAYECTBEHHBIX 3aJ1ad.
[Ipu sTOM M1 pacu€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCS 3aJa4Ml C SBHO 3aJaHHOU
¢u3MYecKol  MOJENbl0, TO3BOJSIONIME NPUMEHSATh U3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3felia Kypca, TaKk W HHTErpUpys 3HAHUS U3
pasHbIX pas3zfenoB. s KauecTBEHHBIX 3aJad MPUOPUTETOM SIBIAIOTCS 3aJaHus Ha



0O0BsICHEHHE MPOTEKaHUs (PU3UUYECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIICH JKU3HH,
TpeOytomue  BbIOOpa  (GuU3MYECKON  MoAenu  JUIsl  CUTyallMd  MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBercTBuM ¢ TpedoBanusiMu GI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecrnieyeHr0 yuyeOHOro mporecca 0a30BbI YpOBeHb Kypca (U3MKH Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs JOJDKEH HU3y4aTbCs B YCJIOBUAX MPEIMETHOTO
KaOuHeTa (U3MKKM WM B YCIOBUSAX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAyYHOr0 IMKiIa. B kaOuHere (Pu3nKu MOHKHO OBITH HEOOXOAUMOE
naboparopHoe 000pyAOBaHKE ISl BBITIOJHEHHSI YKa3aHHBIX B TIpOTpamMMe Mo (hU3HKe
YUYEHUYECKUX MPAKTUUECKUX PadOT U JEMOHCTPAlMOHHOE 000pyA0BaHHUE.

JleMOHCTpalMOHHOE ~ 00OpyaoBaHHe (GOPMHUPYETCS B  COOTBETCTBHH  C
OPUHIIAIIOM  MHHUMAJIBHOW  JOCTATOYHOCTH ¥  OOECIEYMBAECT  IMOCTAaHOBKY
NEPEeYNCIICHHBIX B TMporpaMMe 10 (u3uKe KIIOYEBBIX JAEMOHCTpAUNA IS
UCCIICJIOBAaHMUSI ~ M3yYaeMbIX  SBICHHH W  MPOLIECCOB, OMIHUPUYECKUX U
(byHIaMEHTANTBHBIX 3aKOHOB, HX TEXHHUECKUX MTPUMEHCHHIA.

JlabopatopHoe 000pyAOBaHHE M YYCHHMUECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHJIE TEMATHYECKUX KOMIUICKTOB M OOECIeuMBaeTCs B pacuére
OTHOTO KOMIUIEKTa Ha JBYyX oOOywarommxcs. TeMaThdecKue KOMILICKTHI
71a00paTOPHOTO OOOPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
HCIIOJIb30BAaHUN AHAJOTOBBIX M LHU(PPOBBIX MPHOOPOB, a TakkKe KOMIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ U POBBIX Ja0OPATOPUIA.

OCHOBHBIMU TIEIIIMU U3YYCHUS (PU3UKHU B 00IIIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHHE UHTEpeca W CTPEMJICHHA OOy4Yalouuxcs K HAyIHOMY
U3YYEHUIO TIPUPOMBI, PAa3BUTHE WX HHTEIUICKTYAIBHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE TPEICTABICHWA O HAYYHOM METOJC TO3HAHHUS W (POPMHUPOBAHUE
MCCIIEZIOBATEITLCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSM;

e (opMHEpoBaHHE HAYYHOTO MHPOBO33PECHHS KaK PE3ysIbTaTa W3YYCHHs] OCHOB
CTpOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHue yMEHUI OOBSICHATH SIBICHUS C UCIIOJIb30BaHUEM (HU3UIECCKUX
3HAaHWUU ¥ HAYYHBIX IOKA3aTEIbCTB;

e (opmupoBaHHE TPEACTABICHUNA O pONMU (PUNKH I Pa3BUTH APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHH.

JlocTmkeHne 3TUX LieJell olOecreunBaeTcs peleHHEeM CIEeIYIOMMX 33434 B

mpoIiecce u3ydeHus Kypca (U3MKdA Ha ypOBHE CPEAHETO O0IIero 00pa3oBaHMs:

e MpHOOpPETEHHE CUCTEMbl 3HAHUM 00 OOHIUX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHsX, BKIIOYas MEXaHWKY, MOJICKYJSpHYIO  (u3uKy,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;



e (opMHpoBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
bu3nuecKux SBJICHUA B IPUPOJIE U JUISI IPUHATHUS TPAKTHUYECKUX PEIICHUH B
TIOBCETHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SIBHO 3aJaHHOMN
busznueckoil Monenblo, 3agad, IOAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3anue (HPU3NIECKO MOJIENHN, aIeKBaTHON yCIOBUAM 3aJauu;

e TOHUMAaHHE (PUINYECKUX OCHOB M TPUHLHUIOB JEHCTBUS TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIECCOB, UX BIHUSHHUSA HA OKPYKAIOIIYIO
cpeny;

e OBJAJICHUE METOAAMH CaMOCTOSTEIbHOIO IUTAHUPOBAHHUS U MPOBEICHUS
bu3NUeCKUX SKCIEPUMEHTOB, aHajW3a M HMHTEPHpETaluu HHPOpMAaIUH,
OTIpeIeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHHME YCJIOBHH [JISI PAa3BUTUS YMEHHH MPOEKTHO-HCCIEI0BATEIbCKOH,
TBOPUYECKOH eATEIHLHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus orBoauTcs 136 dacoB: B 10 kmacce — 68 gacoB (2 daca B Heeno), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIIIO).

[Ipennaraemeiii B mporpamMme 1o (u3MKe TMepedeHb JTabopaTOpHBIX W
NPAKTUUYECKUX paboOT ABISETCS PEKOMEHJOBAHHBIM, YYHUTENb JIeJaeT BbIOOD
MPOBEICHUS JIa0OpaTOpPHBIX pabOT H ONBITOB C YYETOM HWHIUBUAYaTbHBIX
0COOEHHOCTEH 00yJaromMxcsl.

COJAEP)KAHUE OBYYEHUSA

10 KITACC

Paszpnen 1. ®usuka 1 MeTOAbI HAYYHOT'O MIO3HAHMUS

®usuka — Hayka o npupoxae. HayuHble mMeToAbl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp dSkcnepuMeHTa M TEOpMM B IIPOLIECCE TO3HAHMUSA NPUPOLBI.
DKCIepUMEHT B (DU3HKE.

MonenvpoBanue (u3nUeCKUX SBIEHUM M mponeccoB. HayuHble rumoresbl.
duznyeckue 3aKOHbI U TEOpUH. ['paHUIBl NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHS.

Ponp u mecro ¢usuku B (GOpMHUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKOU EATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHaznoroBsle W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JTATYUKH.

Pasznena 2. Mexanuka



Tema 1. Kunemamuka

Mexanuueckoe ABMKEHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHAs CKOpPOCTh) U
YCKOPEHHUE MAaTepUajJbHOW TOUYKHM, UX MPOEKUUMU HA OCH CUCTEMbI KOOPJHHAT.
CrnoxxeHue nepeMereHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsMOJIMHEWHOoe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, IYyTHU H NEPEMEUICHUS
MaTepUaIbHON TOYKH OT BPEMEHH.

CBoOoaHOE najieHue. Y CKOpeHre CBOOOIHOTO MaJIeHus.

KpuBonunennoe  nBuxeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY’KHOCTH C ITOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEUHAS
ckopoctb. [lepuon n yactora oOpanieHus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUIOMETD,
JIBWKEHUE CHAPSAIOB, LICITHBIE U PEMEHHBIE IIEpEIaUH.

Jlemoncmpayuu

Mopenbs cucteMsl OTCYETA, WILIFOCTPALUs KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHKCHUSL.

[IpeoOpazoBaHue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenne ABMXeHUS Teda, OPOIIEHHOTO IMOJA YIJIOM K TOPHU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUS.

HanpasneHnue cKOpocTy Ipu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3ydyenne HEPABHOMEPHOTO JABMKEHMS C LIEJIBIO ONPENEIICHUs] MTHOBEHHON
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIAY NyTSIMH, NPOMACHHBIMU TEJIOM 3a
[IOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM
JBW)KCHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBUKEHUs IAPUKA B BA3KOM KUAKOCTH.

N3yuenue ABMxKEHUS Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipyammn  otHocuTensHOCTM  [anmunes. Ilepeeii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Herotona
JUI MaTepuaabHOU ToUkU. Tperuit 3akoH HproTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cumia Tsbkectn. llepBas kocMmuueckas
CKOPOCTb.



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

Tpenue. Buasl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpeHus. Cyxoe
Tperue. Cua TpeHHs CKOJBXKEHHs U cuia TpeHus nokos. KoadduuueHnt Tpenus.
Cuita conpOTUBIICHUS IPY IBUKEHUHU TEJIA B )KUJIKOCTH WJIM Tase.

[TocTynarenbHOE U BpallaTelbHOE ABMKEHUE a0COMIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBECUSA TBEPAOTO TEJIA.

TexHuyeckre yCTpOWCTBA M IMPAKTUYECKOE TNPUMEHEHUE: MOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepuUH.

CpaBHeHHE MacC B3aUMOJEHCTBYIOIIUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue CHJL.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT Ae(QOpMaIliH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TAJCHUH.

CpaBHeHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

Nzyuenne nmxeHust Opycka 1o HaKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOLIMX B NPYKUHE U
pPE3MHOBOM 00pa3siie, OT ux aedopmaruu.

HccnenoBanne ycloBUl pPaBHOBECUS TBEPAOrO TeEJd, HMMEIOLIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenus ¢ MexaHuKe

NMnynbc MarepuanbHOM TOYKM (T€na), CUCTEMbl MAaTE€pPUAIbHBIX TOYEK.
NmMnynbc cuiibl 1 U3MEHEHUE HUMITYyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6oTa crtbl. MOIITHOCTH CHJTBI.

Kunernyeckass sHeprusi MarepuagbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKON DHEPTUM.

[ToreHumnanbHas SHEPrusl. [ToreHunanbHas DHEPTHs YOpyro
nepopMupoBaHHOM  mpyxkuHbl. [loTeHnmanbHas  SHeprus Teda  BOJIU3U
MMOBEPXHOCTHU 3EMJIH.

[loTeHuumanbHple W HENOTeHIManbHble  cuibl.  CBsi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJ C M3MEHEHUEM MEXaHMYECKOM JHEPrUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.



TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE INPUMEHEHHE: BOJIOMET, KOIED,
IIPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKECHHUE.

[lepexoa NOTEHUHATILHON SHEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne aOCOIIOTHO HEYNPYyroro yjapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CUIIbI C U3MEHEHHEM MEXAHUYECKOW DHEPrUU
TeJla Ha IPUMEPE PACTKEHUSA PESUHOBOIO KTy Ta.

Paznen 3. Modsekyisipaasi Gu3uMKa 1 TEePMOJAMHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U MX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmxenue. duddysus. Xapakrep IBHKEHUS U
B3aMMOJECHCTBUSL 4YAaCTULl BellecTBa. MoOJEnu CTPOEHUS Ta30B, XUIAKOCTEU U
TBEPJBIX TEJ U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopens  upeanbHOoro rasa. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpHHM HACAIbHOrO rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEW KWHETMYECKOW SHEPIrHM TEIUIOBOrO JBMXKEHHS dactul rasa. [llkama
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH /lanbproHa. M30mponeccsl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencraBlieHHEe HM3OMPOLECCOB: HM30TEPMa, H30X0pPa,
n3obapa.

TexHuyeckre yCTpPOIICTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUMH.

OmnbiTel 10 AU PY3UH KUAKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita LTepHa.

OnbITHI, JOKa3bIBAIOILINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aNMOJECHUCTBUA.

Mogens, WUTIOCTpUpPYIOIIasl IPpUpoay AaBICHUS I'a3a Ha CTEHKHU COCY/a.



OnbIThl, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HUJEAIbHOIO rasa,
M30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

Omnpenenenre Macchl BO3JyXa B KJIIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUU
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/IyXa B HEM.

HccenenoBaHue 3aBUCUMOCTH MEX]y TapaMETPAMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

Tepmogunamuueckasi cucreMa. BHyTpeHHsIs SHEprusi TepMOAMHAMUYECKON
CUCTEMBI U croco0bl €€ u3MeHeHus. KonuuecTBo TemnoTel U padoTta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a. Buasl  Temionepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIUSA, U3JIy4eHHUE. Y IelibHasl TEIJIOEMKOCTh BEIIECTBA.
KonuyecTBo TEmIoTH IPH TEILIONEPEIaye.

[lonsitue 006 aauabatHoM miporiecce. llepBhiii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJAMHAMUKHM K u3ompoueccam. ['paduueckas
MHTEpIIpeTaIus paboThI ras3a.

Bropoii 3akon TepmoauHamMuk. HeoOpaTiMOCTh MPOTIECCOB B IPUPOJIE.

TeroBble  MamuHbl.  [IpuHIMOBL ~ JEWCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanusi 3HEpruu B TEIUIOBBIX MalMHaX. KoadduimeHnt mnonae3Horo
nectBus TemtoBo mamwuHbl. [{ukn KapHo m ero kosddumumeHT moie3Horo
JEUCTBUSA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOOHEPTETHUKH.

Texnuueckue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHeHnne BHYTpPEHHEH HSHEPTUU Tella MPU COBEPIICHUH PAaOOTHI: BBUIET
mpoOKM W3 OYTBUIKM TIOJA JCHCTBHEM CXKAaTOTO BO3AyXa, HarpeBanwe 3¢upa B
JATyHHOU TpyOKe MyTEM TpeHus (BUICOIEMOHCTPALINS).

N3meHeHue BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnelIT mo anamabaTHOMYy pACIHIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu mapoBoi TypOWHBI, JBUTATENS] BHYTPEHHETO CTOPAHMS, PEaKTHBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3mepenne yaenbHOoN TEIIOEMKOCTH.

Tema 3. Azpecammnivie cocmoanusa eeujecmea. Dazosvie nepexoonl

[Tapoo6pazoBanue u koHaeHcauus. Mcnapenue u kurneHue. AOCOIIOTHAS U
OTHOCUTEJIbHASL BIAXHOCTh BO3ayXa. HacblieHHbIM map. YjenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpPbl KUTIEHUSI OT AaBJICHHUS.



Tsépmoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctamuioB. JKunkue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpucTaJn3anus. Y ieibHas Tersora miasneHus. CyOmumarus.

VYpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHME: TUIPOMETP U
IICUXPOMETP, KAIOPUMETP, TEXHOJIIOTUU IIOJYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHCJIE HAHOMAaTEpUAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NoHMKEHHOM J1aBJICHHUH.

Crioco0ObI U3MepeHUs BIAXKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBJICHUS KPUCTAITTMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTAILIOB.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHne OTHOCUTENBHON BIIAXKHOCTH BO3AYXaA.

Pa3znen 4. JDieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. OJNEKTpUYEeCKuil 3apsan. JlBa BHIa SIEKTPUUYECKUX
3apAnoB. IIpOBOJHUKH, OUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsia.

B3aumopeiictue 3apsaaoB. 3akoH KynoHa. TodyeuHbI 3JIEKTpUUECKUNA 3apsi.
OnekTpuueckoe mnojne. Hanpspk€HHOCTh  AnekTpuueckoro mnotia.  [IpuHuun
CYyHEPHO3ULHNM IIEKTPUUECKUX IOJEH. JINHMM HanpsDKEHHOCTH DIIEKTPUYECKOIO
ITOJIS1.

Pabora cun  snekrpoctatnueckoro  moisg.  [lorenuman.  PasHocTh
NOTEHUUAIOB. [IpOBOOHMKM M AMDIEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JlusnexTpryeckas MpOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: DSIEKTPOCKOTI,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJIEHUE DJIEKTpONnpuOOpOB,
KOHJIEHCATOpP, KOIMMPOBAJIbHBIN anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.



3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT  IUIOIIAIN
IJJACTHH, PACCTOSHUS MEXIY HUMHU U JUAJIEKTPUYECKOU POHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenue 31eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEeKTPpUYECKUA TOK. YCIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cuna Toka. ITocTOsIHHBIN TOK.

Hanpsxenue. 3akon Oma 11 ydacTKa LETH.

ONEKTPUYECKOE CONPOTUBIICHUE. YIEINbHOE COIPOTHUBICHHE BEIICCTBA.
ITocnenoBarenbHOE, TApaLIEIBHOE, CMEIIAHHOE COCIMHEHUE ITPOBOIHUKOB.

Pabota oanektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIAsl CUjla M BHYTPEHHEE CONPOTUBIICHHE HCTOYHMKA TOKA.
3akoH OMa 1J1 MOMHOW (3aMKHYTOW) AsieKkTprueckon nenu. Koporkoe 3aMbIkaHue.

DOneKkTpoHHass  NPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTb
CONPOTHUBIIEHUS METAINIOB OT Temneparypbl. CBEpXITPOBOIUMOCTD.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

ITonynpoBOIHUKH. CobcTBeHHast " IIpUMeECHas IIPOBOJMMOCTD
noJIynpoBoIHUKOB. CBoMcTBa p—N-niepexona. [lomynpoBoHUKOBBIE TPUOOPHI.

DONeKTpuYecKuid TOK B  pacTBOpax M paciuiaBaX  3JIEKTPOJUTOB.
DNEKTPOIIUTHYECKAS] TUCCOLUALIUSA. DIIEKTPOIIHS.

OnexTpuyecknuid TOK B raszax. CamMoCTOATENbHBIM M HECAMOCTOATENIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMeETp,
BOJITMETP, PEOCTaT, HMCTOYHMKH TOKa, OJJIEKTpOHAarpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPE3UCTOPBI, IOITYIPOBOAHUKOBBIN 1MO/, FAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHUS LUJIUHAPHUYECKUX HPOBOJHUKOB OT JUIMHBI,
IIJIOLIAH TIOTIEPEYHOr0 CEUECHUsI U MaTepuraa.

CMmelaHHOe COeIMHEHHE TPOBOIHUKOB.

IIpsamoe wm3MepeHHe JSIEeKTpPOABMXKYyIIeW cwibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIIEHUS.

3aBUCUMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB DIIEKTPOJIUTOB.

HckpoBo pa3psia U IPOBOJAUMOCTB BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD THOAA.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuyeHne cMEmaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTPOABUKYILEH CHIIBI MCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habutoienue snexrpomnunsa.

MexnpeaMeTHbie CBA3H

Nzyuenne kypca gusuku 6a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMM MaTEMaTUKH,
OMOJIOrMH, XUMHUH, Feorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHUE, HAy4YHBIH (akT, Turmoresa, (u3nyeckas BEIWUYHHA, 3aKOH,
Teopus, HaOJII0IeHIE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIUA,
napaboJjia, runepooia, ux rpauKu U CBOICTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI M UX IIPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexannyeckoe ABMXKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEII000MEH JKMBBIX OPTaHU3MOB (BHJIbI TEILIONEpPEAAUH, TEIUIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJE.

Xumus: TACKPETHOE CTPOECHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XKUAKOCTEH WU
ra3oB, JJICKTPUUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJMTHYECKAS IUCCOLMALNSA,
raJlbBaHUKA.

I'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMKEHUH C UCHOJIb30BAaHHEM MEXAaHH3MOB,
Y4€T TpPEHUS B TEXHHUKE, MOJUIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMIyJbCa B TEXHHUKE (pakeTra, BOAOMET U Jpyrue), JBUTrATelIb BHYTPEHHEIO
CrOpaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIULUOHEP, TEXHOJIOTUN
IIOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HAaHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKasl 3alluTa, 3a3€MJICHHE 3IIEKTPONPUOOpPOB,
KCEpOKC, CTPYHHBI IPUHTED, AIIEKTPOHArpeBaTEIbHbIE npuOopHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KITACC

Pa3znen 4. JDieKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctostHHblE ~ MarHuThl.  B3anMOAEHCTBHME  TMOCTOSHHBIX ~ MArHUTOB.
MarnutHoe moJsie. Bektop MarHuTHOW WHAYKUMHU. [IpuHOMI cynepriosunuu



MArHUTHBIX NOJIEN. JIMNHMM MarHUTHOM WHAYKIMU. KapTMHa NMHHUA MarHUTHOU
VHAYKIHAU TOJISI TOCTOSSHHBIX MAarHUTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa IHMHUNA HHAYKIHU
MAarHATHOTO TIOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoOBOIHUKOB C
TOKOM.

Cuna Amrnepa, e€ MOAYJb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOyJib M HallpaBiieHUE. [[BUKEHHUE 3apsKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopenia.

SlBneHne HNEKTPOMAarHUTHOM WHAYKUUU. [IOTOK BeKTOpa MAarHUTHOM
WHIYKIUU. OJEKTPOJBMXKYIAsl CUJIa HWHIYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe nanekTpuueckoe Tmosie. OJIEKTPOIABMXKYILIAs CUjla WHIYKIUU B
IPOBOJHUKE, IBHXKYLIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTh. SIBIGHHME CaMOUHIYKIMHU. OJIEKTPOJABHXKYILAs Cuja
CaMOMHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckne YyCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: MOCTOSHHbBIC
MArHuThl, BJECKTPOMArHHUTBI, JJIEKTPOJBUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, NHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IMOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevicTBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBneHune 3JIeKTPOMAarHUTHOM UHIYKIIHH.

IIpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOJBHKYILEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIWH.

Yuenuueckuui sxcnepumenm, 1abopamophuie pabomoi

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

Hccnenoanue neiCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHOM MHIYKLIHH.

Pa3nea 5. Kosed0anus 1 BOJITHBI



Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE0AHUS

KonebGarenbnas  cucrema. CBoOOAHBIE  MEXaHHYECKHE  KOJIeOaHHUS.
[Mapmonnyeckue konebanus. [lepuon, wactora, ammmryna u (asa xoneOaHUI.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4YECKUd MASTHUK. Y PaBHEHUE TapPMOHUYECKUX
kosnebanuii. [IpeBparnienue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

KonebGarenbupiii  kOHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHhHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHWYSCKUMU U
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. @Dopmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPrUu B UJICAJTLHOM K0JIeOaTEeIbHOM KOHTYDE.

[IpeacraBienue o 3aryxaromux KoneOaHusx. BolHyX/I€HHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHHyCOMIANbHBI NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYAHOE W JEHUCTBYIOIIEE 3HAYECHHUE CHJIBI TOKA H
HaIPsKECHHUS.

Tpanchopmarop. IlponsBoacTBo, nepegadya U MOTPEOICHUE AIEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
HCTIOJIb30BaHUS SJIEKTPOSHEPTUU B IOBCEHEBHON KU3HMU.

TexHuyeckre ycTpoucTBa M MPAKTUYECKOE IMPUMEHEHUE: DICKTPUUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJeOATEIbHOW CHUCTEMbI (TPYKUHHBIA WA
MaTeMaTUYeCKU MasiTHUK).

Habnronenue 3aryxaromux KojieOaHHi.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HaNPsKEHUS! OT BPEMEHU) ISt
AJIIEKTPOMATHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu TOCIENOBATENIBHOM COEAMHEHUHM PE3UCTOpa, KaTYIIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HccnepoBanue 3aBUCMMOCTH TIEPUOJAa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU ¥ MaccChl Ipy3a.

UccnenoBanne NEpeMEHHOr0 TOKa B LENH W3  MOCJIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60JIHbL



MexaHudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTh
pacnpocTpaHeHuss W JJMHA BOJHBL [lonmepedHble W MPOJOJbHBIE BOJIHBI.
WnuTepdepentus u qudpakiius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanus BektopoB E, B, V B anexkrpomarauTHoi BoaHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJH: OTPa)KCHHE, MPEIOMIICHHUE, MOJsIpU3aus, Audpakiuus,
untepdepeHius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxkana 37€KTPOMArHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuacHusA. Pannonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTUKA B TEXHUKE M MEAULMHE, pazaap,
paaronpuéMHHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OObpazoBanue 1 pacIpOCTPAHEHUE TONEPEUHBIX U MPOAOIbHBIX BOJIH.

Kone6momieecs Teno Kak HCTOYHUK 3BYKa.

HaGnronenue orpaxeHus: U IpeOMICHUS] MEXAaHUYECKUX BOJIH.

Hab6nronenue natepdepennnm u qmudpakiin MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJON U
4acTOTOM KOJeOaHUIA.

HccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpaKECHHUE,
npesioMIIeHUE, MOISIpU3alns, UPPaKIKs, UHTEpPEepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuHelHOE pacnpoCcTpaHEHHWE CBETa B
OIHOpOAHOM cpene. JIyu cBera. ToueUHbIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHbBI OoTpaxkeHHs cBeTa. llocTpoenue n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenominenue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKAa3aTelh
npenomieHusa. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHblid yroij IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceeta. CroxHbIi cocTaB Oenoro ceera. LIBerT.

Cobuparonme u pacceuBaromue JuH3bl. ToHkas nwmH3a. DokycHoe
pacCTOSIHUE M ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHue uzoOpaxkeHUil B
coOMparolIMX U paccerBaroIIUX JinH3ax. DopMysia TOHKON JMH3BL. Y BEIHYEHUE,
JTaBaeMoe JUH3O0M.

[Ipenensl MPUMEHNMOCTHA T€OMETPUYECKON ONTUKH.



BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcaoBuss HaOMIONEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTEphEpPEHIIMOHHON
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIOICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HWA MOHOXPOMAaTHYECKOrO0 CBETa Ha
IUQPPAKIHOHHYIO PEHIETKY.

ITonspusanus cBera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
¢doToanmapar, MPOEKIMOHHBIA ammapaT, MHUKPOCKOI, TEJECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsAMonHEHOE pacCIpOCTPaHEHNE, OTPAKEHUE M INPEJIIOMIICHHE CBETA.
OnTtuyeckue NpudOpHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb CBETOBOA.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Ha6nronenue natepdepeHmm cBeTa.

Habmronenue nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tomydyenue cnekTpa ¢ mOMOIMIbI0 JUGPAKIIUOHHON PEIETKH.

Hab6nronenue nossipusaiivu cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3mepeHne nokazaress npeioMJIEeHUs CTEKIa.

HccnenoBanue cBOWCTB U300paKeHH B TMH3AX.

Ha6nronenue nucnepcuu cBera.

Pasznen 6. OcHOBBI crIeUAJILHON TEOPHH OTHOCUTEIBHOCTH

['pannnpl  OPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctymatsl
CHEUUAIbHOM TEOpHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJISA CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEMHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKPAILCHHE
JUTHBI.

DHeprus 1 UMIYJbC PEISITUBUCTCKON YaCTHIIBI.

CBsI3b MacChl C SHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTULIbl. DHEPTHUS
MOKOS.

Pazgen 7. KBanToBasi pusnka
Tema 1. Inemenmot K6anmoeoii ONMUKU



®otonbsl. Dopmyrna [lnanka cBs3u s3HEpruu HOTOHA C €r0 YACTOTON. DHEprus
U UMIYJbC POTOHA.

OtkpeiTre u uccnenoBanue Gorodrddexra. OnbiTer A. I'. CroneroBa. 3akoHbI
dbororddexra. Ypasuenue DuiHmTeitHa s doTodddexra. «KpacHas rpanuia»
dhororddekra.

JlaBnenne cBera. OnbiThl I1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiiCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTyuK, coiHEeUHas OaTapesi, CBETOUO.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeMIHETo (poTodddekTa.

CBeToauo.

Conueunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -YaCTHIL.
IInanerapnas mozens aroma. Ilocrynatel bopa. M3nmyuenne u mnornoineHue
(GOTOHOB TpM TEpexoAe aTomMa C OJHOTO YpPOBHS JHEPruuM Ha Apyrou. Buabl
criekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPO/IA.

BonnoBelie cBoiicTBa yactuu. Bonnsl e bpoinsa. KopryckynsipHO-BOJIHOBOM
Iyajiu3M.

CHOHTaHHOE U BBIHYKJICHHOE M3TyUYCHHUE.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Ornpenenenue NIMHBI BOJHBI J1a3epa.

HaGnronenue nuHeyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuui sxcnepumenm, 1abopamopHule pabomoi

HabGnronenue nmuHeiyaToro cnexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOIIUE CIO0KHOCTh CTpPOEeHUS sAnpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocraBa
paguoakTuBHOTO w3imydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3ITydCHHUs.
BimsiHue pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA M HeWTpoHa. HykioHHas monenb snapa I'eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.



Anbda-pacniaf. DJEKTPOHHBIM M TMO3WUTPOHHBIA Oera-pacman. [amma-
U3JIy4eHHEe. 3aKOH PaJIMOaKTUBHOTO pacnaa.

DOHeprus CBA3M HYKJIOHOB B sifjpe. Anepubie cuibl. JlegekT Macchl siapa.

SnepHbie peakuuu. [leneHue u CUHTE3 AI€Ep.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEpPCHEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHKHU.

DOnemMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonabl HaOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHII.

dyHaaMeHTallbHbIe B3auMOJIelcTBUSA. EquHCTBO (pr3nueckoil KapTUHBI MUPA.

TexHuyeckue ycTpoucTBa U NPAKTUUECKOE MPUMEHEHHUE: TO3UMETp, Kamepa
Bunecona, sigepHslil peaktop, aToMHasi 6omoa.

Jlemoncmpayuu

CU€TurK MOHU3HPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Otansl pa3BuTHS acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUM.

Bun 3Bé3mnoro Heba. Co3Besnusi, spkue 3BE3NbI, IUIAHETHI, UX BHIUMOE
IBHKCHUE.

ConHeuHas cuctema.

Connue. ConHewyHas akTHUBHOCTh. Mcrounuk sHeprun CosiHIA U 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CIEKTpaldbHBIA KiIacc —
CBETUMOCTBY». 3BE31bl T[JIaBHOM IOCIIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIABHOM IOCJIECIOBATEILHOCTH. BHYyTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3BoIonuu CoJsHIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mneunstii Iyt — Hama ['anaktuka. Ilonmoxenue u nprxenue CojHLIA B
I'anaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHbBIE ABIPHI B sAIpax
raJaKTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa06sa. Paz0eranue rajgakTuk.
Teopus bonpmoro B3psiBa. PenukToBOE M3TydeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaGnronenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN IS OTIPEICIICHUS TTOJI0KeHUSI HEOSCHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habmronenus B teneckon Jlynsl, mtanet, Mieunoro Ilytu.



O06o01marniee NOBTOpeHHE

Ponp ¢usuku u acTpoHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIbHON M ATHYECKOHN cepax AesITeIbHOCTH YEOBEKa, POJb U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHUHE MUPa, poib (PU3UUECKON Teopuun
B (GOpPMHpPOBAHUU TPEACTABICHUN O (UINYECKON KapTHHE MHpPA, MECTO
¢bu3nueckoil KapTUHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocylecTBiseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3€H C KypCcaMH MaTE€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nousimusi, CB3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHUE, HAY4YHBIM (akT, Tumnoresa, (pu3nyueckas BeIUYMHA, 3aKOH,
Teopusi, HAOJIIOIEHUE, DKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUWE CUCTEMBI YPAaBHEHUN, TPUTOHOMETPUYECKHE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPbl U MX IPOEKIMM HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
POU3BOJIHBIE D3JEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00MS TPEYTrOJIbHUKOB,
onpeereHue MIONaIn MIOCKUX PUryp u o0bEMa Tell.

buonocus: snektpuyeckue sBIEHUS B JKUBOM MpPUPOJE, KojeOaTenbHbIE
JIBUKEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KUBOM MPUPOJE, IEVCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTYpa TBEPIbIX
T€J, MEXaHU3Mbl OO0pa30BaHUSl KPUCTALIMYECKON PEIIETKH, CHEKTPaIbHBIN
aHam3.

l'eocpaghus: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUH.

Texnonocus: JMHUM DIEKTPONEPEAAY, TEHEPATOpP IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLIWOHHAs II€4b, pajap, PaavuoONpUEMHUK, TEIEBHU30D,
antenHa, tenedon, CBY-meub, MpoeKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEuHas Oatapesi.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®PDus3mka» HA YPOBHE CpEIHEro OOIIero
obOpazoBaHusi (0a30BBIM YPOBEHb) JOJKHO OOECIEUUTHh JTOCTHIKEHHE CIETYIOUINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI



JInuHOCTHBIE pe3ynabTaThl OCBOEHHS yueOHoro mpeamera «Dusukay HOIKHBI
OTpaXaTb TOTOBHOCTh U  CIIOCOOHOCTH  OOYy4YarolIUXCsi PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUW,  COOTBETCTBYIOUIUX
TPaJULMOHHBIM LIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONbITa W ONbITA JEATEIBHOCTH B MPOLECCE PeaM3alMd OCHOBHBIX HalpaBJICHHUN
BOCITUTATEIbHOM JIEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKTAHCKON MO3ULKMU OOYYAIOLIErocsl KaKk aKTUBHOIO U
OTBETCTBEHHOTO YJI€HAa POCCUKUCKOT0 OOIIECTBA;

OPUHATHE  TPAAULMOHHBIX  OOIIEYENOBEYECKUX  T'YMAHUCTUYECKUX |
JEMOKPATHYECKUX LEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JAESATEIBbHOCTh B HMHTEPECAX TIPAXKIAHCKOIO
o0l11ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTENbHON OpraHu3allny;

YMEHHUE B3aHMOJIEHCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
X QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTbh K TYMAHUTAPHOW U BOJIOHTEPCKON NEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpPMUPOBAHHOCTH POCCUNMCKOMN TPAXKIAHCKON UIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JAOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OILIGHHMBATh CUTYallMI0 M TPUHHMATh OCO3HAHHBIC pEILICHUS,
OpUEHTHPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM YMHCIIE B
NEATEIbHOCTHA YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO0;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLICHHE K MHUPY, BKJIOUYas 3CTETUKY HAy4YHOI'O TBOPYECTBA,
NpUCYIIETO (PU3NUECKON HAYKe;

5) TpyA0BOro BOCIIUTAHUS:

MHTEPEC K pa3nuyHbIM cPepam npodheccuoHaIbHOM IeITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOM U TEXHUKOH, YMEHHE COBepuIaThb OCO3HAHHBIA BBHIOOD
Oynyier mpoeCcCuu 1 pean30BbhIBATh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00IACTH
(U3UKY HA TIPOTSKEHUU BCEH KU3HU;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh IKOJIOTUYECKOM KYyJIbTYphl, OCO3HaHHE TJ00aJIHLHOTO
XapakTepa 3KOJOTHYECKUX MPoOieM;



IJIAHUPOBAHUE W OCYLIECTBIICHUE JAEHUCTBUN B OKPYXKAIOLICH Cpelle Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacUIMpPEHHE OMbITA IEATEIBHOCTH SKOJOTMYECKON HAIPABICHHOCTH HA OCHOBE
MMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTh ~MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HU3NUECKOIN HAYKH;

OCO3HaHUE IEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIpoLecce
U3y4eHUs1 (QU3MKHU OCYIIECTBIATH NMPOECKTHYIO M HCCIENI0BATENBbCKYIO AESITEIbHOCTD
WHJMBUyaJIbHO U B TPYyIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Ba3oBble Jijornueckue 1eiicTBUA:

CaMOCTOSITEIILHO dhopMyIHpoBaTh u aAKTyJIM3UPOBAThH npooJiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENATh LENU JIEITEIbHOCTH, 3aJaBaTh IAPAMETPbl U KPUTEPUH HX
JIOCTHKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPpUBAEMbIX (DHU3UYECKUX
SIBIICHUSIX

pa3pabaThiBaTh TUIAH PEHICHUS TPOOJEMBbI ¢ Y4ETOM aHaau3a HMMEIOITUXCS
MAaTEPUAIIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;

KOOPJIMHUPOBATH U BBITIOHSITH pa0OTy B YCIOBUAX PEATBHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;

pPa3BUBATh KPEATUBHOE MBINLICHUE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBnle ucciieqoBarenLcKue 1elCTBUSA.

BJIaJICTh HAY4YHOW TEPMHUHOJIOTUEH, KIIOUEBBIMU TOHATHUSMU M METOAAMHU
buznueckoil HayKu;

BJIAJICTh HABBIKAMH y4e€OHO-HCCIIEOBATEIBCKON M MTPOCKTHOU NESITEIILHOCTH B
obnact (U3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY TOHMCKY
METOZI0OB pelieHus 3ajad (U3UYECKOrOo COJCpP)KaHMS, MPUMEHEHHUIO Pa3IMYHbIX
METO/J0B ITO3HAHUS,

BIIAJICTh BUJAMHU JECATEIBHOCTA IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAINKA, TPEeOOpPa3OBaHUI0O ¢ TPUMEHEHUI0O B PA3IUYHBIX yYeOHBIX
CUTYyaIUsX, B TOM YHUCJIE IIPU CO3JIJaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (PUBHKY;



BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3W W aKTyaJIW3WpOBaTh 3a/aady,
BBIJIBUTATh TUIIOTE3Y €€ peIleHus, HaXOAUTh apTyMEHTHI IS JOKa3aTeIhCTBA CBOUX
yTBEPXKACHUI, 3a]]aBaTh MapaMEeTPhl K KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJYUYEHHBIC B XOJIC PEIICHUS 3a/1a4l PE3yIbTaThl, KPUTHICCKH
OIICHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BaTEIBHOU
JESTEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATh MPHUOOPETEHHBIH OIIBIT,

yMETh TEPEHOCUTh 3HAHUA MO (U3UKE B TPAKTHUECKYIO 0OIacTh
KU3ZHENICATCILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIE HJICH, PEAJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOIEMBI U 3a7a49H, TOMYCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BIIAJICTh HABBIKAMHU TIOJNydeHHs] WH(pOpMaIuu (U3UYECKOTO COACP)KaHUS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITH TIOWCK, AaHAJIN3,
CUCTEeMATHU3AIMI0 W WHTEPIpPETAi0 WH(POPMAIMK pPA3IUYHBIX BUAOB U (HopMm
MPECTABICHNUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

MCIIOJIh30BATh CPEeACTBA MH(MOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA
B pEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPTaHU3AI[MOHHBIX 3a7ad C
coOMroicHneM TpeOOBaHMWN JPrOHOMHUKH, TEXHHKH OE€30MacHOCTH, THTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX W OTHUYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30MacHOCTH;

CO3/71aBaTh TEKCTHI (PU3NYECKOTO COACPKAHUS B PA3IMYHBIX (hOpMATAX C YIETOM
Ha3Ha4YeHUs WHGOPMAIMU W IEJICBOW ayIUTOPHH, BBIOUpPAs ONTUMATBHYIO (QOopMy
NPECTABICHUS U BU3YyaIH3aIIH.

KoMMyHuKaTHBHBIE YHHBEpPCAIbHBbIE YyYeOHbIe J1eHCTBUS:

OCYILIECTBIISATH OOIIEHUE HA YpOKaxX (PU3HKH U BO BHE-YPOUHOM JI€SITEIHLHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOHMIUKTHBIX CUTYAlMM U CMSATYaTh KOH(JIMKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIaratb CBOI0 TOYKY 3PEHHS C HCHOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IMOHUMAaTh M WCIIOJb30BaTh MNPEUMMYIIECTBA KOMAHIHOM M WHIWBUIAYAJIbHOU
paboTHI;

BBIOMpaTh TEMATUKy U METOJbl COBMECTHBIX JEUCTBUUA C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaKJI0r0 WICHA KOJJICKTHBA,;

MPUHUMATh  LEJIHM  COBMECTHOM  JEATEIBbHOCTH, OpPTaHU30BBIBATH U
KOOPAWHUPOBATH JEUCTBUA IO €€ JOCTMIKEHUIO: COCTABIIATh IUIAH JIEMCTBUU,



pacnpeneniarb poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXAAaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KaY€CTBO CBOETO BKJIA/a M KaXKIOr0 YYaCTHUKA KOMAaHIbl B OOIIMI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE TIPOEKTHI, OIEHUBATh MWJEW C TO3MIMH HOBHU3HBI,
OpPUTHHAIBHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh  MO3UTUBHOE CTPATETMUYECKOE TOBEJACHHE B  Pa3IUYHbBIX
CUTYalUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpCAJIbHbIE y4eOHbIe 1eiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MO3HABATENbHYIO JI€ATEIbHOCTh B 00JIacTU
GU3MKK W AaCTPOHOMHH, BBISBIATH MPOOJEMBbI, CTaBUTb U (OPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PELICHUS PACYETHBIX U KAYECTBEHHBIX 3a/a4,
IJIaH BBINOJIHEHUSI TPAKTUYECKOHM paboThl C Y4E€TOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JenaTh OCO3HAaHHBIM BBHIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIIMUA B 00JaCTH (PU3HKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTE/JIEKT:

aBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIIBHOCTD,
OIIEHMBATh COOTBETCTBUE PE3YJIbTATOB LESAM;

BJIa/IETh HaBBIKAMU MO3HABATEIHHON peyiekcun Kak OCO3HAHUS COBEpLIAEMbIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCUU ISl OLUEHKH CHUTyallud, BbIOOpa BEPHOIO
pelieHus;

YMETh OLEHMBAaTb PUCKH M CBOEBPEMEHHO IIPUHMMATh pPELIEHUS [0 X
CHIDKEHHUIO;

[IPUHUMATh MOTHUBBI M apryMEHThl JPYTHX I[pU AHAIW3E PE3YJIHTATOB
NEATEIIbHOCTH;

NPUHUMATh ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

[IPUHUMATh MOTHUBBI M apryMEHThl JPYTHX [P AHAINW3E PE3YJIbTATOB
NEATEIIbHOCTH;

IpU3HABATH CBOE MPABO U MPABO JPYTHMX HA OMIMOKHU.



B mportiecce mOCTHXEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOSHHS IMPOTPAMMBI TI0
¢uszuke A ypoBHA cpeAHero oOmiero oOpa3oBaHHMs |y — OOy4aromuxcs
COBEPILIEHCTBYETCS HMOLMOHAIbHBIH UHTEJUIEKT, HpernoIararomui
c(OPMHPOBAHHOCTb:

CaMOCO3HAHUSI, BKIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHWE, BUJICTh HAMpPABICHHUS Pa3BUTUS COOCTBEHHON SMOIMOHAIBHON CQEpHl,
OBITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSA, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPUHHMATh
OTBETCTBEHHOCTb 32 CBOE TIOBEJCHME, CIIOCOOHOCTh  aJanTHpPOBAaThCA K
OIMOIMOHATBHBIM U3MEHEHUSIM U TPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;,

BHYTPCHHEH MOTHBAIIMY, BKJIIOYAIOMICH CTPEMIICHHE K JIOCTHKCHHIO el U
ycriexy, ONTHUMH3M, WHUIMATUBHOCTb, YMEHHE JeHCTBOBAaTh MCXOJs M3 CBOUX
BO3MOXKHOCTECH;

AMIIATUH, BKIIOYAIOMIEH CMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE
APYTUX, YIUTBIBATH €TI0 MPHU OCYIIECTBICHUU OOIICHHUS, CIOCOOHOCTh K COUYBCTBHUIO
U CONePEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTH BBHICTPAaUBATh OTHOIIEHHUS C
APYTUMHU JIOJBMH, 3a00TUTHCS, POSIBIATH MHTEPEC U pa3peraTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K xoniy oOydennst B 10 kjacce mpeaIMeTHBIE pe3yIbTaThl HA 6a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KApTUHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B PAKTUYECKOU IESITENBHOCTH JIFOJEH;

VYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (DU3UYECKUX  MOJICIICH:
MaTepuagbHas TOYKa, MHEpLHUajbHas cUcTeMa OTcuéra, abCOMIOTHO TBEPAOE TEo,
UJICATbHBIN Ta3, MOAEIM CTPOCHHUS Ta30B, KUIKOCTEM U TBEPIBIX TEJI, TOUCUHBIN
AIEKTPUUECKUH 3apsij] NPy PEIICHUH (PU3NYECKHUX 3a/1ay;

pacno3HaBath (HU3MYECKUE SBICHUS (TIPOIECCH) U OOBACHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA WU
ANEKTPOAUHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEWHOE JBUXKECHUE,
CBOOOJIHOE MaJICHHUE TeJl, ABUKEHHUE 10 OKPYKHOCTH, HHEPLIUS, B3aUMOJICICTBUE TE,
muddy3usi, OpOYHOBCKOE JABUKEHUE, CTPOCHHE JKUJIKOCTEH U TBEPIBIX Te,
U3MEHEHHE 00BhEMa TeNl MpU HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOE DPaBHOBECHE,
WCHapeHne, KOHJCHCAUMs, IUIABJICHUE, KPUCTAUIA3ALMSA, KHUIICHHE, BJIAXHOCTb
BO3/yXa, MOBBILICHUE TABJIEHUSA ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b



MEXIy [apaMeTpaMu COCTOSIHMSI Ta3a B M30IpOLEccax, 3JIEKTpU3auus Ted,
B3aMMOJICUCTBUE 3apsI/I0B;

ONUCHIBATh MEXAHMYECKOE JBW)KEHHE, HUCIOJIb3Ys (PU3NUYECKHE BEIMYUHBI:
KOOpAMHATA, IyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tea, CUila, UMITYJIbC
Tena, KUHETUYeCKash SHEprus, NOTEHUHMalbHas SHEPrusi, MexaHudeckas pabdora,
MEXaHW4YeCKass MOIIHOCTb, MPU ONHUCAHUU TPABUIBHO TPAKTOBATh (PUIUUECCKHIL
CMBICTT HCIIOJIb3YyEMbIX BEJIMYNH, UX 0003HAUEHUS U €IUHULIbI, HAXOIUTh (POPMYJIBL,
CBSI3bIBAIOIME JTAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEITMYUHAMU;

ONUCHIBATh H3YYECHHbIE TEIUIOBBIE CBOICTBA TE€l M TEIUIOBBIE SIBJICHUS,
UCIONB3YSl (M3MUECKHE BEJIMYMHBL: JaBJICHHWE Ta3a, TeMIepaTrypa, CpeaHss
KMHETUYECKasi JHEPrusi XaOTUYECKOrO JBMIKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHsISI JHEprus, pabora rasa,
KOA((UIUEHT I0JIE3HOTO JIEHCTBUS TEIUIOBOIO JIBUTaTelNsd; MpU ONUCAHUU
IPaBWIBHO TPAKTOBATh (PU3NYECKUM CMBICI HCIOJNb3YyEMBIX BEJIMYUH, UX
0003HAUYEHUS U €MHULIbI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (PU3UUECKYIO
BEJIMUMHY C JPYTUMH BETUUUHAM;

ONUCHIBATh M3YyUEHHBIE JJIEKTPUUYECKUE CBOMCTBA BEILECTBA U DJIEKTPUUYECKUE
ABJICHUS (IIPOLIECCHI), MCHOJIb3Ysl (PU3NYECKUE BEIMYMHBIL: AJIEKTPUUYECKUI 3apsf,
AIIEKTPUYECKOE I0JI€, HANPSHKEHHOCTH IOJISI, MMOTEHUMAl, Pa3HOCTh IMOTEHLUAJIOB,;
IIPU ONKCAHUU MPABUWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUYUH,
uxX OO0O3HAUYECHHA M €IUHUIBI, YyKa3blBaThb (HOPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(U3HYECKYIO BEIMUUHY C APYTUMHU BEJIMYNHAMU;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECChl U SIBICHHUSA, HUCIONb3Yys (PU3MUECKUe
3aKOHBI ¥ MPHUHLHIBL 3aKOH BceMupHoro tsarorenus, |, |l u Il 3akonsr HeroToHa,
3aKOH COXPAaHEHHSI MEXaHUYECKOM 3HEPrUH, 3aKOH COXPAHEHUS! UMITYJIbCa, IPHUHIIMII
CYNEpHO3ULIMHA CWJI, HPUHLMII PAaBHONPABMS HWHEPLUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYIO0 TEOPHUIO CTPOEHUS BEILECTBA, Fa30BbI€ 3aKOHBI, CBS3b
CpeaHel KUHETHYECKOM HHEPrHHM TEIUIOBOTO JIBHKEHHUS MOJEKYJI C aOCOMIOTHOM
TEMIIEpaTypOH, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3AKOH COXPAHEHHUS 3JIEKTPUYECKOrO
3apsia, 3akoH KyroHa, mpu 3ToM pa3inyaTrh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €TO
MaTEeMaTUYECKOE BBIPAKEHHUE U YCIIOBUS (TPAHUIIBI, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE NPUHIUIBI JEHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh yCJIOBHUS MX O€30MAaCHOTO HCIOJIB30BaHUS B IOBCEIHEBHOM
KHU3HU;

BBITIOJHATh OKCHEPUMEHTHl IO HUCCIEIOBAaHUIO (U3HUECKUX SBICHUN H
IPOLECCOB C HCIHOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX H3MEpPEHUH, IpU 3TOM
dbopmyMpoBaTh NpobaeMy/3a1ady U TUINOTE3y YYEOHOTO AKCIEpPUMEHTa, COOMpATh
YCTaHOBKY U3 MPEI0KEHHOTO 000PYJ0BaHMSI, POBOJUTH OMBIT U (HOPMYIHPOBATH
BBIBO/IbI;



OCYIIECTBJIATh MPSMbIE U KOCBEHHBIE M3MEPEHUS (U3MYECKUX BEIUYHH, MPU
TOM BBIOMPATh ONTUMAIbHBIA CIIOCOO H3MEpPEHUsT U HCIOIb30BaTh H3BECTHHIC
METObI OLCHKH ITOTPEMIHOCTEN U3MEPEHNUM;

UCCJIeIOBATh  3aBUCHUMOCTH  MEXAy  (U3MYECKMMH  BEIMYMHAMU  C
HCIIOJIb30BaHUEM TMPSMBIX M3MEPEHUH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJIYYSHHON 3aBUCHUMOCTH (DU3MUECKHX BEJIWYUH B BHJIE
Tabnui ¥ rpaduKoB, 1eJaTh BHIBOABI IO Pe3yIbTaTaM HCCIEAOBAHNUS;

coOmo/IaTh MpaBuiia OE30MacHOTO TpyJa MPU NPOBEIECHUM MCCIEIOBAaHUN B
paMKax y4eOHOro 5SKCIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM W TMPOEKTHOMN
JESITEIbHOCTH C HUCHOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWUCTB M JIaOOPATOPHOTO
000pyI0BaHUS;

peniaTh pacu€THBIE 3a/1a4u C SIBHO 33JIaHHON (PU3MYECKON MOJEIbIO, UCTIONIb3YSI
¢du3nYecKue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHajdu3a yCIIOBUsS 3a7a4ud BbHIOMPAThH
(U3UYECKYIO0 MOJIETh, BBIIETATh (PM3HUUYECKUE BEIMUMHBI U (POPMYIIbI, HEOOXOAUMBIE
Wig e€ peuieHus, MPOBOJUTH PAcu€Thl M OLIEHUBATh PEAIBHOCTH MOJYyYEHHOTO
3HAYCHUS (PU3NUECKON BETUUNHBL

peniaTh KaueCTBEHHbIC 3aJayM: BBICTPAUBATH JIOTUYECKHM HEMPOTUBOPEUUBYIO
LENOYKY paCCyKJIE€HUIA C OMOpOMl Ha H3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3HYecKue SIBICHUS;

WCIIOJIb30BaTh MPH PEIICHUH Y4E€OHBIX 3a7]a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJOTHH [UIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHPETAMM U MPEICTaBICHUS
y4eOHOM M Hay4HO-MOMYJSIpHOM HH(OpMALMK, TMOJYYEHHOM U3 Pa3IUYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYAEMYI0 HH()OPMAIHIO;

MIPUBOJANTH MPUMEPHI BKJIAJa POCCHUCKUX W 3apyOCKHBIX YyUEHBIX-(DHU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUM;

UCII0JIb30BaTh TEOPETUUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KU3HM IS
obecrnieyeHuss OE30MACHOCTH TMpU OOpallleHUH ¢ MpudopaMu U TEXHUYECKUMHU
YCTpOMCTBaMH, Ui COXPAHEHHs 30POBbS U COOIIOACHHUS HOPM HKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEE;

paboTatb B TpyMNNe C BBINOJIHEHUEM pPA3JIMYHBIX COLMAIBHBIX POJEH,
IUTAHUPOBATh pabOTy TPYMNMbl, PAIMOHAIBHO paclpeneisTh OOSI3aHHOCTH W
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJ€KBAaTHO OLICHHUBATH
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNUE PacCMaTpUBAeMON IPOOIIEMBI.

K xonmy oOyuenus B 11 kjacce nmpeaMeTHbIE pe3yIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKU U



TEXHOJIOTUH, B MPAKTHUYECKOW JEATEIBHOCTH JIIOAEH, UEIOCTHOCTh U €IUHCTBO
bu3nueckoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TMPUMEHEHHS HU3YUYEHHBIX (U3UUYECKUX  MOJIEINIECH:
TOYEUHBIN AJIEKTPUUECKUI 3apsif], JIyd CBETa, TOUCUYHbI HMCTOUYHHK CBETA, sJEepHas
MOJIETIb ATOMA, HYKJIOHHAs MOJIENTb aTOMHOTO si/Ipa MPHU pelIeHNH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (U3NYECKUE SABJIEHUS (IIPOLECCHI) U OOBIACHATH MX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKN W KBAHTOBOW (DUBHMKH: DJIEKTPUUYECKAs] MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE JEUCTBUSI TOKAa, B3aUMOJCHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAsI MHAYKIIMS, 1€MCTBUE MAarHUTHOTO MOJISl HA TPOBOIHUK
C TOKOM W JBWXKYIIUHCSA 3aps]l, JJIEKTPOMArHUTHBIE KOJICOAHWS U BOJIHBI,
MPSAMOJIMHEMHOE pacrpocTpaHeHue CBETa, OTpa)k€HHUeE, IIPEJIOMJIEHHE,
uarepdepenius, audpakius W OOJApU3alMg  CBEeTa, JUCIEPCHUs  CBETa,
dboroanextpudeckuii dhdext (pororddekt), cBeTOBOE NaBiieHHE, BO3ZHUKHOBEHHE
JUHENYaToro CHEeKTpa aToMa BOJOpPOAA, €CTECTBEHHass U  HCKYCCTBEHHAs
PaINOAKTUBHOCTH;

ONUCHIBATh M3YyYEHHBIE CBONCTBA BEHIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKHE, EKTPUUYECKYIO MPOBOJIUMOCTD PA3IUYHBIX CPEJl) U AIEKTPOMArHUTHBIE
aBJIeHUs (ITpOLIECChl), UCMOJIb3Ysl (DU3MYECKHUE BEIMYMHBL: DJIEKTPUUECKHM 3aps,
CUJIa TOKA, JEKTPUUYECKOE HAIMPSIKEHUE, dJIEKTPUUECKOE CONPOTHUBIICHHE, PA3HOCTD
MOTEHITUAJIOB, JIEKTPOABMKYIIAs CHJIa, padoTa TOKa, MHAYKIIUS MAarHATHOTO IOJIS,
cuna Amrnepa, cuia JIopeHa, UHIYKTUBHOCTh KaTyIIKH, SHEPTHS SJIEKTPUUECKOTO U
MarHUTHOTO TMOJIEH, MePUO] U YaCcTOTa KoJeOaHuil B KoyeOaTeIbHOM KOHTYpE, 3apsij
U CHJIa TOKa B MPOIECCE TAPMOHUYECKUX AJIEKTPOMArHUTHBIX KoneOaHui, (oKycHoe
pPAcCCTOSITHUE W ONTHUYECKas CWUJa JIMH3bI, MPU OMHCAHWHM TMPABWIHHO TPAKTOBATh
(UBUYECKUN CMBICT HCIOJB3YEMBIX BEIMYHMH, WX OOO3HAYEHUS U CIWHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMYMHY C APYTUMU
BEIIMYNHAMU;

ONMKCHIBATH H3YYEHHBIE KBAHTOBBIE SIBJICHUS M IMPOILECCHl, HCHOIb3YS
(U3UYEeCKUe BETUYHHBI: CKOPOCTh dJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTA
CBETa, PHEPTUS W MUMIYJILC (HOTOHA, EPUOJ] TIOJTypaciaia, SHEPTUS CBSI3H aTOMHBIX
a5ep, NpU ONMUCAHUU MPaBUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, X 0003HAUYECHUSI U €IMHUIIbI, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
(UBUYECKYIO BEJIMYHUHY C APYTMMH BEJIMYUHAMHE, BBIYUCIISTH 3HAYEHUE (HU3HUECKOM
BEITNYUHBI,

aHAMM3UPOBATh (PU3UUYECKHE MPOIECChl W SBJICHUS, HUCTONB3Yys (HU3UYECKUE
3aKOHBI M TPUHIUIBE: 3aKOH OMa, 3aKOHBI IOCJEI0BATEILHOTO U MapaJljIeNbHOTO
COCIMHEHMsI TMPOBOJAHUKOB, 3akoH Jxoyns—JleHna, 3aKkoH 53JIEKTPOMArHUTHOU
MHJIYKIIMU, 3aKOH MPSMOJUHEHMHOr0 pacrnpOCTpaHEHUs CBETa, 3aKOHBI OTPaKeHUSs
CBETa, 3aKOHBI MpEJIOMJICHHsS CBETa, ypaBHeHHe OiHmuTeiiHa 11 (oToaddexra,



3aKOH COXPAHCHHS DSHEPTUM, 3aKOH COXPAHEHUS HUMITYJIbCAa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIA, MOCTylatel bopa,
3aKOH PaJMOaKTUBHOIO pacraja, Npyu 3TOM pa3inyarh CIOBECHYIO (HOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHWE U YCJIOBUS (TpaHMIlbl, OOJACTH)
MIPUMEHUMOCTH;

OTpeeNsaTh HAMPABICHUE BEKTOPA MHAYKIIUM MAarHUTHOTO TIOJIS TMTPOBOJTHUKA C
TOKOM, CHJIbI AMIiepa u cruibl JIopeHria;

CTPOUTbH U OMUCHIBATh U300paxKEHUE, CO3/IaBAEMOE TUIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJIHSATh OKCIIEPUMEHTHI TI0 MCCJIENOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C WCIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HW3MEPECHHM: TPH ITOM
dbopmynMpoBaTh NpodaeMy/3a1ady U TUINOTE3y Y4EOHOTO AKCIEPUMEHTa, COOMpAaTh
YCTAaHOBKY U3 MPEJIOKEHHOI0 000pYA0BaHMS, TPOBOJUTH ONBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJIATh MPSMbIE U KOCBEHHBIE M3MEPEHUS (U3MUYECKUX BEIUYHH, MPU
TOM BBIOMPATh ONTHUMANBHBIA CIOCOO0 H3MEPEHHS U MCIOJb30BaTh W3BECTHHIC
METObI OLUCHKH ITOTPEMIHOCTEN U3MEPEHNU;

UCCJIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIUYHUH C HCIIOJIb30BAHUEM MPSIMBIX
U3MEPECHHUI: TIPH OSTOM KOHCTPYMPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJTYYCHHOM 3aBUCHUMOCTU (PU3NYECKUX BEJIMYUH B BUE TAOIUIl U TPapUKOB, eIaTh
BBIBOJIBI 110 pE3yJIbTaTaM MCCIIEIOBAHMS;

coOmoIaTh MpaBuiia OE30MacHOTO TpyJa MPU NPOBEIECHUM MCCICIOBAaHUN B
paMKax y4eOHOro 5SKCIEPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOM W TMPOEKTHOMN
NESTEILHOCTH C HCIOJIh30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M J1a0OPATOPHOTO
000pyI0BaHU4,

peniaTh pacu€THBIE 3a/1a4u C SIBHO 33JIaHHON (PU3MYECKON MOJEIbIO, UCTIONIb3YSI
¢du3MUecKue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaju3a yCIIOBUS 3a7a4yd BbHIOUPAThH
(U3UYECKYIO0 MOJIENh, BBIIETATh (PM3UUYECKUE BEIMUMHBI U (POPMYIIbI, HEOOXOAUMBIE
st e€ pemnieHus, MPOBOIUTH Pacy€Thl M OICHUBATH PEATBLHOCTH IMOJYYSCHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

peniaTh KaueCTBEHHbIE 3aJayl: BBICTPAUBATH JIOTUYECKHM HEMPOTHUBOPEUUBYIO
LENOYKY pAaCCYKJIE€HUUA C OMNOpOMl Ha H3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3HYeCcKue SIBICHUS;

MCIIOJIH30BaTh MPHU PEIICHUH YYEOHBIX 33a71ad COBPEMEHHBIC WH(POPMAIMOHHBIC
TEXHOJIOTHH [IJISi TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPHPETAIMH W TPEACTABICHUS
y4eOHOM M Hay4HO-TIOMYJSIpHOM HH(OpMALMK, TMOJYYEHHOM U3 Pa3INYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOIYYAEMYI0 HH(OPMAIHIO;

OOBSCHSTH IPUHITUIIBI ACHCTBUS MAIIWH, TPUOOPOB U TEXHUIECKUX YCTPOUCTB,
pasnuyaTh YCIOBUS WX 0€30MMaCHOTO UCIIOIh30BAHUS B IIOBCETHEBHON KU3HH;



MPUBOUTH TPUMEPHI BKIIAJa POCCHUCKHUX U 3apYOCIKHBIX YUEHBIX-(PH3UKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IIPOIECCOB OKPYKAIOMIETO MHpPA, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS MO (hU3MKE B MOBCEIHEBHOM JKU3HU IS
oOecrieueHrs O€30MaCHOCTH TpU OOpalleHUH C MpUOOpaMH U TEXHHUYECKUMHU
YCTPOWCTBAMHM, JJISi COXPAHEHUsS 37I0POBbS M COOJIOACHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEE;

paboTath B TpyHNe C BHIIOJHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh PAa0OTy TPYIIbl, PALUOHAIBHO paclpenessaTh OO0f3aHHOCTH U
IUTAHUPOBATh JIEATEIILHOCTh B HECTAHIAPTHBIX CUTYaIUsX, AJCKBAaTHO OICHHBATH
BKJIQ/I KXK/IOTO M3 YYaCTHUKOB IPYIIIBI B PEIIEHUE PACCMaTPUBAEMON TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
N HaumenoBan KouunvecTBo 4acoB DJIeKTPOHHbIE
© We pa3xesioB U (uudpoBbIe)
n/ Bcer  Konrpoabu IpakTuyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI He padboThbl
NMpOrpamMmbl pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
dusznka u
bubnuorexa
METO/IbI
11 2 IHOK https://m.edsoo.ru/7f41
HAy4YHOTO bf72
IO3HaHUA -
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bubnuorexa
2.1 Kunematuka 5 1 1 IHOK https://m.edsoo.ru/7f41
bf72
bubnnoreka
2.2 JlnHamMuKa 7 1 1 LIOK https://m.edsoo.ru/7f41
bf72
3aKoHbI bubnnoreka
2.3 COXPaHCHHUS B 6 1 0 LIOK https://m.edsoo.ru/7f41
MEXaHHUKe bf72
Hroro mo pazaeny 18

Pa3nea 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMUKA

OCHOBEI
MOTCKVISHO- Bbubmnoreka

3.1 YIAp . 9 1 1 LIOK https://m.edsoo.ru/7f41
KHHETHYECKOM

bf72

TEOpUH
OCHOBBI Bbubmnoreka

3.2 TEPMOIUHAMHU 10 1 1 LOK https://m.edsoo.ru/7f41
KU bf72
ArperaTHble
COCTOSIHUS bubmnoreka

3.3 BEILIECTBA. 5 1 IHOK https://m.edsoo.ru/7f41
®da3oBrIe bf72
TIEPEXOJIbI

Hroro no paszneny 24
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Paznea 4. JIEKTPOJIUHAMUKA

bubnnoreka
DneKkTpocTaTh
4.1 10 IHOK https://m.edsoo.ru/7f41
Ka
bf72
[TocrosaHHBIM
ANEKTPUYECKU bubnnoreka
4.2 i Tok. Toku B 12 1 IHOK https://m.edsoo.ru/7f41
pa3IM4HBIX bf72
cpenax
Hroro no paszneny 22

Pa3nea 5. OBOBIIAIOIIEE IOBTOPEHUE

51 Oo6o6maroree 5
MOBTOPCHHE
Hroro mo pazaeny 2
OBIIEE
KOJIMYECTBO 68 6
YACOB IO

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
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11 KITIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne  HammeHoBanme
(undposbie)
n/  pasgenoButTeM  Bcer Kourpoabn = IIpaktudeck
oOpa3oBaTe/ibHbIE
1| nporpaMmMabl 0 ble padoThbI e padoThbl
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe
bubnuoteka
nore.
1.1 12 1 3 OK https://m.edsoo.ru/7f41
DNEKTPOMarHuT
c97c
Hasi UHAYKLUS
Hroro no paszneny 12
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHuveckue
. bubnuoteka
2.1 9 1 1 IHOK https://m.edsoo.ru/7f41
SJICKTPOMAariuTH
c97c
bI¢ KOJICOAHHUS
Mexanunveckue
" bubnuoteka
2.2 5) 1 1 IIOK https://m.edsoo.ru/7f41
SJICKTPOMAariuTH
c97c
bI€ BOJIHBI
bubnuoteka
2.3 OnTtuka 11 1 3 LIOK https://m.edsoo.ru/7f41
c97c
Hroro no pazneny 25

Pazgen 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCHUTEJIBHOCTHU

OCHOBEI
CrielaabHON bubnmmoreka
3.1 TEeOpUHn 4 1 LHOK https://m.edsoo.ru/7f41
OTHOCHUTEIILHOCT c97c
u
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
OJIEMEHTEI bubnmmoreka
4.1 KBaHTOBOM 6 LIOK https://m.edsoo.ru/7f41
OIITUKH c97c
bubnmmoreka
4.2 Crpoenue atoma 5} 1 1 IIOK https://m.edsoo.ru/7f41

c97c
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4.3 AToMHOE SApO

Bubmnnoreka
IIOK https://m.edsoo.ru/7f41
c97c

Hroro no pazneny

16

Pazpesa S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DJIEMEHTHI bubnmoreka
5.1 ACTPOHOMHH U 7 1 OK https://m.edsoo.ru/7f41
acTpopu3uku c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHUE
bubnuoreka
0606
6.1 obtaiotee 4 IIOK https://m.edsoo.ru/7f41
MOBTOPEHHE
c97c
Hroro no pazneny 4
OBIIEE
KOJIMYECTBO
YACOB IIO 08 0 12

I[TPOTPAMME
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