AHHOTALUSA
PABOYEM TPOTI'PAMMBI
(ID 2151976)

yueOHoro npeamera «@usuka. bazoBbiii ypoBeHb»

s ooygaromuxest 10-11 kmaccoB

HNxeBck 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSTEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3HKe BKIIOYACT:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUSI HOBBIX MAaTE€pHaJIOB C 3a/JlaHHBIMU CBOWCTBAMHU W JIPYTHUX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3MKM IS YpOBHS CpeaHero ooOmero o0pa3oBaHUs
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTMH, a TaKXe OOCYXICHUS
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOoeHUs (Puznueckoi Teopuu, poiau GyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEr0 3a CUET OpraHU3alMH IKCIEPUMEHTATBHOU AESTENBbHOCTH O0YYarOIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhigeneHne B yKa3aHHOM IepedyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4JaromMuMHUCd YMEHHSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1ad TPUOPUTETOM SIBISIIOTCS 33/1a4d C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3UYECKUX SIBICHUM U TPOILIECCOB B OKPYXKAIOMICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJKEH U3yUaThCsl B YCIOBUSX
IpeIMETHOro0 KabuHeTa (M3MKM WM B YCJIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe JIabopaToOpHOE OOOpYAOBAaHWE JMJIS BBHITIOJHEHUS YKAa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3HMKE KIIOUEBBIX JIEMOHCTpAIUi s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUSA JIOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYy4YaIOIIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
buznYeCKrX 3HAHUIA U HAYYHBIX I0KA3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUKW 00  oOmux  (usmyeckux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHeHHUS (PU3WYECKUX SBICHUW B TPUPOAC H Uil TPUHATHS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JEUCTBHSI TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNICHNS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U TMepeMelleHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoii 3akon HeroTona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, cKkoiibxeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CuJIBI OTHOCUTENIBHO OCH BpauleHus. Ilmeuo cumel. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus 6 mexaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHUEM MEXAHWYECKOW SHEPTrUM CUCTEMBI TEJ.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIMATLHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHUH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUSA 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MeHnaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U cIOco0bI €€ n3meHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHS s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHUE. Y IeJbHAsI TEeIIOEMKOCTh BEIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenre mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoiieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanusi SHEpPrUM B TEIUIOBBIX MamuHax. KoadduimeHT moae3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HHEpruu Teja MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Dazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYUYECHUS! COBPEMEHHBIX MAaTEpPUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAnoB. IIpOBOOHUKH, OUAJIEKTPUKUA W TOJYIPOBOAHUKH. 3aKOH COXPAaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHoun



CYyNEPHO3ULIUHA AIEKTPUYECKUX Mojed. JIMHUM HanpsyKEHHOCTH B3JIEKTPUUECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONeKTpOHHAasT  MPOBOAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa Pp—N-niepexonaa. [lomynmpoBoTHUKOBBIE IPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUU.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3nueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMbl ypaBHEHUH, JuHEWHas (QyHKLMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIUA
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHnua, €€ MOlyJib ¥ HanpasiieHUE. JIBUKEHHE 3apsSyKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »ieKTpuyecKoe ToJsie. ODJIEKTPOJBMXKYIIAs CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMM MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBeHMEe CaMOMHTYKIIWH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa Ha PAMKY C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUYECKHUMI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenus. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peroMIIEHUE, ONSIpU3anus, AMPppakiuus, uHTephepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKarlie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormyie W pacceuBaroinye JUH3bL. ToHkas JsmH3a. DokycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPaHEHUE, OTPAKEHUE U TMPEIIOMIICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBOMCTB M300pakKeHU B JTHMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BAKyyMe€, IIPUHIINI OTHOCUTEIIbHOCTH DWHILITEHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K8AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHelIHETo GhoTodddexTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.

BousHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paanoakTUBHOTO wu3iydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3IIy4yeHHs.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKMU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKkinagHOe U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYTpEeHHEe CTpOeHHe



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX (PUTyp v 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PpEIIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJuONpPUEMHHK, TEIEBHU3O0D,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHMSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeameTa «Du3nka» Ha YPOBHE CPEIHEro OOIIero
obpazoBaHust (0a30BBI  YpPOBEHb) JIOJKHO OOCCHEUYUTh  JIOCTHIKCHHE
CIIENYIONIUX JIMYHOCTHBIX, METAMMPEIMETHBIX U TIPEIMETHBIX 00Pa30BaATEIHHBIX
pE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «Duzukar
JTOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBaTbCA C(HOPMHUPOBAHHOM BHYTPEHHEH MO3UIUEH JIUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUI,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
paclIlpeHre >KU3HEHHOIO OMNbITa W ONbITA JESATEIbHOCTH B MPOIECCE
peain3ali OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHON NIEATEIbHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKJAHCKOW  MO3UIIMM  OOYyYaromerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIIECTBA;

MPUHATHE TPAJUIMUOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUUYECKUX U
JE€MOKPAaTUYECKHUX LIECHHOCTEM;

TOTOBHOCTb BECTU COBMECTHYIO AEATEIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIUy;

YMEHUE B3aUMOJECHUCTBOBATH C  COLIMAJIBbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESATEIIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA,;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIAapCTBEHHBIM CUMBOJIAM, JTOCTHKEHUSIM
POCCHICKUX YYEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlUI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ICHHOCTH, B TOM YMCJIE B
NEATEIbHOCTU YYEHOIO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;



4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAs JCTETHKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K pa3inuHbiM chepam npodeccHoHaTbHON ACITETbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiel mpodeccuu M Ppean30BbIBATH COOCTBEHHBIE >KU3HEHHBIC
IJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHMIO W CaMOOOpa30BaHUIO B
o0nactu (PU3UKHU Ha MIPOTHKEHUU BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpbI, OCO3HAHUE TJI00AIBHOIO
XapakTepa 3KOJOTHYECKHUX IpooIieM;

IUIAHUPOBAHWE W OCYILIECTBICHUE JIEMCTBUM B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HaHUS LEJNE YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHUE ONbITa AEATEIBHOCTH SKOJOTMYECKON HaNpaBIIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (U3HKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE LEHHOCTH HAy4YHOH JEATEIBHOCTH, FOTOBHOCTH B IIpOLIECCE
U3ydyeHus (U3MKKM OCYIIECTBIATH MPOEKTHYHD U  HCCIEIOBATEIbCKYIO
NEeATENbHOCTh NHINBHUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble J1oruuyeckue qeMCTBUA:
CaMOCTOSITENIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  MPOOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU IEATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHIKCHMS,
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTUBOPEYHUST B pacCMaTPUBACMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabarpiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBBI B JEITEIbHOCTb, OIIEHHUBATh COOTBETCTBHE
PE3yJIbTATOB LIENSIM, OLICHUBATh PUCKU MOCIIECICTBUAN 1€ TEIbHOCTH;



KOOPJIMHUPOBATh M BBIMOJIHATH pPabOTy B  YCJIOBHUSX pEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBhle ucciieqoBarejLCKue 1eCTBUSA.

BJIQJICTh HAYYHOU TEPMUHOJIOTUEH, KIIOUYEBBIMHU MOHATUSIMUA U METOJaMU
duznyecKoil HayKu;

BJaJeTh  HaBbIKAMM  Y4€OHO-UCCIIEOBATEIBLCKOM M MPOEKTHOU
JEeSATEIBHOCTH B 007acT (U3HMKH, CIHOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOMCKY  METOJOB  pelleHHusl 3aaad  (U3UYECKOro
coJiep KaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

BJIAJETh BUAAMHU JIEATEIBHOCTH 110 TOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTalny, MpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3JIMYHBIX Y4EeOHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJIATh IIPUYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ pEIIeHMs, HAXOAUTh apryMEHThI JUJISl 10Ka3aTelbCTBA
CBOUX yTBEPKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHNUS;

aHaJIM3UpPOBaTh IMOJIYYEHHbIE B XOJI€ PELICHUs 3aJadyd Pe3yJIbTarThl,
KPUTHUYECKU OLIEHHBAaTh HMX JOCTOBEPHOCTb, MPOTHO3HPOBATH H3MEHECHUE B
HOBBIX YCIJIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
NeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUS MO0 (U3NKE B TMPAKTHYECKYIO O00JIacTh
KU3ZHENIEATEIIbHOCTH;

YMETh UHTErPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIIBHBIC TOAXO/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmaumeii:

BJIQJIETh HABBIKAMM MOJy4eHHs] MH(POpMaK (HU3HUYECKOTO COJEp KaHUs
Y3 UCTOYHHUKOB PA3HbBIX TUIIOB, CAMOCTOSITEILHO OCYIIECTBIAThH MOUCK, aHAJIN3,
CUCTEMATHU3AINI0 ¥ WHTEPIPETAUI0 WHPOPMAIIMU Pa3IUYHBIX BUIOB U (HOpM
pEeACTaBIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJB30BaTh cpelcTBa HMHGOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJOTMA B PEHIEHUM  KOTHUTUBHBIX,  KOMMYHHUKAaTUBHBIX  H
OpraHU3aIMOHHBIX 3a7la4d ¢ cOOJo/IeHneM TpeOOBaHU IPrOHOMHKH, TEXHUKH
0€30MMacCHOCTH, TUTHEHBI, PECypcOoCOepeKeHus, MPABOBBIX M ITUUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (PU3UUYECKOrO CONEP)KAaHUA B Pa3IMUHBIX (opMaTax C
yu€TOM Ha3HayeHUs UWHGOpPMAalMKW U II€JIEBOM  ayJAUTOpUH, BBIOHpas
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3aLlUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe NeCTBHSA:

OCYIIECTBIIATh OOIIEHWE Ha YpokaXx (U3UKM U BO BHE-ypOUHOU
NEeATEIbHOCTH;

pacrno3HaBaTh NPEANOCBUIKM KOH(MJIMKTHBIX CHUTyallMd M CMAr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHHS C UCHOJb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMaTh W UCIOJIB30BaTh  IIPEUMYIIECTBA  KOMAHAHOW U
WHJUBUyaJIbHON PaOOTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX IEUCTBUM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh ILEJIM COBMECTHOM JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBAaTh ACUCTBUA IO €€ NOCTHKEHHUIO: COCTABIIATH IUIAH JIEUCTBUIA,
pacupenensaTb pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTAThI
COBMECTHOU padoThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJa M KAXKJIOTO y4YaCTHHUKA KOMaH/bI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTtb HOBBIE IPOEKTHI, OLCHUBAaTh WJIEH C MO3UIUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IOBEJIECHUE B PA3IHYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISATh ~ [O3HABATEIbHYIO JACSITENBHOCTh B
obmactu (PU3MKKM W  ACTPOHOMUHM, BBISIBJISATH MPOOJEMbI, CTaBUTh W
dbopmyIUpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSTENIbHO COCTABJISIThH IUIAH PELICHUS] PACUETHBIX M KaYECTBEHHBIX
3a/ay, TUIaH BBITOJHEHUS TMPAKTHUYECKOW padoThl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacliMpaTh paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOp, AapTYMEHTHPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILLICHUE;



OIICHUBATH IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JIaCTH
(GU3MKH, TIOCTOSHHO IIOBBIIIATh CBOM O0OOpa30BaTCIBHBIA W  KYJBTYPHBIN
YPOBCHB.

CaMOKOHTPOJIb, SMOIUOHAJIbHBIA HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYAIUsIM, BHOCHUTh KOPPEKTHBHI B JICATECIHLHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJIbTATOB IICIISIM;

BJIaJCTh HAaBBIKAMHU II03HABATCIBHOM pEQIICKCHH KaK OCO3HAHUS
COBEpIIIACMBIX JICHCTBHH M MBICIUTEIBHBIX IPOIECCOB, MX PE3YIbTaTOB M
OCHOBAaHMIA;

WCIIONIB30BaTh TPHUEMBI pedieKCHH il OICHKHA CHUTyallud, BBIOOpA
BEPHOTO PEIICHUS;

yMETh OIIEHUBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS IO HX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W apTyYMEHTHI JPYTUX TPU aHAJN3e PE3yJIbTaTOB
NEATCIIBHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ PEe3yJIbTaTOB
NEATCIIBHOCTH,

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIMOKH.

B nporniecce nocTrkeHUs TMYHOCTHBIX PE3YILTATOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uMke I YpPOBHSA CpeaHero oOmiero obOpa3oBaHUS Yy OOyYaroIIUXCS

COBEPIIICHCTBYETCSA AMOITMOHAJIBHBIN WUHTEJICKT, peAnoararonmni
c(hOpMUPOBAHHOCT:
CaMOCO3HaHUsS,  BKJIIOYAIOIIETO  CIMOCOOHOCTh  TIOHMMAaTh  CBOE

HMOITMOHAILHOE COCTOSTHUE, BHJETh HAINPaBJICHUS Pa3BUTHS COOCTBEHHOMN
AMOITMOHAIIBLHOM C(ephl, OBITh YBEPEHHBIM B ceO€;

CaMOpPETyJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aIanTHPOBAThCI K
OMOITMOHAIBHBIM M3MEHEHUSM H TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONIECH CTPEMJICHUE K IOCTHKEHUIO 1IeJIN
U yCrexy, ONTHUMU3M, HHUIIMATUBHOCTh, YMEHUE JICHUCTBOBATh UCXOIS M3 CBOUX
BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh  AMOIIMOHAIBEHOE
COCTOSIHME JPYTHX, VYYWUTHIBaTh €ro TMPH OCYIIECTBICHUU  OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;



COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C APYTUMH JIOJIbMH, 3a00TUTHCSA, TIPOSBIIATH MHTEPEC U pa3periaTh
KOH(JIMKTHI.

NPEIMETHBIE PE3YJIBTATbBI

K konimy oOyuenus B 10 kiiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha PUMEPAX POJIb U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN AESATEIHHOCTHU JIOJIEH;

YUHUTHIBATh TPAHMUIBI NPHUMEHEHUS HM3YyYECHHBIX (PU3NYECKUX MOJENCi:
MarepuaibHas TOYKA, MHEpUUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TE€J0, WJICAJBHBIN a3, MOJEIH CTPOEHUS ra3oB, KUIKOCTEW M TBEPABIX TeEl,
TOUEYHBIN 3JIEKTPUUECKUN 3aps/] IPU PELICHUH PU3NYECKUX 3a/1a4;

pacrio3HaBath (U3MYECKUe SIBJICHUSA (MPOLECChl) U OOBICHATH WX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJEKYJSIPHO-KMHETHYECKOW TEOPHH CTPOECHUS
BEIIECTBA M  DJEKTPOJWHAMHMKHU: PABHOMEPHOE U  PAaBHOYCKOPEHHOE
OpSMOJIMHEWHOE JIBMJKEHUE, CBOOOJHOE TaJeHue Tes, JBWXKEHHE IO
OKPY>KHOCTH, HWHEpUMs, B3auMozeiicTBue Tein, audPysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUIKOCTEH W TBEPABIX TEJN, U3MEHEHUE 00bEMa Tell MpHU
HarpeBaHuM (OXJIAXIAECHUH), TEIJIOBOE PABHOBECUE, UCIAPEHUE, KOHACHCALMS,
IUTABJICHUE, KPUCTAJUIM3ALMsA, KHUIICHWE, BIIAXXHOCTh BO31yXa, IIOBBILICHUE
NABJIEHUS Ta3a IPHU €ro HArpeBaHWU B 3aKPBITOM COCYZAE, CBSI3b MEXIY
napamMeTpaMM COCTOSIHMSL Ta3a B HM30Ipoleccax, JJIeKTpU3auus Ted,
B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJMHATa, MyTh, MEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITyJIbC ~ Tela, KHHETHYeCKash  dJHEpPrus, MOTCHIHUAJIbHAs  JHEPIHs,
MexaHuyeckas padoTa, MEXaHW4YecKas MOIIHOCTb; MPU OMUCAHWUU TMPABHIBHO
TPaKTOBaTh (PU3UYECKUU CMBICI HMCIOJIB3YEMbIX BEJIWYMH, UX O0O3HAYEHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAaHHYIO (DU3NYECKYIO BEJIMUUHY
C JIpYTrdMHU BCJIMYWMHAMU,

ONKCHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIEC SIBICHHS,
UCTIOJIb3Ysl (PU3MUECKUE BEJIUMYMHBI: JABJIEHUE Tra3a, TeMIlepaTypa, CpemHss
KUHETHYECKasl SHEPTHUs Xa0TUYECKOTO JBUKEHUS MOJIEKYI,
CpPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPDUIIMEHT TOJIE3HOTO JEUCTBUS TEIIOBOTO
JBUTATENS; TPU ONHUCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKUA CMBICI



MCIOJIb3YEMBIX BENUYMH, UX O0O03HAYCHHs] M €AMHMIIBI, HAXOAUTH (POPMYJIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIHMUMHAM;

ONMCHIBATh  W3YYEHHBIC  JJIEKTPUYECKHE CBOMCTBA  BEIIECTBA U
AJIEKTPUYECKUE SIBJICHUS (MPOLECCHI), HUCHOb3Ys (PU3NYECKUE BEIUUYHMHBIL:
ANEKTPUYECKUH 3apsif, SIEKTPUYECKOE N0JIe, HAIPSHKEHHOCTD I0J1s1, HOTEHLIHAI,
pPa3HOCTh MOTEHIIMAJIOB; MPH OMHCAHUM TPABHIBHO TPAKTOBATh (HU3HUECKUN
CMBICI HCHOJb3YEMBIX BEIWYMH, MX OOO3HAUEHHS W EIUHMIIBI; YKa3bIBaTh
(opMyJibl, CBSI3BIBAIOLIUE JaHHYIO (U3NYECKYI0 BEIUYHMHY C JPYTUMH
BEIMYMHAMU;

aHAJIM3UPOBaTh  (U3WYECKUE TPOLECChl U SIBICHUSA, HUCIOIB3YS
¢usnyeckue 3aKOHBI U MPHUHIMIBL: 3aKOH BceMupHoro tsarorenus, |, 11 u [l
3aKoHbl HbBOTOHA, 3aKOH COXpAaHEHHS MEXAHWYECKOW JSHEPIMH, 3aKOH
COXPaHEHUs UMITYJIbCA, MPUHLUI CYNEPIO3ULIUN CUJ, IPUHUIUI PABHOIIPABHS
MHEPIUAIbHBIX CHUCTEM OTCYETA, MOJIEKYJIAPHO-KHHETHYECKYIO TEOPHIO
CTPOEHHUS BEUIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETHYECKOW SHEPruu
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEpaTypoid, MEpBbIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHs 3JIEKTPUYECKOTO 3apsna, 3akoH KyiioHa,
IPU 3TOM Pa3IUyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €M0 MAaTEMaTUYECKOE
BBIPAXXEHUE U YCIOBUSA (TpaHUllbl, 00JaCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TMPUHUUIIBI JIEWCTBHS MalllMH, OpHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHS MX O€30MAaCHOrO MCHOJIb30BaHUS
B IIOBCEJHEBHOM KU3HU;

BBIMOJIHATh 3KCIEPUMEHTHI 10 HMCCIIEJOBAHUIO (U3NYECKUX SIBJICHUM U
MIPOLIECCOB C HMCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopmynupoBath MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTAa,
coOupaTh YCTAaHOBKY M3 IpPEIJIOKEHHOTO 00OpYIOBaHMs, MPOBOJIUTH OMBIT U
(opMyIUpPOBATH BBIBOIBI;

OCYUIECTBJISATh MpPSIMbIE M KOCBEHHbBIE U3MEpPEHUs (PU3NYECKUX BEIUYMH,
IpU STOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUSI M UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH IMOTPEITHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIMUYMHAMHU C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN, IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(uKCHpOBaTh PE3yJIbTATHl MOJYUYEHHON 3aBHCUMOCTHU (PU3NYECKMX BEJIMYMH B
BU/JI€ TaOJIUI U TpaUKOB, A€NaTh BEIBOABI IO pe3yjIbTaTaM UCCIEeI0BAHMUS;

co0MroAaTh MmpaBmiia O€30MacCHOTO TPyla IPU MPOBEICHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIepHUMEHTa, Y4eOHO-UCCIEe0BATENbCKON U MPOESKTHON
JESITeIbHOCTH C UCTIOIb30BAaHUEM HU3MEPUTEIBHBIX YCTPONCTB U 1a00OPaTOPHOTO
000py10BaHUS;



pemath pacu€THbIE 3aJaydl C SIBHO 33JaHHON (U3MYECKON MOJENbIo,
UCTIONB3YSl (U3MYECKHE 3aKOHBI W MPHUHIMIIBI, Ha OCHOBE aHaln3a YCIOBUS
3a/lauyu BbIOUpPATh (PU3UYECKYI0 MOJECINb, BBIICIATh (PU3NYECKUE BEIMYMUHBI U
dbopmynbl, HEOOXOUMBIE ISl €€ pellleHUs, TPOBOAUTh PACUETHl U OIIEHUBATH
PEANIbHOCTbH MOYYCHHOTO 3HAYCHHSI (PU3UUECKON BEJTMUMHBI,

pemarb Ka4eCTBECHHBIC 3a1a4H: BBICTPanBAaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYXKICHUN C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH Y (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh ~ NPH  pEUIEHUH  Yy4yeOHBIX  3a/Jady  COBPEMEHHbBIC
WH(GOPMALIMOHHBIE  TEXHOJOTMM [N TIOMCKa, CTPYKTYpHUPOBAaHMUA,
MHTEpPOpPETallMd W  TOPEACTAaBICHHS Yy4eOHOM M HAYYHO-HOILYJISIPHOU
uHbopMaIluK, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOITY4aeMYyIO HH(OPMALIUIO;

NPUBOANTH NPUMEPHl BKIAJa POCCHUMCKUX M 3apyOekKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIET0 MUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
g obecrieueHus: 0€30MacHOCTH Tpu  oOpauieHMM C  nOpubopamMu U
TEXHUYECKUMU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbS U COOMIOAEHUS HOPM
AKOJIOTMYECKOTO IOBEICHUS B OKPYKAIOIIEHN CpeIE;

paboTaTh B TpyIIE C BBIIOJHEHUEM paA3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUTAaHUPOBaTh PabOTy TPYIIbI, PAlMOHAIBHO PACHIpPENEsATh OO0S3aHHOCTU U
IUIAHUPOBATh  JI€ATEIBHOCTh B  HECTAHAAPTHBIX CHUTyalHsX, aJE€KBaTHO
OLIEHMBATh  BKJAJ KaXIOTO M3 YYAaCTHUKOB TPYIIBl B  PEIICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xonmy obyuenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0A30BOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh Yy 00OYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTHH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIBbHOCTH JIKOJIEH, LIETOCTHOCTh U €IUHCTBO
(bu3HUecKoil KapTUHBI MUPA;

YUUTBHIBaTh TPAaHUIBl NPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIEeH:
TOYEUHBIM DJIEKTPUYECKUH 3apsAl, Jyd CBETa, TOYECUHbIM HCTOYHUK CBETA,
AIepHAasl MOJENb aTOMa, HYKJIOHHAas MOJENIb aTOMHOIO spa MNpPHU PEIICHUU
bu3uYecKuX 3a1a4;

pacrno3HaBaTh (uU3NYecKue sBIEHUS (Tpolecchl) M OOBSICHATH UX Ha
OCHOBE 3aKOHOB JJICKTPOJAMHAMUKH W KBAaHTOBOM (U3UKH: DIIEKTpUUECKas
IPOBOJAMMOCTb, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE AEHCTBUS TOKA,
B3aUMOJEHCTBUE  MATrHUTOB, JJICKTPOMAarHUTHAas  MHAYKLOHS, JEHCTBHE



MarHuTHOTO TIOJI HAa TPOBOJHUK C TOKOM W JABWXKYIIUWACS 3apsl,
AIIEKTPOMATrHUTHBIC KOJICOAHUS W BOJIHBI, MPSMOJIMHEHHOE pacipoCcTpaHEHUE
CBETa, OTPaKEHHE, MpeoMIIeHne, HHTepdepeHtns, TuPpakus U NoIIpU3aLus
CBeTa, nucnepcus cBera, poTtodniekTpudeckuit 3¢dext (hororddekr), cBeToBOE
JaBJI€HWE, BO3HMKHOBEHHME JIMHEHYATOrO CIEKTpa aToMa  BOJOPOJA,
€CTECTBEHHAs U NCKYCCTBEHHAS PaIHOAKTUBHOCTB;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3JIMYHBIX  Cpel) W
ANIEKTPOMATHUTHBIC SIBJICHUS (MPOIECCHI), UCTOJIBb3YsS (PU3NUYECKHE BEIMYMHBI:
AIIEKTPUYECKUI 3apsijl, CUjia TOKA, SJIEKTPUUECKOE HANPSHKEHUE, IIEKTPUIECKOe
COTIPOTUBIICHUE, PA3HOCTHh IOTEHIMAJIOB, SJICKTPOABMXKYINAas cuia, padora
TOKa, HWHIYKUMUS MarHUTHOrO ToOJs, cujia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKW, SHEPTUsl JJIEKTPUYECKOTO M MAarHUTHOTO TOJIEH,
MEepHUo M 4acToTa KoJebaHui B KoJebaTeTbHOM KOHTYPE, 3apsil U CHJIa TOKA B
MpoIecce TapMOHWYECKHX  DJIEKTPOMAarHUTHBIX  KojieOaHu#, (okycHoe
PACCTOSTHUE M ONTHYECKas CHjla JIMH3BI, IPH ONMUCAHWUU MPABUILHO TPAKTOBAThH
(bu3MUECKUl CMBICI UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JAHHYIO (U3HMYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYHMHAMH,

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHWUS M TMPOIECCHI, HCIOIL3YS
¢u3nUecKre BEIUMYHUHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMMYJIhC (POTOHA, MEPUOJ TOJypacraaa, dHEPrus
CBS3U ATOMHBIX SjIep, NPH OINKCAHUU TPABUIBHO TPAKTOBATh (PU3MUECKHIA
CMBICJT HCIIOJB3YEMbIX BEIMYMH, WX OOO3HAUCHUS W CIWHHMIIBI, YKa3bIBaTh
(GopMynBI, CBS3BIBAIOIINE JaHHYI (U3WYECKYI0 BEIWYHMHY C JAPYTHMH
BEJMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHAMM3UpoBaTh  (PU3MYECKHME TPOIECChl M SABJICHUS, HCIOIB3YS
¢du3nYecKre 3aKOHBI W MPUHIUIIEL: 3aK0H OMa, 3aKOHBI IMOCIEA0BATEILHOTO U
NapajuiebHOTO COEIWHEHUSI TMPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANEKTPOMATHUTHON WHAYKIIMU, 3aKOH TPSIMOJUHEHHOTO PaCTIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI TMPEJIOMIICHUS CBETa, ypaBHEHHE
Oiinmrerina st GotorddexTa, 3aKOH COXpPAHSHHS YIHEPTUH, 3aKOH COXPAHCHHUS
UMITyJIbCA, 3aKOH COXPaHEHMs DJIEKTPHYECKOTO 3apsaa, 3aKOH COXPAaHEHUS
MacCOBOT'O YHCJIa, TOCTyNaThl bopa, 3akoH palnOaKTUBHOTO pacmnaja, Mpu 3TOM
paznuyaTh  CJIOBECHYH (OPMYNHMpPOBKY 3aKOHA, €ro MaTeMaTUYeCKOoe
BBIPKEHUE U yCIOBUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTpeNeNnsaTh HampaBlieHWe BEKTOpa WHAYKIMA MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHia;



CTPOUTH U OIHUCHIBaTh M300pa)K€HHE, CO3/1aBa€MOE IIJIOCKHM 3€pKajioM,
TOHKOH JIMH30M;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBIICHUU U
IIPOLIECCOB C KCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX M3MEPEHUM: MPU ITOM
dbopMmynupoBath TpoOieMy/3aady W THUIIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 0O0OpYIOBaHHS, MPOBOJIUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISATh MPSIMbIE M KOCBEHHBbIE M3MEpEHUs (PU3NYECKUX BETUUMH,
OpyU STOM BBIOUPATh ONTUMAIBHBIA CHOCOO M3MEPEHUSI M UCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIb30BAaHUEM
OPSIMBIX H3MEPEHHI: TpPU 3TOM KOHCTPYMPOBATH YCTAaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUE TAaOIUL U
rpaduKoB, JAenaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMUS,

co0JiroaTh mpaBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICTIOBaHUI
B paMKax y4eOHOTO 3KCIEPHMEHTa, yueOHO-UCCIeTOBATENbCKON U MPOSKTHOU
JESITENIbHOCTH C UCTI0Ib30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJAOOPAaTOPHOIO
000py10BaHUS;

pemiath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCTIONB3YSl (U3MYECKHE 3aKOHBI W TMPHUHIUIBI, HA OCHOBE aHAlM3a YCIOBUS
3aJjaui BBIOMPATh (PU3UUECKYIO MOJEJNb, BBLACIATh (PU3MUECKUE BEIWYUHBI U
(dopMyiibl, HEOOXOAUMBIE JIJIsl €€ pelIeHUs], TPOBOJUTh PAacUyEThl U OLEHUBAThH
PEaIbHOCTbH MOJTYYEHHOTO 3HaYeHHsI (PU3NUECKON BEJIMUMHBI,

pemaTthb KauyeCTBCHHBIE 3aaun: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUYHBYIO IIETIOYKY PACCYKIEHUH C OMOPO Ha M3yUeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  MpPU  pEUIeHMM  y4eOHBIX  3a7ad  COBPEMEHHbBIE
WH(OPMALIMOHHBIE  TEXHOJIOTMM AN TIOMCKA,  CTPYKTypHUPOBAaHMUS,
WHTEPIIPETallUd M TPEJICTaBICHHUs y4yeOHOW ©  HAyYHO-TIOMYJISIPHOU
uHpOpMallMK, TIONYYEHHOW W3 PA3IWYHBIX HCTOYHHKOB, KPUTHUYECKHU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OOBSCHATh MPUHLMIIBI ACHCTBHS MalllUH, MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pas3NuyaTh YCIOBUS WX O€30MacHOTO HCIOJb30BAaHUS B
IMOBCEJHECBHOM KU3HU;

NPUBOIUTH TNPUMEPHl BKIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCTIOJb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PM3HUKE B TIOBCETHEBHOM KU3HU
st obecrieueHus Oe3omacHOCTH Tpu  oOpamieHuu ¢ npubopamu U



TEXHUYECKUMU YCTPONUCTBAMHU, JIJISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUSI HOPM
AKOJIOTUYECKOTO NTOBEACHUS B OKPYKAIOILIEH CpEAE;

paboTaTth B TPYIIE C BBINOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO pacHpenesiTb OOS3aHHOCTH U
IJAHUPOBATh JEATEIHOCTh B HECTAHJAPTHBIX CUTyalMsIX, aJEKBaTHO
OIIEHMBATh  BKJAJ  KaXJOr0 M3 YYaCTHUKOB TPYIIbl B  pELICHUE
paccMaTpuBaeMoi pOOJIEMBI.



