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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ¢u3zmke 6a30BOT0 YPOBHS Ha YPOBHE CpeHEro o0mero oopasoBaHus papadoTaHa
Ha OCHOBE IIOJIOKEHMH M TpeOOBaHMIl K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOMN
nporpammel, mpenacraBieHHbIXx B PI'OC COO, a Ttakke ¢ yuérom (denepanbHO padodeit
IporpaMMbl BOCIIHMTaHMs M KOHLENUUM npenojgaBaHus ydeOHoro mnpeamera «®dusuka» B
oOpa3zoBaTenbHBIX  opranmsamusx  Poccuiickoit ~ @Dexepauuy,  peaqu3ylOIMX  OCHOBHBIC
o0pa3zoBaTenbHbIC POTPAMMBI.

CopneprxaHue mporpamMMbl 1o (pU3UKE HaNpaBlIieHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyyaromuxcs 10—11 kimaccoB mpu o0ydenun ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JIESITEIbHOCTHOr 0 noaxoa. [Iporpamma no ¢usnke cooTBETCTBYET TPEOOBAHUAM
OI'OC COO k mnjmaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pe3yJbTaTam
o0y4yeHHs, a TaKXKe YYUThIBACT HEOOXOAMMOCTh PealM3alliid MEKIPEIMETHBIX CBsi3eH (PU3MKH ¢
€CTECTBEHHO-HAyUHBbIMU Y4E€OHBIMH IIpeagMeTaMu. B Hell onpenesstoTcss OCHOBHbIE 1SN U3Y4YEHUS
¢u3MKKM Ha ypOBHE CpeIHEro oO0IIero oOpa3oBaHMA, TUIAHHUPYEMBIE PE3YJbTaThl OCBOCHHUS Kypca
(GU3MKU: INYHOCTHBIE, METANIPEeIMETHBIC, TIPeAMETHBIE (Ha 0a30BOM ypOBHE).

[Iporpamma no (hu3KKe BKIIOYAET:

TUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca GU3UKU Ha 0a30BOM ypOBHE, B TOM YHCJIE ITPEIMETHBIC
pe3yJIbTaThl 110 rojilaM 00yUeHUs;
cojiep:kanue yueoHoro npeamera «dusnkay mo rogaM o0ydeHus.

dusnka Kak Hayka 0 Haubosee OOLIMX 3aKOHAaX MPHPOJIbl, BBICTYNAs B KaueCcTBE y4yeOHOro
npeaMera B ILIKOJNE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUH 00 OKpyXKarolem
mupe. [lIkonpHBI Kypc QUMK — CHUCTEMOOOpA3yrOIUMH Ul €CTECTBEHHO-HAYUHBIX Y4€OHBIX
MIPEMETOB, TIOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB M SIBICHUH, M3y4aeMbIX
XUMUeH, Ouosorueit, ¢usmueckoil reorpadueil m actpoHommueil. Mcrmonp3oBaHue W aKTUBHOE
IpUMeHEeHHEe (PU3NUECKUX 3HaHUH ONpeeNnseT XapakTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUH B
cdepe SHepreTUKH, TPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOTYYEHHsI HOBBIX MaTE€pPHAIOB € 3aJaHHBIMU
CBOWCTBaMHM U Ipyrux. MzyueHune U3k BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHUpa oOydaromuxcs, B (OpMUPOBAHHE YMEHUI NPUMEHSATh HAYYHBIH METO]
MO3HAHUS TPU BBHIIIOJHEHUU UMHU Y4eOHBIX MCCIIeI0OBaHUH.

B ocHoBY kypca ¢u3uKu A7 ypOBHSI CpeJHero oOIiero oOpa3oBaHMs MOJOXKEH pAJ UIeH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKU 3aBEpIIEHHBIM, OH
COJIEP’KUT MaTepuall W3 BCEX DPa3leioB (PM3MKH, BKIIOYAET KaK BOMNPOCHI KJIACCUYECKOW, TaK U
COBpEMEHHOM (pU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBMM ¢ Hel MaTepuan Kypca (U3MKH OOBEAUHEH BOKPYT
¢usnyeckux teopuid. Bexymum B kypce sBisieTcs GOpMHUPOBAHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuszanus mnpeanosaraeT HCHOJIb30BaHWE T'YMaHHTApHOTO
noTeHIMaga (pU3NUECKOW HAyKHU, OCMBICTICHHUE CBS3U Pa3BUTHUA (DU3HMKM C pa3BUTHEM OOILECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoesa npuxnaonoti nanpasnrennocmu. Kypc ¢u3nku npeanonaraeT 3HaKOMCTBO C IIUPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.



Hoes  skonozuzayuu peanu3yercss IMOCPEACTBOM  BBEAEHUS  JJIEMEHTOB  COAEp)KaHUs,
MNOCBALIEHHBIX JKOJIOIMYECKMM Mpo0JieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbl C pPa3BUTHEM
TEXHUKUA U TEXHOJIOTUH, a TaKkke OOCYKACHHUs MPOOJIeM PalMOHAIBHOTO MPUPOIONOIL30BAHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (M3MKM Ha ypOBHE CpeaHero ooumiero oOpa3oBaHuUs
ABISIOTCS  (u3nueckue Teopun (PpopMHUpOBaHHE TMPENCTABICHUH O CTPYKType IOCTPOCHUS
¢busnyeckoil Teopuu, poiu (YHIAMEHTAIbHBIX 3aKOHOB M IPHHLUIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPHUPOJIE, I'PAaHULAX MPUMEHUMOCTH TEOPHH, IS ONMCAaHUS €CTECTBEHHO-
Hay4HbIX SIBJICHUH U NIPOLIECCOB).

CucTeMHO-esTEeIbHOCTHBIN MOAXO0 B Kypce (DM3MKHM pean3yercsl Ipexe BCero 3a Cuér
OpraHu3alli IKCIEPUMEHTAIBHOW JAEATeNbHOCTH oOydaroumuxcs. J{ias 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO WCIOJIB30BaHUE CHUCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
nabopaTopHBIX padoT, KOTOphiE B Hporpamme Mo (U3MKE OOBEIWHEHBI B OOMIMIA CITHCOK
YUCHHUYECKUX MPAKTUYECKHX paboT. Boienenne B ykazaHHOM MepeyHe Ja0OpaTOpHBIX padorT,
IPOBOJUMBIX JUISI KOHTPOJII U OLIGHKH, OCYILECTBIISETCS YYacTHUKaAMH 00pa3oBaTeIbHOIO
npolecca UCXo/s U3 OCOOCHHOCTEH IUIAHMPOBAaHMs M OCHalleHus kaOuHera ¢(usuku. [Ipu stom
obecrieynBaeTcsi OBJIAJICHHE OOYYalOLUMMHUCA YMEHMSIMU IPOBOAMTH KOCBEHHBIE H3MEPEHHS,
UCCIIEIOBAaHMs 3aBUCUMOCTEH (U3MYECKUX BEJIMYMH U TIOCTAHOBKY OIIBITOB 110 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelieHnio pacu€éTHBIX U Ka4eCTBEHHbIX 3ajad. [Ipu aToM nis
pacu€THBIX 3a7ad NPUOPUTETOM SBISIOTCS 33/a4d C SBHO 3aJaHHON (PHU3MUECKOW MOJIEINBIO,
MIO3BOJISIIOIINE MTPUMEHSTh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeiia Kypca,
TaK W UHTETPHUPYS 3HAHUS U3 Pa3HBIX pasaenioB. /i KaueCTBEHHBIX 3a]jad IPUOPUTETOM SIBIISFOTCS
3aJJaHUs Ha OOBSICHEHUE NMPOTEKaHUs! (PU3MUECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOLICH JKU3HU,
Tpebyrole BbIOOpa GU3NIECKON MOJIENH AJIsl CUTYyalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu @I'OC COO k MaTtepHaabHO-TEXHUUECKOMY 00€CTIEYeHUIO
yueOHoro mporiecca 0a30BbIil ypOoBEHb Kypca (U3MKH Ha YPOBHE CpefHero oOiiero oOpa3zoBaHUs
JOJDKEH UW3ydaTbcs B YCJIOBUSX TPEAMETHOrO KaOwHeTa (HM3MKM WJIM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOWMHETa MpeIMETOB €CTECTBEHHO-HAy4yHOro uLukia. B kabuHere ¢u3uku
JOJDKHO OBITh HEOOXoIuMMOe J1labopaTOopHOE O00OpYAOBAaHHME [UIsl BBIMOJIHEHHUS YKa3aHHBIX B
porpaMMe 1o (pu3nKe yYeHMYEeCKUX MPAaKTUUYECKUX padoT U IEMOHCTPALIMOHHOE 000pYyJOBaHHE.

JleMoHCTpallMOHHOEe  00opynoBaHue (opMupyeTcs B COOTBETCTBUM C  NPHUHLUIIOM
MUHHMAJIBHOM JOCTaTOYHOCTH M OOECreurBaeT MOCTAHOBKY IMEPEUMCIIEHHBIX B IMpOrpamMme o
¢u3nKe KIIOYEBBIX JEMOHCTpAlMH JUIsl HUCCIEIOBaHMS HM3y4aeMbIX SBJIEHUH U IPOLECCOB,
HMIUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGoparopHoe 0O60pyJOBaHME JUIsl YUEHUYECKUX MPAKTUYECKUX padoT GopmupyeTcs B BUJE
TEMaTUYECKHX KOMIUJIEKTOB M oO0ecreuynBaeTcsi B pacu€Te OJHOro KOMIUIEKTa Ha JBYyX
oOyuatomuxcs. TemaTuueckue KOMIUIEKThl JabopaTopHOro o0OpyHOBaHUS JOJKHBI  OBITh
MOCTPOECHBI HAa KOMIUIEKCHOM HCIOJb30BaHUU AHAJOTOBBIX M LU(GPOBBIX MPHUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJI€ IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:
dbopmMHpoBaHHE HWHTEpeca W CTpEeMJIEHUS OOy4aromMXCsl K HAyYHOMY HW3YYEHHUIO MPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;



pa3sBUTHE MPEICTABICHUN O HAyYHOM METOZAE MO3HAaHUS M (OPMHPOBAHUE HCCIIEN0BATEIBCKOIO
OTHOILICHMSI K OKPY>KAIOLIUM SIBICHUSM;
(dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOCHUS MATEPUH H
(byHIaMEeHTAIbHBIX 3aKOHOB (DH3HUKH;
¢dbopmHupoBaHUE YMEHUIN OOBSICHATH SBICHHUS C MCIOJIb30BaHUEM (DM3WYECKUX 3HAHUH M HAYYHBIX
JI0Ka3aTeJbCTB;
(dbopMHpoBaHUE NPEACTABICHUNH O pOiM (DU3MKM JUId Pa3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH.

JlocTukeHre 3THX Lened oOecrieuyuBaeTcs pELICHUEM CIEAYIOIIMX 3ajad B IpoLecce
u3ydeHus Kypca GU3MKU Ha ypOBHE CpeJHEro o01ero oopa3oBaHusi:
npuoOpeTeHne CUCTEMBbI 3HAHMK 00 OOImMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHSIX,
BKJIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (DH3HUKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DM3UKY M SJIEMEHTHI
acTpo(hu3HKH;
¢dbopmMHupoBaHKE YMEHUI MPUMEHSITh TEOPETUYECKHIE 3HAHUS Il OOBSICHEHUS (PU3NIECKUX SBICHUI
B IIPUPOJE U JJIs IPUHATHUS PAKTUUECKUX PELICHUN B IOBCEAHEBHOM XKU3HM;
OCBOEHHE CIIOCOOOB PELICHMs Pa3IMUYHBIX 337ay C SBHO 33JaHHOM (M3UUECKOM MOeNblo, 3ajad,
[0JIpa3yMEBAIOIIUX CaMOCTOSATENIBHOE CO3JaHue (pU3MyecKod MOJAEIH, aJeKBATHOM YCIOBUAM
3ajJjauy;
[OHMMaHHe (PU3MYECKMX OCHOB M IPHUHLUIOB JIEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;
OBJIQJICHUE METOJAaMH  CaMOCTOSTEIBHOTO IUTAHUPOBAaHUS W TIPOBEACHHS  (PU3HUECKUX
OKCHEPUMEHTOB, aHAIW3a W HMHTEPIpEeTauud HH(OPMAIMH, OIPENeIICHUs] JTOCTOBEPHOCTH
HOJY4YEHHOTO PE3yJIbTaTa,;
CO3/laHME YCIOBUH s Ppa3BUTUS YMEHMH IPOEKTHO-UCCIENOBATEIbCKOW, TBOPUYECKOU
NesITebHOCTH.
VYuebnbiii npeamer «Pusuka» B 10-11 kimacce u3ydaercs Ha paclIMPEHHOM YpOBHE IO 3 yaca B
HEJ/IENI0, JIOTOJHUTENBHBIA TPEeTUH Yac OTBOJAUTCA M3 YacTH y4yeOHOro IuiaHa, (GpopMupyeMoin
YYaCTHHKaMH 00pa30BaTeNIbHBIX OTHOIICHHH.

[Ipennaraemelii B mporpaMmme 1o (M3MKe MepedyeHb JJaOOpaTOpPHBIX M MPAKTHUYECKUX padoT
SBIISIETCS PEKOMEHIOBaHHBIM, YUHUTENb JIeTaeT BEIOOp MPOBEACHNUs J1a00paTOpPHBIX paboT U OTBITOB
C Y4€TOM HHIUBUAYaJIbHBIX OCOOEHHOCTEeW oOyuatomuxcs. Ha wusydenue ¢usuku (6a30BBbIH,
paclIMpeHHbI ypOBEHb) Ha ypOBHE cpenHero obero odpasoBanus orBoautcst 201 yacos: B 10
knacce — 102 gacos (3 waca B Henenmo), B 11 kmacce — 99 gacos (3 gaca B HeIemo).

COJEP/KAHUE OBYYEHUA
10 KJIACC
Pa3neu 1. dusnka U MeTOAbI HAYYHOI'O NIO3HAHUS
O®uszuka — Hayka O mpupone. Hayunble Meroasl IO3HAaHMS OKpyXkaromero Mmupa. Pomnb
AKCIIEPUMEHTA U TEOPHH B MPOLIECCe MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue ¢Gu3nueckux sBIeHUM u mpoueccoB. Hayunsle rumnoressl. dusznueckue
3aKOHBI ¥ TeOpUU. I'paHHIIbI NPUMEHUMOCTH (HPU3HUYECKUX 3aKOHOB. [IpUHIMI COOTBETCTBUS.



Pors u mecto ¢usuku B (HOPMHUPOBAHMHM COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPa, B
MPAKTUYECKOU NESATETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosblie U HU(PPOBBIE U3MEPUTEIbHBIEC TPHOOPHI, KOMITBIOTEPHBIC TATUHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe  JBH>KeHUE. OTHOCUTENBHOCTh  MEXAaHMYECKOro  JABMKeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTb (CpeAHsi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOYKM, UX MPOEKIMH Ha OCH CHUCTEeMbl KOoopjauHAaT. CIOXKEHUE MepeMEIIeHUuN
CJIOKEHUE CKOPOCTEH.

PaBHOMEepHOE ¥ paBHOYCKOpPEHHOE TMpsMOJIMHEHHOe JBIKeHue. ['paduku 3aBuCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMEIICHUS MaTEPUAIbHONW TOUKU OT BPEMEHH.

CBoOoaHoe majieHre. Y CKopeHHue CBOOOTHOTO TaICHHMS.

KpuBonunelinoe nBrxenue. [[BukeHne MaTepuaibHOW TOYKU MO OKPYHOCTH € MOCTOSIHHOMN
[0 MOJYJIK CKOPOCTBIO. YTIIOBass CKOpPOCThb, JIMHEHHas ckopoctTh. [leppuog u  yacrora
oOpamenust. [IeHTpocTpeMUTENIEHOE YCKOPEHHE.

TexHuveckue yCcTpoWCTBa U MPAKTUYECKOE NMPUMEHEHHE: CIHUIOMETp, ABMKEHUE CHapSI/IOB,
LICIIHBbIE U PEMEHHBIE IIEpeayu.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETa, WITIOCTPAIMd KHHEMAaTHYECKUX XapaKTEPUCTUK JABUKECHHUS.

[IpeobOpazoBanue NBMKEHUI C HCIIOJIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTAIBHO.

N3mepenne yckopeHnus cBOOOAHOTO MaICHHUS.

Hamnpasnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenne HepaBHOMEPHOTO JBMXEHHUS C IIEJIBIO OMPE/IEICHUSI MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOILICHHSI MEXIY IYTSAMHU, TPOUICHHBIMU TEJIOM 3a IMOCJEI0BATEIbHbIE
paBHbBIE TPOMEKYTKHA BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTBIO, pABHOM
HYIIIO.

N3yuenune nBUKEHUA MIApUKa B BI3KOU KUJKOCTH.

N3yuenune nBukeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnnn otHocutenbHOCcTH ['anmwmines. IlepBeiii 3akoH HproToHa. IHEpuuManbHble CHCTEMBI
OTCY€Ta.

Macca Tena. Cuna. [Ipunuun  cynepno3uiuu  cwil. Bropoit 3akon  HerooTona — ams
MaTepUaIbHON TOUKHU. TpeTuii 3akoH HproTOHA 1711 MarepralIbHBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas kocmuueckas CKOpOCTb.

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



Tpenne. Buasl Tpenus (mokosi, ckonbxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cumna
TPEHUsl CKOJIbXKEHUs U cuia TpeHus nokos. Koapdunuent tpenus. Cuna coOnpoTUBICHUS IPU
JBUYKEHUH Tela B )KUIKOCTH MU Tase.

IToctynarenbHoe U BpallaTeabHOE JBUKEHHE a0COIOTHO TBEPAOIO TEA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaueHus. [1nedo cumbl. YCinoBusi paBHOBECUSI TBEPIAOTO
Tena.

TexHnyeckue ycTpolcTBa M NPAKTUYECKOE IPUMEHEHME: TOJIIMAIIHUKH, [BIKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHuE Macc B3aMMOJIEHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

Crnoxxenue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT AedopMaruu.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U NTaJICHUM.

CpaBHEeHHUE CHUJI TPEHUS TIOKOS, KAUEHHS U CKOJIbKEHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTM CHJI YIPYIOCTH, BO3HHMKAIOIIUX B IMPYKUHE U PE3UHOBOM
oOpasiie, OT ux AeopMaIum.

HccenenoBanue ycinoBuii paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLCHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Hmnynbe mMarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHAlIbHBIX TOYeK. MIMITylbC CHIIBI U
WU3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTUBHOE BUKECHHUE.

Pa6ota cuibl. MOIITHOCTh CHJIBL.

Kunernueckass sHeprus wmarepuanbHOM ToukHu. TeopeMa 00 H3MEHEHMM KHHETHYECKON
SHEPTHH.

[lorenumaneHass ~ sHeprus. [loTeHuManeHass  3Hepruss  ympyro  JaedopMHUpPOBaHHOMN
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOJIU3HU MOBEPXHOCTH 3EMIIH.

[ToreHnanbHble W HEMOTEHUUANbHbIE CUJIBlL. CBA3b pabOThl HEMOTEHLIMAIbHBIX CHII C
MU3MEHEHUEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUN.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckue yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBINA
MIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeaxkTnBHOE ABIKEHIE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3y‘-ICHI/IC a0COJIIOTHO HEyIpyroro yaapa ¢ IIOMOLIBIO JIBYX OIWHAKOBBIX HUTIHBIX
MAasiTHUKOB.



UccnenoBanue cBs3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYEeCKOW HEPTUU Teja Ha MpuMepe
pacTsKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Moaekyaspaasi pu3uka ¥ TepMOJAUHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE  MOJOKEHHMSI  MOJEKYISIPHO-KMHETUYECKOM  TEOpUM UM HUX  OIBITHOE
ob0ocHoBanue. bpoynosckoe nBwkenue. Juddysus. Xapakrep [IBUKEHUS U B3aUMOJCHCTBUS
yacTull BeulecTBa. Moenu CTPOCHUS Tra30B, KUIAKOCTEH W TBEPIBIX TN U OOBSICHEHHE CBOMCTB
BEIIECTBA HA  OCHOBE 3TUX  Mojened. Macca u  pasmepbl  Mousekyl. KoaugecTBo
Bemecta. [locTtostnuas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopeny wuneanbHoro ra3a. OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOW TEOpUuU
UJIeabHOTO Ta3a. AOCOIIOTHAS TEMIIEpaTypa Kak Mepa CpeHeN KUHETUYECKOM YHEPTUHU TEIJIOBOTO
NBWKeHus  vactuy —rasa. [llkama  Ttemnepatryp  KenbsBuna. ['a30Bble  3aKOHBI. YpaBHEHUE
MenpeneeBa—Knaneiipona. 3akon JlanpTona. M3omnpouecckl B HI€aTbHOM ra3e C IMOCTOSIHHBIM
KOJMYeCTBOM BemlecTBa. ['paduueckoe mpeacTaBieHHe H3OMPOIIECCOB: HM30TEpMa, H30XO0pa,
nzobapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITHI, JTOKa3bIBAIOIIUE JIMCKPETHOE CTPOCHHWE BEIIECTBA, (QoTorpaduu  MOJICKYI
OPraHUYeCKUX COCTUHECHUMU.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mopnaens onbiTa [HTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUA.

Mopaenb, HITIOCTPUPYIOLLAsk TPUPOLY AaBJICHUS ra3a Ha CTEHKHU cocya.

OMBITHI, WJUTFOCTPUPYIOLIHE YPABHEHUE COCTOSHUS UJ1€ATbHOTO Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

OrmpezenieHre Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEPEHHI 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoguHamMuueckass cucreMa. BHyTpeHHsAsT »HEprus TEpMOAUHAMUYECKOW CHCTEMBI H
criocoObl e€ m3MeHeHus. KonmnuecTBo TemiaoTel M paboTa. BHyTpeHHss SHeprus OJHOATOMHOTO
uJeanbHOro0 rasza. Buasl Teruionepenaaun: TEMIONPOBOAHOCTb, KOHBEKIUS, M3ITydeHHUE. Y AeiIbHAs
TEIITOEMKOCTH BelecTBa. Komn4uecTBO TETIOTH Py TEIJIonepeaye.

[Tonstue 06 ammabarHoM mporiecce. [lepBriii 3akoH TepMoauHaMuKH. [IpuMeHeHne epBoro
3aKOHA TEPMOJUHAMUKH K M3oImporeccam. ['paduueckast HHTepripeTanys padoThl rasa.

Bropoii 3akon TepmonnHamMuku. HeobpaTuMOCTh IPO1IeCCOB B IPUPO/IE.

TernnoBsie MamuHbl. [IpuHIMNBL AeiicTBHs TemmoBeIX MariuH. [IpeoOpa3oBanus >Hepruu B
TerIoBbIX MamuHax. KoadduimeHnT monesnoro neictBus TeruioBoil mamuuel. [{ukn Kapho u ero
KO3 (HUIIMEHT MOJIE3HOTO NEHCTBUS. DKOIOTHUECKHUE TPOOIIEMBI TeTIIIOOHEPTEeTHKY.



TexHuueckue ycTpoilcTBa U MpakTHUECKOEe MPUMEHEHHE: IBUraTellb BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJOJUIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpEHHEH YHEPTUH Tella IPH COBEPIICHUU PabOThI: BEUIET MIPOOKU U3 OYTHUIKU
Mo JCHCTBHEM CXKATOro BO3MyXa, HarpeBanwe d(Gupa B JIATYHHOH TpyOKe MyTéM TPEHUS
(BuIEOIEMOHCTpAIIMS ).

W3meneHnue BHyTpeHHEH 3Hepruu (TemMrepaTyphl) Tela Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEs.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOu TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazosvie nepexoovl

[TapoobpazoBanue u KoHmeHcarus. Mcmapenue u xuneHue. AGCOMIOTHAS U OTHOCHTEIbHAS
BIQKHOCTh BO31yxXa. HachlmeHHblid map. YenbHas Temiora mnapoodpa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATYPhI KUTIEHUS OT JABJICHUS.

Teépmoe  Tenmo. Kpucramnmuueckue u  amopdHbie  Tena. AHU3OTPONHUS  CBOMCTB
Kpuctamios. XKuakue Kkpucrtawuibl. COBpeMeHHbIE Martepuaisl. [InaBnenue u
KpucTayu3anus. Y neiabpHas Tersiora miasneHus. Cyonumanms.

YpaBHeHHe TEIIOBOTO OanaHca.

TexHudeckue yCTpOMCTBA M TMPAKTUYECKOE TPUMEHEHHE: THTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH TTOJTYYSHHUSI COBPEMEHHBIX MaTEpHUAJIOB, B TOM YKCJIE HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npu moHM>KEHHOM JIaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmoienne HarpeBaHus ¥ MIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMoHCTpalusi KPUCTAILIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne OTHOCUTENHHOM BIIAXKHOCTH BO3/TyXa.

Pa3neu 4. DinekTpoamHaMuKa

Tema 1. dnekmpocmamuxa

Onexrpuszanus Tei. DJIEKTpUUECKUi 3apsa. [[Ba BUia 3neKTpuuecKkux 3apa10B. [I[poBoaHuky,
JTUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAHEHUs AIEKTPUUYECKOTO 3aps/aa.

B3aumoneiictue 3apsaoB. 3akoH Kynona. ToueuHbIi JIEKTPUUECKUH 3apsl. DICKTPUUECKOE
nosie. Hanpsox€aHocTh  anektpudeckoro  mods. [IpuHIMO — cymeprno3uuuu  3JIEKTPUYECKHUX
nosiel. JIMHuM HanpsHKEHHOCTH SJIEKTPUYECKOTO TTOJIS.

Pa6ora cun anexktpocratudeckoro nosd. [lorenunan. Pasnocts norenuuanos. [IpoBoguuku u
JOUBJIEKTPUKHU B DJIEKTPOCTaTUYECKOM MoJie. J(MaaeKkTpuuecKas NpOHULAEMOCTb.

DnekrpoémkocTh. KoHneHcaTop. DeKTpoEMKOCTh IIOCKOT'O KOH/JIEHCATOpa. DHEPrus
3apsHKEHHOI0 KOHAEHCATOopa.



TexHuueckue yCTpOMCTBA M IPAKTHYECKOE NPUMEHEHUE: 3JIEKTPOCKOMN, 3IEKTPOMETD,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3eMJICHUE BJIEKTPONpuOOpOB, KOHJEHCATOP, KOMUPOBAIbHBIM
anmnapar, CTpyWHBbIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 31EKTPOCTATHUECKOM II0JIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JIMDIEeKTPUKHU B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOpa OT IJIOIIAAW TUIACTHH, PACCTOSHUS
MEXK1Yy HUMH U JUJIEKTPUUECKON TPOHUIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATOPA.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuveckuii mok. Toku é paznuunvix cpeoax

DNEeKTpUYECKU  TOK. YCIOBUSL ~ CYIIECTBOBAHUS  AJIEKTPUUECKOro  Toka. McTouHnkm
Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsixenune. 3akon Oma a1 yyacTka Lenu.

DNEeKTpUYECKOe COMPOTHUBIIEHUE. Y AeIbHOE COMpOTHBIEHUE BemiecTBa. [lociaenoBarensHoe,
MapaieabHOE, CMEIIAHHOE COCIMHEHUE MPOBOHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoynsa—JIenia. MOIIHOCTE 3JIEKTPHUYECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBJICHUE MCTOYHHKA TOKA. 3akoH Oma s
MOJIHOM (3aMKHYTOM) anekTpuyeckoil nenu. KopoTkoe 3amblkaHue.

DNEeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAILIOB. 3aBUCUMOCTh CONPOTUBIICHUSI METAIIIOB OT
Temrnepatypbl. CBEpXIIPOBOJIUMOCTb.

DneKkTpuyecKHuil TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHAS u MpUMECHas MPOBOJUMOCTh
norynpoBoiHUKOB. CBoMicTBa p—N-niepexosa. [lonynpoBoHUKOBBIE TPUOOPHI.

DNeKTpUYeCKHi TOK B pacTBOpaX H pacijlaBax JJIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS
JUCCOIIHAITUS. DIEKTPOJIU3.

DNeKTpUYECKUit TOK B razax. CaMoCTOSTENbHBIN u HECaMOCTOSTEJIbHBIN
pas3psa. Moinnus. [1na3zma.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
UCTOYHUKA TOKa, OJIIEKTPOHArpeBaTelbHbIe MPUOOPHI, AIIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHBIICHHUS,  BaKyyMHBIM  JHOJ, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJYTPOBOIHUKOBBINA IO, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSKEHUS.

3aBHCUMOCTh COINPOTHUBIICHUS UUJIWHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIONIAIU
MIOINEPEYHOI0 CEUCHUS U MaTepUaa.

CwmeliaHHOe COeIMHEHUE TPOBOTHUKOB.



[Ipsimoe wu3MepeHue >IEKTPOABUKYIIECH cuibl. KOpOTKOEe 3aMblKaHHWE TalbBaHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTHBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psaa U IpOBOAMMOCTb BO3AyXa.

OAHOCTOPOHHSISI TPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOr0 COeAMHEHUS PE3UCTOPOB.

W3MepeHue 31eKTpOoIBUKYILEH CUIIbl HCTOUHUKA TOKA M €0 BHYTPEHHETO COMPOTHUBIICHHUS.

Habntonenue snexTpoinusa.

Me:xnpeamerHbie CBSI3U

Wzyuenmne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kimacce ocymiecTBisieTcss € y4&€ToM
COZIep KaTEIbHBIX MEXKIIPEIMETHBIX CBsI3€ll ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu
U TEXHOJIOTUH.

Mesicnpeomemuvie nousimus, CBA3aHHbIE C M3YYEHHEM METOJOB HAayYHOIO IIO3HAHUS:
SBJICHHE, HAay4HbIH (aKkT, TUIOTE3a, (PHU3UUECKas BEIUYMHA, 3aKOH, TEeOopHs, HaOIIo/leHHe,
HKCHEPUMEHT, MOACIUPOBAHNE, MO/IETb, U3MEPEHUE.

Mamemamuxa: pelieHe CUCTEMbl YpaBHEHHH, JuHelHas (QyHKus, napabona, rumnepboda,
uX rpadMKyd U CBOWCTBA, TPUTOHOMETpUYECKHE (PYHKIUHU: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPbl M HMX IMPOEKIMM Ha OCHU KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanuueckoe IBUKEHHME B KUBOM mpupone, aud¢ysus, ocMoc, TermiooOMeH
KUBBIX OPraHM3MOB (BHJbI TEIUIONEPEIauyM, TEIJIOBOE PABHOBECHUE), AIEKTPUUYECKUE SIBICHUS B
JKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BEIIEeCTBAa, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIECTBA,
MOJIIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIKOCTEN U ra3oB, JIEKTPUUYECKUE CBOMCTBA
METAJUIOB, ANEKTPOJIUTUYECKAs JUCCOLMAIUS, FaJIbBAHUKA.

l'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUe IBUKEHHH C MCIIOJIB30BAaHHMEM MEXAHHU3MOB, YUYET TPEHUsS B
TEXHHUKE, TOAIIMIHUKN, HCIONb30BAaHUE 3aKOHA COXpPAaHEHMsI HMITyJbca B TEXHUKE (pakera,
BOJOMET U JPYTUe€), ABUTaTENb BHYTPEHHETO CrOpaHusl, mapoBasi TypOUHa, OBITOBOM XONOAWIBHUK,
KOHIUIIMOHED, TEXHOJIOTUH NOJIYYEHHUs] COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB,
U HAHOTEXHOJOIMH, OHJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJIEHHE 3JEKTPOIpHOOpOB, KCEPOKC,
CTpYWHBIH MpPHUHTEP, HJIEKTPOHArpeBaTelbHble MNPHOOPHI, 3NEKTPOOCBETUTENIbHBIE MPUOOPHI,
rajJbBaHMKa.

11 KJIACC

Paznen 4. DaekrpoamHaMmnka
Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA



[ToctossHHbIE MarHUTHL. B3auMoaelcTBue MOCTOSIHHBIX MAarHUTOB. MarHutHoe mose. Bektop
MAarHUTHOM  WHAYKUUHU. [[pyHIMI ~ Cynepno3WilMM  MarHUTHBIX — ToJiel. JINHUKM ~ MarHuTHOU
uHaykuud. KapTrHa nuHui MarHUTHOM MHIYKLIUH TOJIS1 TIOCTOSIHHBIX MarHUTOB.

MarauTHOE TMOJ€ TPOBOJAHMKA € TOKOM. KapTMHa NMHUKA WMHIYKIMUA MarHUTHOTO IOJS
JUIMHHOTO TIPSIMOTO MPOBOJIHHUKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJAHHUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzanmoaelicTBre NIpOBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MOayJIb U HampaBieHue. [[BrkeHue 3apsyKeHHOM YaCTUIIbl B OJTHOPOJHOM
MarHuTHoM noJie. PaGora cuiel JIopenma.

SIBienue 3JIEKTPOMArHUTHOMN unaykiuu. [Torok BEKTOpa MarHUTHOM
WHIYKIWA. DJIEKTPOABUKYILAS CUIa MHAYKIIMU. 3aKOH 3JIEKTpoMarHuTHo unaykuuu dapazes.

BuxpeBoe anekTpuyeckoe I1osie. DIEKTPOABMKYIIAsl CHJIA HHAYKIMU B IPOBOJHUKE,
JBIKYIIEMCSI IOCTYNATEIbHO B OJJTHOPOHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBIEHUE CAMOMHAYKIMH. DJIEKTPOABHXKYIIAs CUJIa CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA U MPAKTHUYECKOE IPUMEHEHHE: IIOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTULI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIJIOHEHHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM T1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TOJIS.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIINH.

[IpaBuio JleHna.

3aBUCHMOCTD JJICKTPOJBIKYIIEH CHUJIIBI WHIYKIIMU OT CKOPOCTH W3MEHEHHMS MAarHUTHOTO
IIOTOKaA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

UccnepoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnepgoBanue siBIEHUS 31€KTPOMAarHUTHON MHIYKIUU.

Paznen 5. KosiedaHust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHuUmMHble KOAEOAHUA

KoneobarensHas cucrema. CBOOOIHEIE MEXaHUYECKHE koJyiebanus. ["apMoHnyeckue
konebanus. [lepuon, 4acToTa, aMILIATY/a u daza kosiebanuit. [IpyXKuHHBIHI
MasTHUK. MaTeMaTuuecKuii MasTHUK. YpaBHEHHE TrapMoOHWYeckux konebanuii. [IpeBparienue
SHEPTUH MPU TAPMOHUUYECKUX KOJIEOAHUSX.



Konebarenbubiit  kKOHTYp. CBOOOAHBIE  ANEKTPOMArHWTHbIE KOJIEOaHHS B  HICAIBHOM
Koje0aTeIbHOM  KOHTYpE. AHAJOTUSl ~ MEXIYy  MEXaHMYeCKMMH W DJIEKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHsS] SHEPrUM B HACAIBHOM KoJeOaTelTbHOM
KOHTYPE.

IIpencraBnenue 0 3aTyXarlux Kosiebanusx. BeiHyK1eHHbIE MEXaHUYECKUe
Kosebanus. Pezonanc. BoIHyX/IEHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusI.

[Tepemennbiii  TOK. CHHYCOMJAIbHBIA  MEPEMEHHBIH  TOK. MOIIHOCTh  MEPEMEHHOIO
TOKa. AMIUIUTYTHOE U JeHCTBYIOIIEEe 3HAUEHUE CHIIbI TOKA U HAIPSXKEHUSI.

Tpauchopmarop. [IpousBoactso, nepegaya u norpebdieHue ANEKTPUUYECKOU
SHEPruu. DKOJIOTUYECKUE PUCKU TPU MPOU3BOJICTBE ANEKTpodHepruu. KynbTypa HCIOb30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HH.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHE: IIEKTPUUECKUIN 3BOHOK, T€HEpaToOp
IIEPEMEHHOTI'0 TOKA, JTMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosiebaTeNnbHON cucTeMbl (IPY)KMHHBIA HIIM MaTeMaTUYeCKUi
MasITHHK).

Ha6monenue 3aTyxatoniux KojaeOaHui.

HccnenoBanme cBOWCTB BBIHYX/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwnorpaMMbl — (3aBUCUMOCTH  CHUJIBI  TOKa W HANpsDKEHUST OT BpPEMEHH) JUIs
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocienoBaTeIbHOM COEAMHEHWU PE3UCTOpa, KATYIIKW WHIYKTHUBHOCTH H
KOHJICHCATOpA.

Monenb TUHUY 3TIEKTPOIIEPEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanne 3aBUCHUMOCTH TEPUO/A MallbIX KoJeOaHUW rpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipysa.

HccnenoBanue nepeMeHHOro TOKa B LIEMHU U3 MOCIIEA0BATENbHO COEIUHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHnueckue BOJIHBI, yclIoBHs pacnpocTpanenus. [leproa. CKopocTh pacnpocTpaHeHus: U
murHa BosHEL. [lonepeunsie U mpoaonbHble BodHBL. MHTepdepenius u qudpakius MeXxaHUIeCKUuX
BOJIH.

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

DNEeKTPOMarHUTHHIE BOJHBL. YCIOBUS M3JIy4E€HUS DIIEKTPOMATHUTHBIX BOJIH. B3aumHas
opueHTanus BeKTopoB E, B, V B snexkrpomarauTHOi BojHe. CBOMCTBA 3JE€KTPOMAarHUTHBIX BOJIH:
OTpa)keHUe, MIpesioMJIEHHE, noJisipu3anus, mudpaxus, untepdepenus. CKopocTh
AJEKTPOMArHUTHBIX BOJIH.

[Ikana 3y1eKTpOMarHUTHBIX BOJIH. [IpiMeHeHNe AIeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMITBI paguOCBsI3U U TeIeBUACHUS. Pagronokarms.

DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHuuyeckue yCTpOHCTBA M MNPAKTUYECKOE TNPUMEHEHHE: MY3bIKalbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE W MEIUIMHE, pajgap, paguoNpUEMHHK, TEJIEBU30D,
anTenHa, tenedon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE TIOMIEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmronieecs T€10 Kak HICTOYHUK 3BYKa.

Habmoienue orpakeHus U NpeoMIICHUS MEXaHUYECKUX BOJIH.

Habmonienue untepdepeHnu U AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOI pe30HaHC.

Habutoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHHiA.

HccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTpaKeHUE, MPEIOMIICHUE, TOJIIpU3alius,
mrudpakius, tHTepPEpeHIIHsL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoaMHEiHOE pacOpOCTpaHEHUE CBETa B OAHOPOJIHOMU
cpene. JIyu ceera. TOue€UHBIN UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne u300paxeHHil B IIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKOHBI MIPEeIOMIICHUS cBeTa. AOCOIOTHBIM MOKa3aTeb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxenwue. [IpenenbHblii  yroa MOJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus cseta. CiioxkHbIN cocTaB O6enoro cera. L{ser.

Cobuparoiye u paccenBaroiye JuH3bl. ToHKas JuH3a. POKYCHOE pacCTOSHHUE U ONTUYECKAs
cwia ToHKOW JmH3BL [locTpoeHne w300pakeHMH B COOMpPAOIIMX H  PACCEHBAIOIINX
nuH3ax. opMyna TOHKON JIMH3BL. Y BEIMUEHUE, TaBAEMOE JTMH30M.

[Ipenenpl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. atepdepennus cBera. KorepeHTHbIE HCTOYHUKH. Y CJIOBHUS HAONIOACHUS
MaKCUMyMOB U MHUHHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. JudpakinuonHas pemerka. Y clioBUe HaOIIOeHNs TIIaBHBIX MaKCUMYMOB
MpU NaJCHUU MOHOXPOMATUYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoWCTBA W TMpakTHYECKOE MPUMEHEHHEe: O4YKH, Jyma, QoToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONTHKA, AU(paKIMOHHAS peméTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonuHetHOE pachpocTpaHeHUe, OTpaKeHHe | TpesoMieHue cBeta. OnNTHYEeCKue
puOOpEI.

[TonHoe BHYTpeHHEe oTpakeHue. MoJienb cBeToBo1a.

WccnenoBanue cBONCTB N300paKeHH B TMH3aX.

Moaenu MUKpPOCKOIIA, TeIECKONa.

HaGmonenue untepdepeHm cera.

Habmtonenue nudpakuuu cera.

Habmonenue aucnepcuu cBera.



[TonydeHue cekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonyuyenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.
HabmtoneHune nmonsipu3aiyy cBeTa.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
N3mepenue nokasaresns nIpeaoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB U300paXKEHUM B IMH3AX.
Habmronenue aucnepcun cBera.

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEILHOCTH

I'paHuubl IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel crieManbHONM TEOpUU
OTHOCUTEJIbHOCTA: MHBApPUAHTHOCTb MOJYJs CKOPOCTH CBE€Ta B  BaKyyMe, IPUHLIMI
OTHOCHTEIBHOCTH DUHINTCHHA.

OTHOCUTENBHOCTD OJHOBPEMEHHOCTU. 3aMeJICHHE BPEMEHH U COKpAIEHUE JJIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € YHEPrUel U UMITYJIbCOM PEISITUBUCTCKOW YAaCTULbI. DHEPI Ul OKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®otonsl. @opmyna [lnanka cBsi3u sHEpruu (HPOTOHA C €ro YacTOTOW. DHEPrUsi U UMITYIbC
dotoHa.

Otkpeitie  u  uccienoBanue  gorodddekra. Ompiter A, . CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue Diinmreitna s porodrddexra. «Kpacunast rpanuna» Gporodddexra.

JlaBnenue ceera. Onwitel [1. H. JIeOenena.

XHUMHUYECKOE JIEVCTBUE CBETA.

TexHuyeckue ycTpoWCTBA W MpaKTHUECKOe NpUMEHeHue: (oTosnemMeHT, (HOToJaATIHK,
coJIHEeUHasi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO poTodPdeKTa.

Cseroauon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -uactuil. [lnanerapuas
Mozenb aroMma. [loctynatel bopa. M3nyuenune u moruomeHnue (OTOHOB MpU NEPEXOoJie aToMa C
OJIHOTO YPOBHsI 3HEPIUH Ha pyroi. Buael ciekTpoB. CIIEKTp ypOBHEN SHEPTHH aTOMa BOJOPOAA.

BosHoBbI€ cBolicTBa yacTull. Bosubl ne bpoinsa. KopmyckyisspHO-BOJIHOBOM Tyanu3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.

TexHudeckue yCTpOMCTBA M MPAKTHUYECKOE TNPUMEHEHHWE: CIEKTPAJIBHBIA  aHAIIN3
(cnexTpockomn), Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.



Onpenenenne AJIMHBI BOJIHBI JIa3epa.

HalGmronenne nuHeRvYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Haburoienne TMHEeWYaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JIOKa3bIBaIOLINE CJI0)KHOCTh CTPOCHUS anpa. OTKpbITHE
panuoaktuBHOCTU. OnbITel  Pe3epdopma 1o ompenesieHur0  cocTaBa  PaJHMOAKTUBHOIO
n3nydenus. CpoiictBa anb(a-, Oera-, ramMma-u3iaydyeHus. BiusHue pagnoakTUBHOCTH Ha JKUBBIE
OpPTraHU3MBI.

OTtkpeiTHE TIpOTOHA U HedTpoHa. Hyknmonnas monensd sipa [eiizenOepra—lBanenko. 3apsiy
anpa. MaccoBoe uucino sigpa. M30Tonst.

Anbda-pacnan. DNeKTpOHHBIA W TO3UTPOHHBIA  Oera-pacman. ['amma-uznydyenue. 3aKoH
paZvoaKTUBHOIO pacraja.

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

Snepusble peakuuu. [leneHne u cuHTE3 A1€p.

Snepubiii  peaktop. TepmosinepHblii  cuntes3. [IpoGneMbl M MEpPCHEKTUBBI  SAEPHOM
JHEPreTUKU. JKOJIOTMUECKUE aCTIEKThI EPHOM SHEPTIEeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHS U PETUCTPAIIUH SJIE€MEHTAPHBIX YacTHII.

dyHaMeHTaJIbHbIE B3aUMOAeHCTBUS. EMUHCTBO (pr3nueckoit KapTUHbBI MUpA.

TexHnuyeckue ycTpoHCTBa M NIPAKTHYECKOE NIpPHUMEHEHHue: J03UMETp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (II0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTUs acTpoHOMUU. [TpukinagHoe 1 MUPOBO33pEHUYECKOE 3HAUYCHUE aCTPOHOMHUH.

Bun 3Bé3qH0r0 HebGa. Co3Besnus, spKue 3BE31bl, IIAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. Conneuynast akTuBHOCTb. MicTounuk sHeprun ConHua u 3BE31. 3BE3/bI, UX OCHOBHbBIE
XapaKTepUCTHUKU. JlnarpamMmma  «CHEKTpaJbHBIA  KJacC —  CBETUMOCTBY». 3BE3/bl  IJIaBHOU
MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh ~ «Macca  —  CBETUMOCTbY»  Juisl  3BE34  TJIaBHOMU
IIOCJIEI0BAaTENbHOCTH. BHyTpeHHee  cTpoeHme  3BE34. COBpEMEHHBIE  NPEACTABICHHS O
MPOUCXO0XKACHUU 1 3BOJIOIMK CoJIHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3]I.

Mueunsiii [lytes — Hama INanaktuka. [lonoxenue n neuwxenue Connua B [Namaktuke. Tumbl
rajlakTuk. Pagnoranaktuky u kBazapel. UEpHBIE ABIPHI B SIpax TAAKTHK.

Bcenennas. Paciupenne  Bcenennoii. 3akon  XaOb6mna. Pa3Oeranune  ramaktuk. Teopus
Bbonpioro B3peiBa. PenukroBoe usnyuyeHue.

MacutaGHas ctpykTypa Beenennoil. Metaranaktuka.



Hepeménnsie nmpobieMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

HaGmtoienust HeBOOPYKEHHBIM TIa30M C UCTIOJIB30BAHUEM KOMIBIOTEPHBIX MPUITOKCHHUM IS
OTIpe/ICTICHUs] TIOJOXKEHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3IHS
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Habmronenus B reneckon Jlynsl, mmanet, Mieunoro Ilytu.

O6o0maronee NoBTOpeHne

Ponb du3ukm 1 acTpOHOMUN B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM, COIUATLHON U ATHYECKOM
chepax ACATEIHPHOCTH YEJIOBEKA, POJIb U MECTO (PM3MKH M aCTPOHOMHUH B COBPEMEHHOW HaydHOH
KapTUHE MUpa, POJb (u3nyeckord Teopud B (GOPMHPOBAHMM NPEACTABICHUA O (U3HMYECCKOM
KapTUHE MHUpPa, MECTO (PM3MUECKON KApTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEJICTABICHUN O IIPUPOJE.

MexnpeameTHble CBSI3U

Wzyuenmne kypca ¢usuku O6a3oBoro ypoBHs B 11 kmacce ocymecTBisiercss ¢ y4€ToM
COJIEP>KATEIIbHBIX MEXIIPEJAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMHH, reorpaduu
M TEXHOIOTHHU.

Mesicnpeomemnvle nowsimusi, CBS3aHHBIE C HM3yYEHHEM METOJIOB HAYYHOTO [IO3HAHUS:
SBJIGHWE, HAYYHbI (akT, runore3a, (u3NuUecKas BeJIMYMHA, 3aKOH, Teopus, HaOII0JeHHE,
AKCIICPUMEHT, MOJCIIMPOBAHUE, MOJICIIb, U3MEPCHHE.

Mamemamuxa: pelieHHEe CUCTEMBbl YPaBHEHHUM, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO, BEKTOPHI U HX
MPOSKIIMA HAa OCU KOOPJHMHAT, CJIOXCHHE BEKTOPOB, MPOU3BOAHBIC AJIEMEHTAPHBIX (YHKIIHIA,
MPU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPE/ISIICHNE TUIOIIAIN TUIOCKUX GUTYp U 00BhEMa Te.

buonoeus: anexTpudeckue sIBICHUS B )KUBOH MPHUPOJE, KOJeOaTeIbHbIC IBI)KCHUS B JKUBOU
MIPUPO/IC, ONITHYECKHE SIBJICHUS B )KUBOW IIPUPOJIE, ISHCTBHE pauallii Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOGHME aTOMOB M MOJIEKYJ, KpHUCTAJNIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKOM pElIETKH, CIIEKTPAIbHBIN aHATU3.

l'eoepagus: MarHUTHBIE TONMIOCAa 3€MJIM, 3QJIEKW MArHUTHBIX PyA, (OTOCHEMKA 3EMHOMU
MMOBEPXHOCTHU, MIPEACKAZAHHE 3EMIICTPSICCHUH.

Texnonocus: TMHUM DJCKTpOIIEpeady, TEHEPaTOp IMEPEMEHHOI0 TOKa, JJIEKTPOIBUTATEIND,
WHIYKIIMOHHAs TIe4b, pajap, paauonpuéMHUK, TeNeBH30p, aHTeHHa, TenedoH, CBYU-neus,
MPOEKIIMOHHBIN anmnapar, BOJJOKOHHAs ONTHKA, COIHEYHasI OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpenmera «@du3uka» Ha ypOBHE CpEIHEro ooOimero oOpa3oBaHUs
(6a30BBIi YPOBEHB) JOKHO 00ECIIEUUTh JTOCTHXKEHHUE CIECTYIOIUX JTUYHOCTHBIX, METAPEIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JJUYHOCTHBIE PE3YJBbTATbBI

JIndHOCTHBIE PE3yJabTaThl OCBOCHHUSA YyueOHOro mnpenmera «®Pusnkay IOIKHBI OTPa)KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCA C(OPMUPOBAHHON BHYTpEHHEH
MO3UIMEN TNYHOCTH, CUCTEMOU IIEHHOCTHBIX OPHEHTALUN, TTO3UTUBHBIX BHYTPEHHUX yOEXKJICHUH,
COOTBGTCTBYIOHII/IX TpaI[I/IIII/IOHHI)IM IICHHOCTSIM pOCCI/II\/'ICKOFO 06HI€CTBa, pacmnpeHHe JKN3HCHHOI'O
OIIbITA U OIIbITA ACSATCIIBHOCTU B HpOHCCCC peaﬂmaunn OCHOBHBIX HaHpaBJIeHI/IfI BOCHHTaTeHBHOﬁ
JACATCIBbHOCTH, B TOM YHCJIE B YaCTH.

1) rpakaaHCKOro BOCIIMTAHUS:

chOPMUPOBAHHOCTh ~ TPAXKIAHCKOM  TO3MIMH  OOy4aromierocss Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHUCKOTO OOIIEeCTBa;

MPUHATHE TPAJUIIMOHHBIX OOIIEYENIOBEYECKMX TYMAHUCTHUYECKUX U JIEMOKPATHUUYECKUX
LIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JI€SATEIIbHOCTh B HWHTEpPEcax TPaKJaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbLHON OpraHU3allly;

YMGHI/IG BSaPIMO)IefICTBOBaTB C cOonuaJIbHbIMH I/IHCTI/ITYTaMI/I B COOTBECTCTBUHU C UX (bYHKI_II/ISIMI/I
1 Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON IEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UICHTUYHOCTH, MAaTPHOTU3MA;



[IEHHOCTHOE OTHOIIICHNE K TOCYIapCTBEHHBIM CUMBOJIAM, TOCTH)KEHUSIM POCCHUCKUX YYEHBIX
B 00y1acT (PU3UKHU M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHTYAIMIO U MPUHUMATh OCO3HAHHBIC PEHICHHS, OPUCHTHPYICH HA
MOpaIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YIEHOTO;

OCO3HAHHE JIMYHOTO BKJIJIa B MOCTPOSHHUE YCTOWYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYAs ICTETUKY HAyYHOTO TBOPUYECTBA, MPHCYILIETO
¢busnveckoii Hayke;

5) Tpy10BOT0 BOCTIMTAHUS:

WHTEPEC K Pa3Iu4HbIM cepaM mpodeccnoHABHOMN NeATeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOl M TEXHMKOW, yMEHHE COBepLIaTh OCO3HAHHBIA BBIOOp Oynymeil npodeccuun u
pean30BBIBATh COOCTBEHHBIC KIU3HEHHBIC TUIAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO M CaMOOOpa30BaHUIO B 001acTH (PU3MKU Ha
MPOTSDKEHUH BCEH JKU3HU;

6) IKOJIOrHYeCKOr0 BOCIIUTAHHUS:

C(OPMHPOBAHHOCTh  3KOJOTMYECKOW  KYJIbTYPBI, OCO3HaHHE TJIOOAIBHOTO XapakTepa
IKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYILIECTBJICHUE AEHCTBUI B OKPYKAIOILIECH Cpe/le Ha OCHOBE 3HAHMUS LIEJIEH
YCTOWYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

pacIIMpeHue OMbITa JCATESIHHOCTH 3KOJOTUIECKON HAIpPaBICHHOCTH HA OCHOBE MMECIOIIMXCS
3HaHUU 1o (pusHKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

Cc(OPMHPOBAHHOCTh MHUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
buznuecKoil HayKu;

OCO3HaHWE IIEHHOCTH HAy4YHOW MAeATeIbHOCTH, TOTOBHOCTH B TMpoIlecce M3ydeHUs (PU3UKH
OCYIIIECTBIISTH MPOSKTHYIO M HCCIIEIOBATEIIbCKYIO S TEIIbHOCTh HHIUBHIyaIbHO U B TPYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YYeOHbIe AeiCTBUS
ba3oBble Jjornueckue geMcTBUs:
CaMOCTOATENbHO (POopMyIHUpOBaTh M aKTyaJIM3UPOBaATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;
ONPEACIISTh LENN JEATeIbHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS,
BBIABIIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe'-II/ISI B paCCManI/IBaeMI)IX (I)I/ISI/I‘-IGCKI/IX SIBJICHUAX
pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIU3a UMEIOIIUXCS MaTEepUATbHBIX U
HEMAaTEPHUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBHE pPE3YyJBTATOB LIEISM,
OLICHUBATh PUCKH NOCJIEACTBUN IESITENBHOCTH;



KOODJMHUPOBaTh W BHINONHATH pabOTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO W
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBble uccienoBareibckue 1edCTBUS:

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

BIIQJICTh HABBIKAMHU y4eOHO-HCCIICIOBATEILCKON M TMPOCKTHOW IESATEILHOCTH B OO0JIACTH
(GU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHHS 3a1ad
(U3NIECKOTO COIePKaHUS, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

BJIAJIETh BHJAMH JIEATCIPHOCTH 110 TIOJIYYCHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CHUTYAIUsAX, B TOM YHCJIE MPH CO3TaHUU
y4eOHBIX IPOEKTOB B 00J1aCTH (DU3HKH;

BBISIBJISTH IPUYMHHO-CIICJCTBCHHBIC CBSI3U M aKTYaJU3UPOBATh 33]lady, BBIIBUTATh THUIIOTE3Y
e€ pelieHus, HaXOUTh apTyMEHTHI JIJISl JJOKA3aTelIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTphl
U KPUTEPUU PEIICHUS,

aHAJM3UPOBATh TOJYYCHHBIC B XOJE PEIICHUS 33Jaud Pe3yJbTaThl, KDUTUYCCKH OICHHBATH
UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHCHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3aJlaud B 00Pa30BaTECILHOU NIEATEIBHOCTH, B TOM
YHCIIe IPH U3YYCHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OLICHHUBATh IIPUOOPETEHHBIH OIIBIT;

YMETh MMEPESHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 001aCTh KU3HEICATCIILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXO/bI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 337a49H, IOMYCKAOIINE ATbTCPHATHBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU IMOJy4eHHsS WHPOPMAIUU (PU3MYECKOTO COJICP)KAHHS M3 HCTOYHHKOB
pa3HbIX THWIIOB, CaMOCTOSITEIbHO OCYIIECTBIATH TOWCK, aHajiu3, CUCTEeMAaTU3alUi0 U
HMHTEPIPETAINIO HHPOPMAIIH Pa3IMYHbIX BUJOB U (HOPM MpEICTaBICHHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpMAIIHH;

WCIIOJIb30BaTh CPe/IcTBa MH(POPMAIIMOHHBIX U KOMMYHHKAITHOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHM3AIMOHHBIX 3aJad C COOJIOJIeHUEM TpeOOoBaHUI
PrOHOMUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI, PeCcypcoCOepeKeHHs, TMPABOBBIX M ITHYCCKUX
HOPM, HOPM HH(POPMAITOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAEPIKAHMS B PA3NUUYHBIX opMaTax ¢ yu€TOM Ha3HAYCHHS
uHpoOpMallUd ¥ IIeNeBOM ayAuTOpUM, BHIOMpas ONTUMANbHYIO (GOpMYy TMpEACTaBICHUS U
BU3YaIH3aI[iH.

KoMMyHHKaTHBHBIEC YyHUBEpPCAJIbHbIC Y4eOHbIE AeHCTBHSA:
OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKU M BO BHEYPOUHOH €ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOHQIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB;
MIOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaH/IHOW U MHUBUIYaJIbHON paboTHI;



BBIOMPATh TEMaTHKy M METOIbl COBMECTHBIX JEHCTBMH C y4y€TOM OOLIMX HHTEPECOB HU
BO3MOXKHOCTEH Ka)KJI0TO 4JI€HA KOJUIEKTHUBA;

MNpUHUMAThL LCIIN COBMECTHOM ACATCIIBHOCTH, OPIraHU30BbIBATL U KOOPJAUHUPOBATH ,Z[GI\/'ICTBI/ISI
0 €€ JOCTMXKEHUIO: COCTaBJIATh IUIAH JEUCTBUHM, pacHpelneisaTh poOlIM ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, O0CYKJIaTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHUBATh KA4Y€CTBO CBOCTO BKJIalda U KaXXJ0I'0 Y4aCTHHKAa KOMaH/Ibl B 06H_II/II71 PpE3yJIbTatT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaaaraTb HOBBIE IIPOEKTHI, OLEHWBAaTh WJEU C IO3ULIHMHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAThH IIO3UTUBHOE CTPATErMUECKOE MOBEACHHUE B PA3JIMYHBIX CUTyalUsIX, IPOSBIIATH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTUBHbIE YHHBEpPCAJIbHBIE YUeOHbIE JIeiicTBUS
Camoopranmszaums:

CaMOCTOSITENIFHO OCYILECTBISATh MO3HABATEIbHYIO JESATENbHOCTh B 00JIacTH (U3UKH H
aCTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 331a4H;

CaMOCTOSITENILHO COCTaBIISITh IJIaH PEIICHUS pPacu€THBIX M KAYeCTBEHHBIX 3ajay, IUJIaH
BBITIOJTHEHUSI  MPaKTUYeCKoW padoThl C  y4€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHUM;

JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;

pacImpsATh paMK{ y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX TMPEATIOYTEHHIA;

JeNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHUIO PYIULUN B 001acTU (DU3MKH, MOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHATbHbI HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHTYAIllWsIM, BHOCHTH KOPPEKTHUBBI B JEATEIBHOCTH, OIICHWBATH
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJIaJIETh HABBIKAMH TIO3HABATENLHOW peQIIEKCHU KaK OCO3HAHUSI COBEPIIAEMBIX NEHCTBHU U
MBICITUTENBHBIX MTPOLIECCOB, UX PE3YIHTaTOB M OCHOBAHHIA,

WCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

yYMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS M0 UX CHIDKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

MPUHUMATH ce0s, TOHUMAst CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTBI PYTHUX TIPH aHAIA3E PE3YJIbTATOB JACITCILHOCTH,

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX HA ONIHOKH.

B mpomecce DOCTIKEHUS! THYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI 10 (PHU3HUKE IS
YPOBHSI CpefHEro oO0miero oOpa3oBaHus y OOYYaIOIIUXCS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
WMHTEJUIEKT, Mpernoaramui chopMUpPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHHMMAaTh CBOE SMOIMOHAIBHOE COCTOSIHHUE,
BUJIETh HAMPABJICHHSI PA3BUTHUS COOCTBEHHOM SMOIMOHATBHON Chepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpETYJIMPOBAaHMS, BKIIOYAIONIIETO CaMOKOHTPOJIb, YMEHHE NMPHUHUMATh OTBETCTBEHHOCTh
3a CBOE IOBECHUE, CIIOCOOHOCTH AaNTHPOBAThCA K 3MOLMOHAIBHBIM M3MEHEHHSM U IPOSBIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBAIMM, BKIIOYAIONMICH CTpeMJICHHE K JOCTH)KCHUIO IeId M YCIeXy,
ONITUMH3M, HHUIIMATUBHOCTH, YMEHUE JICHICTBOBATH UCXOS U3 CBOMX BO3MOXHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh TOHUMATh HMOILMOHAIBHOE COCTOSHHE JpPYTuX,
YUYHUTHIBATH €TI0 MPH OCYIIECTBICHUH OOIIEHHS, CTIOCOOHOCTH K COYYBCTBHUIO M COIIEPEKUBAHHMIO;

COIMAJBbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOLICHUS C JPYTUMH
JFOIBMH, 3200TUTHCS, TIPOSBIIATH HHTEPEC U pa3peraTb KOH(IUKTHL

INPEAMETHBIE PE3YJIbTATbBI

K konny oOyuyenus B 10 kJacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUH:

J€MOHCTPUPOBATh HA IpUMepax poib U MecTo (Gu3uku B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHON KapTHUHBI MHpa, B PAa3BUTHUU COBPEMEHHOM TEXHUKHM M TEXHOJIOTHH, B IMPAKTUYECKOH
NesITebHOCTH JIIO/IEH;

YUUTBIBATh TPAHUIIBI PUMEHEHUSI U3YYCHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas TOYKa,
MHepLUalbHas cucTeMa OTCYéTa, a0COIIOTHO TBEPJOE TENIO, MIEAJIBHBIM ra3, MOJEIU CTPOCHHUs
ra3oB, JKUIAKOCTEH W TBEPIBIX TEJ, TOUCYHBIH SIEKTPUUECKUN 3aps] MPH pPEemeHHH (HU3NIECKUX
3ajady;

pacrio3HaBaTh (U3UYECKUE SBIEHUS (IIPOLECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BELIECTBA U  3JIEKTPOJUHAMUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE Ta/IeHHE Tell, ABUKEHHE
[0 OKPYKHOCTH, WHEPLUs, B3aUMOJIeHCTBHE Tel, Tuddy3us, OPOyYHOBCKOE JBU)KEHUE, CTPOCHUE
KHUJAKOCTEH W TBEPABIX TeJ, U3MEHEHHEe o0bEMa Tel MpH HarpeBaHUM (OXJIAXKIAEHHH), TEIIOBOE
paBHOBEcHE, HCIApEHHE, KOHJICHCALUs, IUJIaBICHHUE, KPUCTAJUIM3alUsl, KUIIEHUE, BIJIAXKHOCTh
BO3/lyXa, IMOBBIIICHUE JaBJIEHUS Ta3a MPU €ro HarpeBaHWU B 3aKPHITOM COCYZE, CBSI3b MEXIY
napaMeTpamMH COCTOSIHMS I'a3a B U30IpoLieccax, dJIEKTpU3alus Tel, B3aUMOJICIICTBHE 3apsi/i0B;

OIMCHIBATh MEXAHUUECKOE JIBI)KEHUE, UCIONb3Yys (pr3nuecKre BeITUUNHbIL: KOOPAWHATA, MYTh,
IIEpEMEIIEHNE, CKOPOCTh, YCKOPEHHME, Macca Teja, Chja, UMITYJIbC Tella, KUHETUYeCKas dHEprus,
MOTEHIMAJIbHAsl JHEPrusi, MexaHuyeckas paboTa, MeXaHHW4YecKas MOIIHOCTb; IPH ONUCAHUU
MPAaBUIIBHO TPAKTOBATh (PU3NYECKHI CMBICI MCIIOJB3YEMbIX BEJIMUUH, UX 0003HAYEHHUS U €AUHULIBI,
HaXOJUThb (POPMYJIbI, CBS3BIBAIOILIUE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIUYUHAMM;

OMMCHIBATh M3y4YEHHBIE TEIUIOBbIE CBOWCTBA T W TEIUIOBBIE SBIEHHUS, HCIONb3YS
¢u3nyeckue BEIMYMHBI: JaBJIEHHWE Ta3a, TeMIeparypa, CpeaHss KUHETUYecKas JHeprus
XaOTUYECKOTO JIBJKEHUS MOJIEKYJ, CpeIHEKBaJpaTH4Has CKOPOCTh MOJIEKYN, KOJHYECTBO
TEIUIOThl, BHYTPEHHSA SHeprusi, pabora rasza, KO3(QQHUIHMEHT MOJIE3HOTO AEMCTBUS TEIJIOBOIO
JIBUTATENs; IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOIB3YEMbIX BEJIMYHMH, UX
0003HAYEHMS U EAMHUIIBI, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C
JIPYTUMHU BEJIUYMHAM;



ONKCHIBATh M3YYCHHBIE DSJIEKTPUUYECKHE CBOMCTBA BEIIECTBA W DJIEKTPUUYECKHUE SIBICHUS
(mporiecchbl), UCHONB3YS (U3NYECKUE BEIWYMHBL: AJIEKTPUUYECKUI 3apsl, SJIEKTPUYECKOe IIoJie,
HaNpsHKEHHOCTD OIS, MTOTEHLUAN, Pa3HOCTh MOTEHIIMANIOB; IIPU OMUCAHUU MPABHILHO TPAKTOBATh
(¢u3n4YecKuil CMBICI MCIIOJIb3YeMbIX BEIMYMH, UX 0003HAYCHUS M €IUHMIIBL, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BETHYNHAMU;

aHATM3UpPOBaTh (U3NYECKHE TPOLECCHl M SBJICHUS, HCHONBb3yd (U3NUYECKHE 3aKOHBI WU
MPUHIUIIBI: 3aKOH BcemupHoro Ttsarorenus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHHS
MEXaHUYECKON SHEPruM, 3aKOH COXPAHEHHS MMITYJIbCa, MPUHLMUI CYNEPHO3UINHU CHJI, MPUHIIMII
paBHOINpPABUS WHEPIHUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHS
BEIIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKOI YHEPIHH TEIIOBOTO ABMXKEHUS MOJIEKYJ
¢ abCOIOTHOM TeMIepaTypoi, MepBbHIi 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAaHEHUS AJIEKTPHUECKOTO
3apsina, 3akoH KynoHa, Tpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHLMUIBI JACHCTBUS MAIIMH, MTPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3ianyaTth yCIOBHS X O€30MAaCHOTO HCIOIb30BaHUS B IOBCEIHEBHOM KU3HU;

BBITIONHATh OKCIEPUMEHTHl MO HCCIEAOBAHUI0 (U3MYECKUX SBICHUH U TPOIECCOB C
MCIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX M3MEPEHH, TP 3TOM (HOpMYyIHUpOBaTh MpodieMy/3agaqy
U TUMOTe3y Y4eOHOro 3KCIepuMeHTa, COOMpaTh YCTaHOBKY M3 IMPEMJIOKEHHOTO 000pYAOBaHUSA,
MIPOBOAMTH ONBIT U (OPMYTUPOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpeHHs (PU3NUECKUX BEIMYHH, IPH 3TOM BBIOMPATH
ONITUMAJIBHBIA CITOCOO M3MEPEHUs] W WCIIOJIb30BaTh M3BECTHBIE METOIBI OLEHKH IOTPEIIHOCTEH
U3MEPEHMU;

MCCIIEIOBAaTh 3aBHCUMOCTH MEXIY (DPM3MYECKHMMH BEJIMYMHAMHU C HCIIOJIB30BAaHUEM MPSIMBIX
U3MEpEeHUil, TMpU OSTOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHUpPOBATH pe3yNdbTaThl IOJIYYEHHOMN
3aBUCHUMOCTH (PM3WYECKUX BEIUYHMH B BUJE TAONHIl U TpadUKOB, AeNaTh BHIBOABI IO pe3ylbTaTaM
UCCIIETOBAHMS;

co0uro1aTh npasuiia 0€30MacHOro TPyAa MPU MPOBEAECHUH HCCIEIOBAHUI B paMKax yueOHOro
OKCIIEPUMEHTa, y4eOHO-HCCIIEOBATENIHCKONH W TPOEKTHOH JESTEIhbHOCTH C HCIIOJIb30BAaHHEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI10BaHMUS;

pemaTh pacyE€THBIC 3a/1a4M C SBHO 33aHHOW (hPU3MYECKON MOJIENBIO, HCIIONB3Ys (hU3HUYEeCcKHe
3aKOHBI M TPHUHIUIBI, HA OCHOBE aHAIW3a YCJIOBUS 3a/a4d BHIOMpPATh (PU3MUECKYIO MOJEIb,
BBIJICNIATh (DU3MYECKHE BEIMYUMHBI U (OpMYJbl, HEOOXOIUMBIE Al €€ pelleHUus,, NMPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAbHOCTh MOYY€HHOT'O 3HAaUeHUsS (PU3NUYECKOI BETMUNHBL;

pelmaTh KadyeCTBEHHbIE 3a/auM: BBICTpAUBAaTh JIOTUYECKH HEMPOTUBOPEUMBYIO IIETMOYKY
paccyXJIeHU ¢ ONOpOoi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

WCTIOJIB30BATh MPH PEIICHUH y4eOHBIX 33a7ad COBpPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
IUIL  TIOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAllM W TPEJCTABICHUS Y4YeOHOW HW HaydHO-
MOMYJISIPHOM MH(pOPMAINH, TTOTYYSCHHON M3 pa3IMYHBIX MCTOYHHKOB, KPUTHYECKH aHAIN3HPOBATH
MOJIy4aeMyro HH(POpPMaIHIO;

MPUBOANTH TPHUMEPHl BKJIAJAa POCCHUCKHAX W 3apyOCKHBIX YUEHBIX-(H3MKOB B Ppa3BUTHE
HayKH, 00bSICHEHHE MTPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



WCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM JKU3HU ISl 0OecTieueHus
0€30MacHOCTH MpHU OOpalleHuH ¢ MpruOopaMu U TEXHUYECKHUMH YCTPOICTBaMH, Uil COXpPaHEHHS
3JI0OPOBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOT0 TIOBEICHUS B OKpYXKarolei cpene;

paboTaTe B IpymIie C BBHIMOJHEHHEM DPA3IHYHBIX COIMAIBHBIX POJIeH, INIAHUPOBATh PaboOTy
TPYIIBL, PALMOHATIBHO  PACHPEACNATh OOSM3aHHOCTH W IUIAHUPOBATh  JIEATENBHOCTh B
HECTAaHIAPTHBIX CUTYyalUsX, aJeKBAaTHO OLIGHUBATh BKJIAJ KaXKIOTO W3 YYaCTHHUKOB TPYIIHBI B
pelieHrne paccMaTpuBaeMon IPOOIJIEMBI.

K xonmy oOyuenusi B 11 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha NpUMEpax poiib U MecTo (QU3MKU B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOU KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHUKHM M TEXHOJOTMH, B IPAKTUYECKOU
JeSTEeIbHOCTH JIFO/IH, IEJIOCTHOCTD ¥ €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YYUTBIBATh TPAaHUIBl TNPUMEHEHHUS HW3YYEHHBIX (PU3MYECKMX MOJENCH: TOYCUHBIN
AIIEKTPUUECKUI 3apsil, Ty4 CBETa, TOUCYHBIN MCTOYHUK CBETA, SJIEpPHAs MOJAEIh aTOMA, HyKJIOHHAs
MOJIeJIb aTOMHOTO siJIpa MPHU pelIeHUH PU3NIECKHUX 3314,

pacrno3HaBaTh (U3MUYECKUE SIBICHUA (Mpolecchl) M OOBSACHATH HUX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAHTOBOW (M3MKU: DIEKTPHUUECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JIeHCTBUS TOKA, B3aUMOJCWCTBHE MAarHUTOB, JJIEKTPOMAarHUTHas
WHIYKIWSI, JEHCTBME MArHUTHOTO IIOJIA HA MPOBOJAHMK C TOKOM M JIBHXKYLIUICS 3apsi,
AJIEKTPOMArHUTHBIE KOJIeOAHUS W BOJIHBI, MPSIMOJMHEHHOE PacIpOCTPaHEHUE CBETA, OTPa)KCHHUE,
npejoMiieHue, uHTepdepeHus, Iupakuus ¢ T[OJSIpH3alMs CBETa, JUCHEPCUS  CBETa,
doroanekrpudeckuii d3pdexr (hotodrddekr), cBeTOBOE NaBiICHHE, BO3ZHUKHOBEHHE IJMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI U UCKYCCTBEHHAS PAJMOAKTUBHOCTD;

OMKCHIBATh HM3YYEHHBIE CBOMCTBA BeIIECTBA (AIEKTPUUYECKUE, MArHUTHBIC, OINTHUYECKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CpPEl) M AJIEKTPOMATrHUTHBIC SIBICHHUS (TIPOLIECCHI),
UCHONb3ysd (U3UYECKUE BEIMYUHBI: DSJEKTPUUYECKUN 3apsl], CHJa TOKa, JJIEKTPUUYECKOe
HanpsDKeHHe, JEKTPUYECKOe CONPOTHUBIEHHE, Pa3HOCTh MOTEHLMANOB, 3JEKTPOABMXKYIIAsS CUIIA,
paboTra TOKa, WHIYKIWS MarHUTHOTO TOJisi, cwia Awmmepa, cwia JlopeHma, WHIYKTHBHOCTH
KaTyIIK{, DHEPTUsl DJEKTPUYECKOrO0 M MArHUTHOTO TIIOJICH, TEepPHOJ W YacToTa KOJIeOaHWH B
KoJIe0aTeIbHOM KOHTYpE, 3aps/l M CHJIa TOKa B TIPOIECCe TapMOHHYECKUX DIIEKTPOMArHUTHBIX
KoneOaHnid, (OKYCHOE pacCTOSIHHE M ONTHYEeCKas CWJIa JIMH3BI, MPH OIHCAHWH MPABHIBHO
TPaKTOBaTh (PU3NUYECKUN CMBICI HCIIOJIb3YEMbIX BEJMUMH, UX 0003HAUEHUS U €MHUIIbI, YKa3bIBATh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMH BETUYMHAMU;

OIMCHIBATh U3YYCHHbIE KBAHTOBBIC SIBJICHHS U MPOLECCHI, UCIOB3Ys (PU3NUECKNE BEIUYHHBIL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIIMHA BOJIHBI U YacTOTa CBETA, SHEPrUs M MUMITYJIbC (OTOHA,
MEPUOJT TIONypaciiaga, HEPTUs CBSI3M AaTOMHBIX sJep, NMPH OIMUCAHWU TPABHIBHO TPAKTOBATH
(bU3NYEeCKU CMBICIT MCIIOJIb3YEMbBIX BETHYUH, UX 0003HAUCHHS U €IWHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (DU3MUYECKYI0 BEIIMYMHY C IPYTMMH BEIHMYWHAMH, BBIYHCISATH 3HAYCHUE
(hbU3UYIECKON BEITMYHHBI,

aHATM3UPOBaTh (U3NYECKHE TIPOLECCHl M SIBJICHUS, HWCIOJNB3ysd (PHU3NYECKHE 3aKOHBI H
NPUHIUIBL: 3aKoH OMa, 3aKOHBI MTOCTIEeI0BATEIBHOTO U MapaljIeIbHOTO COeIMHEHHSI IIPOBOAHUKOB,
3akoH Jxoyns—JIeHna, 3akoH DJIEKTPOMAarHUTHOM WHAYKIUHM, 3aKOH IPSIMOJMHEHHOTro
pacrpoCTpaHEHHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIIEHUS CBETa, ypaBHEHHE



OiiamrelHa 111 GoTodPdeKrTa, 3aK0H COXpaHEHHUST SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPaHEHHMs NIEKTPUUECKOI0 3apsi/ia, 3aKOH COXPaHEHHs MacCOBOI0 YMCIa, HOCTyaaTsl bopa, 3akoH
palMOaKTUBHOTO pacmana, MpU OSTOM pa3jInyaTh CIOBECHYIO (DOPMYITUpPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE BBIPAXKEHHUE U yCIOBHS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OTIpEIeNIATh HANIPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI TPOBOJIHUKA C TOKOM, CHIIBI
Awmrniepa u cuibl JlopeHua;

CTPOUTH U OMMCHIBATh U300paKEHHE, CO3JaBaeMO€E IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBINOJIHATE SKCIEPUMEHTHl [0 MCCIEIOBAaHUI0 (U3UYECKUX SBJICHUH U IPOLECCOB C
HCIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX M3MEPEHMI: IIpU 3TOM (OPMYIHUPOBaAThH NpodiieMy/3aaqy
U TUNOTe3y Y4eOHOro 3KCIepUMEHTa, cOOMpaTh YCTAaHOBKY U3 IPEAJIOKEHHOTo 000pyIOBaHUS,
MIPOBOJIUTH OMBIT U ()OPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATH MPSIMbIE M KOCBEHHbIE U3MEPEHHs (PU3NUECKUX BEIMYHH, IPH 3TOM BBIOMPATH
ONITUMAJIBHBIA CIIOCOO M3MEPEHUs M HCIOJIb30BaTh M3BECTHBIC METOIbI OLEHKU IOTPEIIHOCTEH
U3MEPECHU;

UCCIIeIoBaTh 3aBUCUMOCTH (DU3MYECKMX BEJIWYMH C UCIOJIB30BAHUEM MPSMBIX U3MEPEHUM:
IPU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHUpPOBATh pe3yJbTaThl IOJYYEHHOH 3aBHCHMOCTH
(bu3n4ecKrx BeJUYMH B BUJE TaOIUI] U IpaMKOB, AeIaTh BBIBOBI 10 pe3ysibTaTaM HUCCIIEI0BaHMS;

co0uro1aTh npasuiia 0€30MacHOro TpyAa IpU MPOBEAECHUH HCCIEIOBAHUI B paMKax yueOHOro
HKCHEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOM M HPOEKTHOM JESTENbHOCTH C MCIIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U JTAOOPaTOPHOTO 00OPYAOBaHUS;

pemarb pacyE€THBIC 3a/1a4M C SBHO 33aHHOM (PU3UYECKON MOJEINBI0, HCIOIb3Ys (GU3NIECKHEe
3aKOHBl M TPHUHIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a7aydl BBIOMPATh (PU3UYECKYIO MOJIEINb,
BBIJICNATh (DU3HYECKHE BEIHMYMHBI W (OPMYJBI, HEOOXOIUMBIE Jsi €€ pelIeHUs, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HaUeHUs (PU3MUECKON BETUYMHBI;

peliaTb KauyeCTBEHHbIE 3a/lauM: BBICTpAUBAaTh JIOTMUECKHM HEMPOTHBOPEUMBYIO IIEIIOUYKY
paccyXJIeHH ¢ ONOpoi Ha N3yUEHHbIE 3aKOHbI, 3AaKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;

UCIOJIb30BATh MPH PEIICHUU Yy4eOHBIX 3a]ady COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJIOTHU
JUIL  TIOMCKA, CTPYKTYPUPOBAHWsS, WHTEPIPETAllM W TPEJCTAaBICHHS Y4YeOHOH MW HaydHO-
MOMYJISIPHOM MH(pOPMAINH, MOTYYSeHHON W3 pa3IMYHBIX MCTOYHHKOB, KPUTHUYECKH aHAIM3HPOBATH
M0JIy4aeMy1o HH(POPMAIHIO;

OOBSICHATH TPUHIIMITEI JACWCTBUS MAlIWH, TPUOOPOB M TEXHUYECKUX YCTPOHCTB, Pa3UvaTh
yCI0BHUS UX O€30MaCHOT0 MCIIOJIB30BaHNs B TOBCEAHEBHOM KU3HM;

NPUBOANUTH TMPHUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH{, B 00BSCHEHHE POIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

HCIOJIb30BATh TEOPETUUECKUE 3HAHUA MO (PU3UKE B MOBCEJIHEBHOM *KHU3HM i 0OecTiedeHus
0€30macHOCTH TpU OOpAIIeHUH ¢ MPUOOpaMH U TEXHWYECKUMH YCTPOWCTBAMH, JJISI COXPAHEHUS
3IIOPOBBSI U COOITIOJICHHUSI HOPM KOJIOTUIECKOTO TTOBE/ICHUS B OKPYXKAIOIIEH cpere;

paboTaTe B TpyIIle C BBHIMOJHEHHEM DPa3IMYHBIX COIMATBHBIX pPOJIEH, TUIAHUPOBATh PadoOTy
TPYIIBL, PAMOHATIBHO  PACHpPEACNATh OOSM3aHHOCTH W IUTAHUPOBATh  JIESATEIBHOCTH B
HECTaHIAPTHBIX CUTYaIUsX, aJCKBAaTHO OICHWUBATh BKJIAJ KaXJOTO W3 YYAaCTHHKOB TPYIIIBI B
peleHre paccMaTpuBaeMoil MpoOIIEMBI.
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