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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma mo ¢usmke ©6a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOXEHHN M TpeOOBaHUHN K pe3ylbTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOW Mporpammel, npeactaBieHHbIx B OI'OC
COQO, a Takxke ¢ ydé€roM (enepasbHOKM padoyell MporpaMMbl BOCHUTAHUS U
KOHLENIUK IpenofaBaHus ydueOHoro npeamera «®dusuka» B 00pa3zoBaTeNIbHBIX
OpTraHU3aIUAX Poccuiickoi denepanuy, peanu3yommx OCHOBHEIE
o0Opa3oBaTebHbIE TPOIPAMMBI.

Copepxanue mnporpamMmbl 10 (U3MKE HANpaBIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuaromuxcs 10-11 kmaccoB mnpwu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxona. I[lporpamma mno ¢usuke coorBercTByeT TpedboBanusm OI'OC COO x
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METaNpPEAMETHBIM pe3yJbTaTaM
OOy4eHHMs, @ TAKXKE YUYUTHIBAET HEOOXOAMMOCTbh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3MKM C €CTECTBEHHO-HAy4YHbIMH Yy4Ye€OHbIMU mpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIENM M3Yy4YeHUs (PU3MKUA HAa YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHus, TUIAHUPYEMbBIE PE3yJIbTaThl OCBOEHUS Kypca (PM3HKHU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no (pu3uKe BKIIOYAET:

® [UJIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (PU3UKHK HAa Oa30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YIbTAThl IO roJlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nka» 1mo rogam o0yueHusl.

®u3znka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJbI, BBICTyHas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomiemM Mupe. IIIKobHbIN Kypc (U3UKH — CHCTEMOOOPa3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SBJICHWH, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueii u actpoHomuei. Mcmonb3oBaHME W aKTHBHOE
OpUMEHEeHHE (U3NYECKUX 3HAHUM  ompenensieT Xapakrep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe >SHEpPreTuKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTepHaloB C 3aJaHHBIMHA CBOMCTBAMU M APYTHX.
W3yuyenne ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (OpMUpOBaHHE YMEHUU MPUMEHSTH
HAy4YHbIA METO/I MO3HAHUS MPHU BHITIOJHEHUU UMHU YY€OHBIX UCCIIEIOBaHUM.

B ocHOBy kypca Qusuku s ypoOBHS CpeaHero ooOmiero oOpa3oBaHUs
MOJIOKEH pAI HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak TMPUHLHUIIBI €ro
IIOCTPOCHHSI.

Hoes yenocmnocmu. B cooTBeTcTBUM € HEHl Kypc SIBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COJAEPKHUT MaTepuaj U3 BCEX pa3lieoB (PM3HUKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenmepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKH
o0benuHEH BOKpPYr (usmueckux teopuil. Bemymmm B Kypce sBisercs



dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanmzanus mpeanosiaraeT MCMOJb30BaHUE
TYMaHUTAPHOTO TOTCHIMANA (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHS
bu3MKK ¢ pa3BUTHEM OOImecCTBa, a TakkKe C MHPOBO33PEHUYCCKHUMHU,
HPABCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoesa npuxnaonoti uanpasnennocmu. Kypc (usukm  mpeamosaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTUYECKHUX MPHUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamu3yeTcss TOCPEICTBOM BBEJIEHUSA 3JIEMEHTOB
COJIepKaHMs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYKIeHUs
po0JIeM palMOHATIBLHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKOU TeOpUuu, poiu GyHIaAMEHTAIBHBIX 3aKOHOB U
IPUHITMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, T'pPaHHUIAX
MPUMEHUMOCTH TEOPUH, JJIA OIHCAHUS €CTECTBEHHO-HAYYHBIX SBJICHHA W
MIPOIIECCOB).

CHCTeMHO- e TEIPHOCTHBINA TTOAXO0A B Kypce (DM3UKH peamu3yeTcss TMpeKIe
BCEro 3a CUET OPraHu3alli SKCIEPUMEHTAIBHOU JEATEIbHOCTH O0YYaroIuXcsl.
Jns  GazoBoro ypoBHSI Kypca (U3UKM — OTO UCIHOJIb30BAHUE CHUCTEMBI
(GpOHTABHBIX KPAaTKOBPEMEHHBIX OSKCIEPHUMEHTOB M JTaOOpaTOPHBIX padoT,
KOTOpBIE B IIporpaMme 1o (pusnke oObeIMHEHBI B OOIIMA CIHMCOK YYCHHYCSCKHX
MpaKTUYECKUX padboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JJIS KOHTPOJSE ¥ OIEHKHU, OCYIIECTBIISIETCS  y4YaCTHHUKaMU
o0pa3oBaTeNBLHOTO TIpOllecca HCXOAS W3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHameHuss kaOuHera Qusmku. IIpu d>ToM  oOecreunBaeTCs  OBJIAJCHUC
OOyYarOIIMMHUCS YMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (M3MYECKUX BEJIMYMH K TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MIPEIOKCHHBIX THITOTES.

Bonpimoe BHUMaHWE YACNIACTCS PEIICHUIO PACUYETHBIX M KaYeCTBEHHBIX
3amad. [Ipy 3TOM jUTst pacdETHRIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJ1ayd C SIBHO
3aJIaHHON (PU3UICCKON MOJIEIBIO, TIO3BOJISIFOIINE TPUMEHSATh H3yUYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, TaKk W HHTCTPUPYS 3HAHUS U3
pa3HbIX pasnenoB. J[s KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 3aJaHUS Ha
OOBsICHEHHE TPOTEeKaHUs (U3MUECKUX SIBICHUNA W TIPOIECCOB B OKpPYXKaIOIIEH
KU3HH, TpeOyronue BhIOOpa (PU3MYECKON MOJENH JUIsl CUTyalluu TMPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECIeUYeHNI0 ydeOHOTO Tpoiecca 0a30BBIi YpPOBEHb Kypca
(bU3UKK Ha YPOBHE CPEIHEro 00IIero o0pa30BaHus IOJDKEH U3y4aThCs B YCIOBUAX
MpPEeIMETHOr0 KaOuHeTa (PU3MKU WM B YCIOBUAX MHTETPUPOBAHHOIO KaOMHETa



MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kaOuHere (QU3MKM HOJIKHO OBITh
HE0OX0aMMOe J1adopaTopHOE OO0OpYAOBAHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpamMme 1o GU3NKe YUEHHUECKHX MPAKTHUUYECKUX padoT U JIEMOHCTPAIIMOHHOE
o0opya0BaHue.

JlemoHCTpaninoHHOEe o0OopyJoBaHuEe (opmMupyercs B COOTBETCTBUU C
OPUHIMIIOM MHWHUMAJIBHOM JOCTAaTOYHOCTH M  OOECIEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlUiA IS
UCCJIEIOBAHMUSI  M3Yy4YaeMbIX  SIBICHUA M  MPOIECCOB, HOMIUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pylIOBaHHE I YUYEHHUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcs B BUJIE TEMATHUYECKUX KOMIUIEKTOB U OOECreYMBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaTuyeckue KOMILIEKTHI
7a00paTOPHOTO OOOPY/IOBaHUSL JOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
MCITOJIb30BAaHUU AHAJIOTOBBIX U LM(POBBIX NPHOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMU LIEJIIMH U3Y4YeHUS! (PU3HKU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (GopMUpOBaHHE HMHTEpeca U CTPEMJICHHMsS OOYYaIOIIUXCS K Hay4dHOMY
U3YYEHUIO MPUPOJBI, PA3BUTHE HMX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CITOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

e (GopMUpOBaHHE HAy4YHOT'O MHPOBO33PEHHUSI KaK pe3yJbTaTa H3y4eHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (GopMUpPOBaHHE YMEHUH OOBACHATH SBJICHHUS C HCIOJIb30BAHUEM
(bu3MYEeCKUX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MPEACTABICHUN O poyid (DU3UKHU JJIsl PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHne 3THX Lened 00ecreuynBaeTcsl peuleHHeM CIeAYIoUMX 3a1ad B

npoluecce U3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 0011ero oopa3oBaHus:

e MpuoOpeTeHUe CHUCTEMBI 3HAHUU 00 00mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIFOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, DJIEKTPOJMHAMHKY, KBAHTOBYIO (U3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopmupoBaHHe YMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsCHEHUS (PU3NYECKUX SBJICHUW B TPUPOAEC U Uil TNPUHATUA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;

® OCBOGHHE CIOCOOOB pEUIeHMs pa3jIMyYHbIX 3a7ad C SIBHO 3aJlaHHOU
¢usznyeckoil Monenblo, 3ajay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3fanue GuU3NIeCKOl MOJCIH, aJIcKBAaTHON yCIIOBUSM 3a7a4H;

® [OHMMaHuE (U3MYECKMX OCHOB W NPHUHIIMIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO

cpeny;



® OBJIQJICHHE METOJIaMU CAMOCTOSATEIBHOTO IUIAHWPOBAHUS U TIPOBEACHUS
bU3MYEeCKUX SKCTIIEPUMEHTOB, aHajdN3a W HMHTEpIpeTanuu WHGOpMAaIiH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

® CO3/laHUE YCIIOBUM UJISl Pa3BUTHUsI YMEHHI MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wmsyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEro OOIIEero
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme 1o (U3HKE IMEpeueHb JabopaTOPHBIX H
IPAKTHUECKUX padoT SBISIETCS PEKOMEHJOBAaHHBIM, YYHTENb JI€JdaeT BbIOOD
poBeNeHHsT J1a0OpPaTOPHBIX pPaOdOT H OMBITOB € YYETOM HMHIAWBHUAYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPXAHUE OBYYEHMUAA
10 KJIACC

Pasznen 1. ®u3nka 1 MeTOABI HAYYHOI' O IO3HAHUS

®usuka — Hayka O npupoxae. HaydHble MeTOABl MO3HAHUSA OKPYKAIOILIETO
Mupa. Ponb DJKCrepuMeHTa MW TEOPUM B INPOLECCE MO3HAHUS IPUPOJBIL.
OKCIepUMEHT B (PU3HKeE.

MonenupoBanue (u3MUecKUX SBICHUN U mpoueccoB. HaydHble rumortessl.
®dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u mecro ¢usuku B (GOpMUPOBAHHUU COBPEMEHHON Hay4HOW KapTHUHBI
MUpa, B IPAKTUYECKOMN EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W LHUQPPOBbIE HU3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe naBUkeHHE. OTHOCUTENBHOCTh MEXAHHMYECKOI'O JIBUXKCHMSI.
Cucrema orcué€ra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, MX MPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMelieHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpPEHHOE MPsSMOJUHEHHOE IBMXeHue. [ 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS, IMyTH U MepeMeIIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobOosHOE magieHue. Y CKOpeHHe CBOOOHOTO MaICHHMSI.

KpuBonmuuennoe  aBuxkeHue. [IBUKEHHME  MaTepualbHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTepeavn.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETA, WILTIOCTpAIUs KMHEMATUUECKUX XapaKTEPUCTHK
JIBU>KCHUSI.

[IpeobpazoBanue IBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIiOM K TOPWU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTH npu ABUKEHHUU 11O OKPY>KHOCTH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol



N3yuyeHne HEpaBHOMEPHOIO ABWXKEHHUS C LEJBIO ONPEIEICHUS MIHOBEHHOU
CKOPOCTH.

HccenenoBaHue COOTHOLICHHST MEXIY IIYTSAMM, INPONMACHHBIMA TEJIOM 32
IIOCJIEAOBATEIBHBIE PABHBIE IPOMEXYTKH BPEMEHM IIPU PABHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yuenune nBMKEHUS MIAPUKA B BA3KOM )KUIKOCTH.

W3ydenne ABMKEHUA Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuanun  otHOocutenmbHOCTM — [ammuesa.  IlepBeit 3akoH  HproToHa.
HMHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunnun cynepnosunuu cuil. Bropoi 3akoH Herotona
JUIsL MaTepHUalIbHOM TOUKH. TpeTnii 3akoH HproTOHA /Il MaTepraabHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cumia T1spkectd. IlepBasg kocMmueckas
CKOPOCTb.

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

Tpenune. Bunpl Tpenus (mokosi, cKoJyibxkeHus1, kaueHnus). Cuia tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOJbXEHUS U cuiia TpeHus nokos. Koapdpuuuent tpenus.
Cuita cONpOTUBIIEHUS IPU IBUKEHUU TEJa B KUIAKOCTH WIIN Ta3e.

[ToctynaTenbHO€E U BpalaTesIbHOE ABMKEHHUE a0COIIOTHO TBEPOTO TEa.

MoOMEHT cHIIbl OTHOCHUTENIBHO OCH BpameHus. llnedo cumnel. VYcenoBus
paBHOBECHUS TBEPAOIO TeIA.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: IOAIIMUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepLUMH.

CpaBHeHHE Macc B3aUMOJECHCTBYOLINX TEIL.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CrnoxxeHue cHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT J1e(hOpMaLIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM IMOABEME U ITAJICHUH.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAYEHHSI U CKOJIbYKEHUS.

VYcioBus paBHOBECHs TBEPAOTO Teia. Buael paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue aBMxKEHUs1 OpycKa 1Mo HAaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3ZHUKAIOIIUX B NPYKHUHE U
pe3uHOBOM 00pa3siie, OT X Jeopmariuu.

HccnenoBanue ycioBHM pPABHOBECUS TBEPAOTO TElA, HMEKOMIETO OCh
BpalLICHUS.

Tema 3. 3aKonwl coxpanenus 6 MexanHuke

NMiynbC MarepuasbHOM TOYKM (T€na), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMiynbC cuiibl 1 U3MEHEHHE HMITYJbCa TeJla. 3aKOH COXPAHEHHUs HMITYJIbCA.
PeakTnBHOE BMXKEHUE.



Pa6Gora cuibl. MOIITHOCTH CHJIBL.

Kunernyeckass sHeprusi MarepuagbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

ITorennmansHas DHEPTHSL. IToTrennmansHas DHEpPrus yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Tena  BOJIM3H
IIOBEPXHOCTU 3EMIIU.

[loreHunanpHble W HENOTEHUUaIbHble  cuibl.  CBs3p  pabOTHI
HEIOTCHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHWYECKOM JHEPIMM CHCTEMBI TElL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
IIPYKUHHBIN UCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHHS NUMITYJIbCA.

PeaktuBHOE BUXKEHUE.

[lepexoa NOTEHUUATBHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomsi

N3ydyeHne abCONIOTHO HEYNPYToro yaapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C U3BMEHEHUEM MEXaHUYECKOM SHEpruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MoJgiekyasipaasi pu3uka v TepMOJUHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOIL Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KUHETUYECKON TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep IBHXKEHHUS U
B3aUMOJCUCTBUSA YACTHUIl BellecTBa. MOJENM CTPOEHHS Ta30B, JXKUAKOCTEH U
TBEPIBIX TET U 0OBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojesel. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e€ m3mepenue. lllkana temnepartyp
Llenscus.

Mopgens  upeanbHoro raza. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUH HCATBHOTO ra3a. AOCONIOTHAs TeMmIeparypa Kak mepa
CpeOHEW KWHETUYECKOM DSHEPIMHM TEIUUIOBOrO JBWXKEHMS uactul rasa. l[llkana
temneparyp KenbBuna. I'a30Bbie 3akoHbl. YpaBHeHne Menaeneesa—Knanenpona.
3akon JlanbToHa. M3ompouiecchl B UACATLHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe MPEACTABICHHE H30MPOILIECCOB: HM30TEpMa, H30X0pa,
u3obapa.

TexHuyeckre yCTpPOMCTBA W TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOCHHME BellecTBa,  ¢otorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.



OnpiTel 0 AUGGY3UN KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAOIIUE CyILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Mopaeinb, WUTIOCTpUpYOIIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOUIUE YPABHEHHE COCTOSHUS HJICAJbHOIO Tasa,
W30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomuol

Ornpenenenue Macchbl BO3[lyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXAY TapaMETPAMH COCTOSIHUS pa3peEHHOTO
rasa.

Tema 2. Ocrogbl mepmoouHamuKu

TepMoauHaMuueckass cUCcTeMa. BHYTpeHHs DHEPrus TEPMOAMHAMUYECKON
CUCTEMBI U cIOCcO0bI €€ n3mMeHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  HMACAJIBHOIO  raza. Buabl  Teruonepenayu:
TEIJIONPOBOJAHOCTD, KOHBEKIIMS, U3JIy4CHHE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonndecTBO TEMI0THI IpH TEIIONepeaaye.

[lonsitTue 06 anuabatHOM Tmpouecce. llepBblii 3aKOH TEPMOJMHAMMKHU.
[IpumeHeHre TepBOro 3aKOHa TEPMOAMHAMUKHM K H3ompoueccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoamHamuku. HeoOpatumocTh TpoieccoB B MPUPOJIE.

TerutoBple  MamuHbl.  [IpyHOMOBI  JEWCTBHS — TEIJIOBBIX  MAILMH.
[IpeoOpazoBanusi »HEpPrUM B TEIUIOBBIX MamuHax. KoapduimeHT mnojae3Horo
nerictBusl TerioBod mamuHbl. [{ukn KapHo u ero kodpduuMeHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue yCTpOHMCTBA U NPAKTUYECKOE MPUMEHEHHUE: JBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH SHEpPruM Tella MpPU COBEPUIEHUH PAOOThI: BBUIET
npoOKkK W3 OYTBUIKM TOJA JACHCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpeHHEN 3Hepruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnpiT 1o aanabaTHOMY PpACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopaenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CrOpPaHusi, p€aKTUBHOTO
JIBUTATEIISI.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol

N3mepenue yaenpHoN TEIIOEMKOCTH.

Tema 3. Azpezammuvie cocmoanusn eewjecmea. Dazoevie nepexoowvl



[TapoobpazoBanue u xKoHaeHcarus. Mcmapenue u kuneHue. AOCONMIOTHAS U
OTHOCUTEJIbHASl BIAXHOCTh BO3AyXa. HacblmieHHbId map. YjenbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

Teépmoe teno. Kpucrammmyeckue u aMmopdHbie Tena. AHU30TPOIHUS CBOWCTB
kpuctamwioB. JKunkue kpuctamuibl. CoBpeMeHHble Marepuanbl. [lnaBneHue u
KpUcTayu3aIus. Y AebHas TerioTa miasieHus. Cyommmarusi.

VYpaBHeHue TEI0OBOTO OanaHca.

Texaudeckue yCTpOWCTBA W MPAKTHYECKOEC NPUMEHEHHE: TUTPOMETp U
TICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU TMOJYICHUS COBPEMEHHBIX MAaTEpUANIOB, B
TOM YHUCJIC HAHOMATEePHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue npu moHMXKEHHOM JaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus U IIIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTaioB.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomoi

N3mepeHre 0OTHOCUTEIBHOM BIIaYKHOCTH BO3/TyXa.

Pa3znen 4. JnekTpoauHamMuKa

Tema 1. Inekmpocmamuka

OneKkTpu3aums Tel. OJNEKTpUYEeCKUuM 3apsn. JlBa BuOa SIEKTpUYECKHUX
3apsnoB. [IpOBOIHMKHM, IOUANEKTPUKU W TOJMYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynmona. TouedHbIl 21EKTpUUECKUI 3aps.
Onekrpudeckoe mnone. Hanpspok€HHOCTe  dnmekTpuueckoro moiisd.  [IpuHuumn
CYNEPHO3ULIUNA IIEKTPUYECKUX MOJeH. JIMHUM HanpsKEHHOCTH DJIEKTPUYECKOIO
TIOJIS.

PaGora cun  oanekrpocratmdeckoro  moina.  [lorennman.  PasHocTh
noTeHUHUANIOB. [IpOBOMHUMKM W JUAINEKTPUKUM B  DJIEKTPOCTATUYECKOM  IIOJIE.
Juanexrpruyeckas IpOHULIAEMOCTb.

DNeKkTpoE€MKOCTh. KoHIeHcaTop. DIEeKTPOEMKOCTD IIOCKOTO KOHAEHCATOpA.
OHeprus 3apspKEHHOIO KOHAECHCATOPA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3eMJIEHHE DJIEKTpOnpuOOpoB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIUI JEUCTBUS JJIEKTPOMETPA.

B3aumozericTBre HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJ.

IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTHyecKas 3aluTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.



3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT IUIOLIAIN
IJIACTUH, PACCTOSHUS MEXKIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomuol

N3mepenne 3nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannslit nekmpuueckuit mox. Toku 6 paziuunsix cpeoax

DONEeKTPUYECKUA TOK. YCIOBUSl CYIIECTBOBAaHUS 3JEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna Toka. ITocTOsIHHBIN TOK.

Hanpsixkenue. 3akon Oma 11 yyacTka LETH.

DIEKTPUYECKOE COMPOTUBJICHUE. YIENbHOE CONPOTHUBIICHHE BEUIECTBA.
[TocnenoBaTenpHOE, MAPAIIENBHOE, CMEIIIAHHOE COEAUHEHHE MPOBOIHHUKOB.

PabGora snektpuuyeckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABUXKYILAsA CHAJIA U BHYTPEHHEE CONPOTUBIICHHE MCTOYHHKA TOKA.
3axon Oma 15 TOJTHOM (3aMKHYTOM) JieKTpudeckoil enu. Koporkoe 3amMblkaHue.

ONEKTpOHHAs  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJIEHUSI METAJJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHN TOK B BaKkyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. Cob6cTBeHHas 151 [IPUMECHAS IIPOBOJIUMOCTb
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoia. [1omynpoBoIHUKOBBIEC TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOLUALINSA. DIIEKTPOIIH3.

DIIEKTpUUECKU TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pazpsa. Monnus. [1nazma.

TexHuueckre yCTpPOWCTBA W IPAKTUYECKOE NIPUMEHEHHE. aMIIEPMETD,
BOJIBTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPHI ¥ POTOPEZUCTOPHI, MOTYTTPOBOAHUKOBBIN INO/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenune cuitbl TOKa U HAIIPSKEHMUS.

3aBUCHUMOCTh COMPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuaa.

CmenmaHHOE COETMHEHUE IPOBOAHUKOB.

[IpsmMoe wu3MepeHue dIeKTpoABMKylIeH cwibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBIICHHS] METAJVIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabonul

N3ydenne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3neKTpOABMKYIIEN CHIIBI UICTOYHMKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIIEHUS.



Hab6nronenue anexrposiusa.

MexnpeaMeTHble CBSI3H

Nzyuenne kypca ¢gusuku 6a3oBoro ypoBHsa B 10 kjacce oCyIIECTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MAaTEMaTHKH,
OMOJOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonwsimusi, CBS3aHHBIE C MU3YYEHHEM METOIOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaOIIOJIEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pemieHUe CHUCTEMbl YpaBHEHUH, JMHEHHas (QyHKIus,
napa6ona, runep6oia, ux rpaduki U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPBI U UX IMPOEKIIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdeckoe ABMKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUIBI TEIUIONEPENAUH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH WU
ra3oB, JJICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJUTHUYECKAs IUCCOLMALIUS,
raJlbBaHUKA.

l'eocpagpus: B1axXHOCTh BO3yXa, BETPbI, 0aApOMETP, TEPMOMETP.

Texnonocus: mnpeoOpa3oBaHUE BUKEHUU C HMCIOJb30BAHUEM MEXAHH3MOB,
y4€T TpEeHUSI B TEXHUKE, MNOAIIMIHUKH, HCIOJb30BAHHE 3aKOHA COXPAaHEHHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET M JPYTrHE), JABUTATElb BHYTPEHHETO
cropanusi, mapoasi TypOHHa, OBITOBOM XOJOJWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MAaTepualoB, B TOM YHUCJIE€ HaHOMAaTEpHAIIOB, H
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHUE DJIEKTPONnpHOOpOB,
KCEpOKC, CTpYHHBIH OpUHTED, AJIEKTPOHArpeBaTeIbHbIC pUOOPBHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KUIIACC

Pa3znen 4. DiekTpoauHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAAL UHOYKYUA

IlocrossHHBIE ~ MarHuThl.  B3auMOJEHCTBHE  IOCTOSHHBIX  MAarHUTOB.
MarautHoe 1one. Bexkrop MarHuTHOM HHAYKUMU. [IpuHmmMn cynepro3uuuu
MAarHuTHbIX NOJiel. JIMHMM MarHUTHOM MHAYKUMU. KapTWHAa JWHWNA MarHuTHOM
WHIYKIWH TOJIA IOCTOSSHHBIX MarHUTOB.

MaruutHoe 1OJ€ NOPOBOJHHMKA C TOKOM. KapThHa JnWMHHI WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcreaa. Bzaumonelictere NpoBOJHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOAyJb U HallpaBJICHHUE.



Cuna Jlopenua, €€ MOyJIb U HaIlpaBjieHUE. J[BUKEHUE 3apsSyKEHHON YaCTUIIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

SIBiieHME DJIEKTPOMArHUTHOM MHAYKUUU. [loTOK BEKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAsS CUla HWHIAYKIMU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu @apanest.

BuxpeBoe »snexkTpuueckoe Tmosie. DJIEKTPOJBIKYIIAS CUJa HUHAYKIUU B
IIPOBOJIHHUKE, IBUAKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuio Jlenna.

NHOyKTUBHOCTh.  SIBIIEGHHME CAMOMHIYKLUHH. OJIEKTPOABMKYIIAS CHJIA
CaMOWHTYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHHUE: IOCTOSHHbBIC
MArHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIN JJIEMEHTapPHBIX
YaCTHUL], UHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE SJIEKTPOHHOTO MyYKa MAarHUTHBIM MOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3aumopericTBre IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh 3JIEKTPOJBHKYIIEH CUIIbI MHIYKIHU OT CKOPOCTH W3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Vuenuueckuii soxcnepumenm, nabopamopuvie pabomsi

N3ydyeHne MarHuTHOTO MOJISt KATYIIKU C TOKOM.

HccnenoBanue AeCTBUA IOCTOSIHHOIO MAarHUTa HA PaAMKY C TOKOM.

UccnenoBanue sBiIEHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

Pa3nen 5. Kosted0anus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumubvle Koneoanus

KonebarensHast  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHUS.
["apmonnyeckue kosnedanus. [lepuoa, yacrtora, amrmumryga u (aza xoseOaHUM.
IIpyxvHHBIN MasATHUK. MareMaTU4eCKUM MasATHUK. YpPaBHEHUE TAPMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSIX.

Konebarenbupiii kKoHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOaHUS B
UJCATBHOM KOJIeOAaTeIbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHUYEeCKUMU U
AIEKTPOMArHUTHbIMU KoJjiebanusiMu. Dopmyna TomcoHa. 3akOH COXpaHEHUs
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.



[IpeacraBienue o 3aTyxarolmux KoneOaHusx. BolHyXI€eHHbIE MEXaHUYECKUE
koseOanusi. Pezonanc. BoiHy)AeHHbBIE JIEKTPOMAarHUTHBIE KOJICOaHMS.

ITepemennbiii  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JEHCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIPSKCHUSL.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DIACKTPUICCKOM
SHEPrur. DKOJIOTHYECKUE PUCKH MPU MPOU3BOACTBE 3eKTposHepruu. Kynbprypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOHCTBAa M IMPAKTUYECKOE IPUMEHEHUE: DICKTPUYECKAN
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, IMHUM JJIEKTpOnepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB Ko0JeOATEIbHOM CUCTEMbl (NMPYKUHHBINA WU
MaTeMaTUYECKU MAsITHUK).

HaGnronenue 3aTyxaromux KoJieOaHuii.

NccnenoBanue CBONMCTB BRIHYKJIEHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMUSI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu 1oCIIENOBATENIBHOM COCAUHEHHUHM PE3UCTOPa, KaTYILIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopens JINHUY SJIEKTPOINEPENAYN.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomul

HccnegoBanue 3aBUCMMOCTH NEPHOJA MaJbIX KOJIeOaHUM Ipy3a HA HUTU OT
JUIMHBI HUTU U MACCBI IPy3a.

HccnenoBanne nNEepeMEHHOr0 TOKa B LENH W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmpoMazHUMHbIE 60JIHbL

MexaHnueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumoa. CkopocTb
pacnpoCcTpaHeHuss W JyMHa BOJHBL. [lomepeuHble W MPOJOIBHBIE BOJIHBI.
WUnTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Breicora Tona. TemOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3JYyYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenTtanusa BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XXE€HUE, MPEIOMIICHUE, MOJsSpU3alus, TUPpaKus,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JI€KTPOMArHUTHBIX BOJIH. [[puMEHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI paIMOCBA3U U TENEBUACHUA. Pagquomokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPEBI.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas IJUAarHOCTMKA B TEXHUKE M MEAMIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.



Jlemoncmpayuu

OObpazoBanue 1 pacpoCcTpaHeHHE MOTEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebumromieecs Teo Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IpeOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepeniuu u udpakiini MEXaHUYeCKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
YacTOTOM KOJEOAHUIA.

HccrnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX  BOJIH: OTpPaKECHHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHelHOE pacnpoOCTpaHEHHWE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIFOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. l[IpenenbHBIM yrojl IOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiioxxHblid cocTaB Oesoro ceta. L[Ber.

ColOuparomyie u pacceuBaromiue JuH3bl. ToHkass JuH3a. DokycHoe
paccTosTHUE W ONTHYecKas cuiia TOHKOW JuH3blL. [locTpoeHue uzobOpaxeHuit B
cOOMparoIuX U paccerBaroluX JuH3aXx. DopMysia TOHKON JUH3BL. Y BEIHYCHUE,
JJaBaeMoe€ JIMH30MU.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HMCTOYHHKHU.
YcnoBusi HaOMONEHUS MAKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HCTOUHUKOB.

HNudpakuusa cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIOIECHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAJE€HWU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue ycTpoOHCTBA M MPAKTHUYECKOE TNPUMEHEHHWE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TUPPAKIIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpsiMonuHEITHOE paclpoCTpaHEHUE, OTPAaKEHHWE M MPEJTOMIICHHE CBETa.
OnTuyeckre mpuOopHI.

[TomHOe BHYTpEeHHEE OTpaxeHue. Mozens cBeToBoAA.

HccnenoBanne CBOMCTB N300payKeHUH B JIMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

Hab6nronenue natepdepeHim cera.

Habmronenue nudpakiuu ceera.

Ha6nronenue nucniepcuu cBera.



[TosryueHue cekTpa ¢ MOMOLIBIO IPU3MBI.

[Tomyuenune cekTpa ¢ MOMOUIBIO TU(PPAKIIMOHHON PEIIETKH.
HaGnronenune nonsipu3anuu cBeTa.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomol
N3mepenne nmokazartens NpeOMICHHS CTEKIIA.
HccnenoBanue CBOKWCTB M300pAKEHU B JIMH3AX.
Habuoienue nucnepcun cBera.

Pa3znen 6. OCHOBBI ClIeIIHAJIbHOM TEOPUU OTHOCUTEIBHOCTH
I'paHnnBl  IPUMEHMMOCTHM  KJIacCHMYecKoW  MexaHuku.  Iloctynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEJIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3AMEIJICHUE BPEMEHU U COKPAILICHHE
JUIVHBI.
DHEPrus U UMITYJIbC PEASATUBUCTCKON YACTULIBI.

CBsI3p MacChl C JHEPTUEH U UMITYJILCOM PEIIATUBACTCKON YaCTHUIIbl. DHEPTHS
ITOKOSI.

Pa3nen 7. KBantoBasi puzuka

Tema 1. Dnemenmul K6AHMOBOI ONMUKU

®otonbl. opmyna [Inanka cBsi3u 3HEprun HOTOHA C €r0 YaCTOTON. DHEPrus
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue orodrdpdexra. OnbiTel A. I'. CroneroBa. 3akOHbI
dbotordexra. YpaBuenue DunmTeitHa st dhoToddpdexra. «KpacHas rpaHumay
dboTorddekra.

JlaBnenue cBera. OnwiThl I1. H. JIebeaena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpoMCTBA W MPAKTHYECKOE NMPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT1or(d(PexT Ha yCTAaHOBKE C LIMHKOBOM MJIACTUHOM.

NccnenoBanue 3akoHOB BHeMTHETo (poTodddekra.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHur0 o -4acTHIIL.
[Imanerapnas mognens aroma. Ilocrynarel bopa. M3znydyenune wu moriomeHue
(GOTOHOB MpU TMEpexojie aToMa C OAHOIO YPOBHS SHEPrUu Ha Jpyrod. Bumbl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBbIe cBolicTBa yactull. Bonuel ne bpoina. KopmnyckynspHo-BoJHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.



TexHuyeckre ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEKTPaIbHbII
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pesepdopra.
OnpeneneHre AIMHBI BOJIHBI J1a3epa.
Habmoienne nuHeuaThIX CIIEKTPOB U3ITyYEHUSI.
Jlazep.
Vuenuueckuii axcnepumenm, nabopamopuvie pabomol
Habmronenue nuHeM4aToro crexkTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIIOKHOCTh CTpOEHUs snpa. OTKphITHE
paauoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneneHuro  cocTaBa
paavoakTuBHOrO u3nyuyeHus. CBoiictBa anbda-, OeTa-, ramMma-U3JIy4EHUS.
BiusiHME pagMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OtkpeiTHE NpoTOHAa U HelTpoHa. HykiionHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnazn. [‘amma-
U3IIy4deHHE. 3aKOH PAIMOAKTUBHOIO paclaja.
DOHeprus cBA3U HYKJIOHOB B sape. AnepHbie cuibl. [ledext maccsl aapa.
SnepHble peakuuu. JleneHue u CUHTES sIep.
Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. IIpobOieMbl M HEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.
DneMeHTapHble YacTULbl. OTKPBITUE MO3UTPOHA.
MeTtoap1 HAOMIOAEHHS U pErHCTPAIK AJIEMEHTAPHBIX YaCTHUL.
@yH1laMeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3MvecKoil KapTHHBI MUpA.
TexHuyeckre ycTporucTBa M MPAKTHYECKOE IPUMEHEHHE: TO3UMETP, KaMepa
Buiibcona, sinepHblil peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TYnK MOHU3UPYIOIIHX YACTHULL.
Vuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
UccnenoBanue TpekoB yacTHil (10 roTOBbIM GoTorpadusim).

Pa3nen 8. DyieMeHTHI ACTPOHOMUM U ACTPO(PU3UKHU

OTarnbl pa3BUTHS aCTpoHOMUU. [TpuKinagHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3maus, sSpkue 3BE3ABI, IUIAHETHI, WX BHIAMOC
JIBMDKCHUE.

CosnHeuHas cucTeMa.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHeprum CojHula U 3BE3L.
3BE3/7IbI, UX OCHOBHBIC XapaKTEPUCTHKU. [[MarpamMma «CHEKTpajbHBIM Kjacc —
CBETUMOCTB». 3BE3/IBI TJIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHMMOCTH «Macca —
CBETHUMOCTBY» MJI1 3BE3]] TVIABHOM MOCJIEA0BATEILHOCTU. BHYTpeHHee CTpoeHue



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U ABoonuu ConHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Muieunsiii I[TyTe — Hama I'amaktuka. Ilomoxenuwe m aBwkeHue CoaHLA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B SApax
TAJIAKTHUK.

Bcenennas. Pacinpenne Beenennoil. 3akon Xa06ma. Paz0eranue rajiakTuk.
Teopus bonsmoro B3peiBa. PenmmkToBoe n3mydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGmoienust HeBOOPYXEHHBIM TJIa30M C MCIOJB30BaHHEM KOMIBIOTEPHBIX
NPWIOKEHUHN JJI ONPENESICHUs MOJ0KEHN HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nsA CEeBEPHOTro MOJyIIapHs U IPKUE 3BE3BI.

Hab6nronenus B reneckon JIynsl, mnaner, Maeunoro IlyTu.

Oo0o01marouiee NOBTOPeHUE

Ponp ¢u3uku U acTpoHOMMM B HSKOHOMUYECKOM, TEXHOJIOTMYECKO,
COLIMAJIbHON M ATHUECKON cepax JAesTeNIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
U aCTPOHOMHHU B COBPEMEHHOM Hay4HOU KapTHHE MHUpa, poJib PU3NUECKON TeOpUn
B (OpMUPOBAHHMU TPEACTABICHUN O (U3MUECKON KapTUHE MHpa, MECTO
¢du3nyecKoil KapTUHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEACTABICHUM O NIPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MAaTEMAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJ0B HAYyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (pakT, rumoresa, (puanyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl U MX IIPOCKIMH HA OCH KOOPIAMHAT, CIIOKEHHE BEKTOPOB,
IPOU3BOJHBIC 3JIEMEHTApHBIX (QYHKIUH, NpPU3HAKK TOJN00US TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

Buonocus: »nekTpuyeckue SBIECHUS B JKUBOM MNpuUpPOJE, KojeOaTelbHbIE
JIBVKCHUS B )KUBOM NMPUPOJE, ONITUUYECKUE ABJICHUSA B )KUBOU NMPUPOJE, ICUCTBUE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKASI CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON PEIIETKH, CHEKTpaIbHBIN
aHaJIN3.

l'eocpagusa: MarHUTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3EMIIETPACEHUH.

Texnonoeus: NWHUM DJIEKTPOIIEpENad, TEHEPATOpP IIEPEMEHHOTO TOKa,
AIEKTPOABUTATENb, WHIAYKIMOHHAS II€Yb, paxap, PaauoONpUEMHUK, TEIEBU30D,



aHteHHa, tenegoH, CBY-meub, MPOEKIIMOHHBIN anmapaT, BOJOKOHHAS OITHKA,
COJTHEe4YHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO TpeameTra «®Pu3mKka» Ha YPOBHE CpPEIHETO OOIIEeTro
oOpa3oBanus (06a30BbI YPOBEHB) JOKHO OOECTICUNUTH JOCTIIKEHUE CIICIYIONTUX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS YdeOHOTO npeaMera «DU3nKay JTOTKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMUENH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBA, PaCIIMpPEHUE >KU3HECHHOTO
OTIBITA W OTIBITA JCSITEIILHOCTH B IMPOIECCE pean3allid OCHOBHBIX HaIlpaBICHUIN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:ka1aHCcKOro BOCIIMTAHUS

c(hOpMHUPOBAHHOCTD TPAKIAHCKOMN MO3UIIMU 00YHAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAMIIMOHHBIX  OOINEYEIIOBEYECKUX  T'YMAaHUCTHYECKHUX U
JEMOKPaTHIECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX TPakIaHCKOTO
oOIIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpPTaHU3aINY;

YMEHHUE B3aMMOJICHCTBOBATH C COIMMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBHUH C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHHUSI:

c(hOopMUPOBAHHOCTH pOCCUICKON TPXIAHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCHIMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICGHHWBATh CHUTYAllUI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYSACh Ha MOPAJbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JJMYHOTO BKJIa/1a B TOCTPOSHUE YCTOMYHBOTO OYIyIIIeTo;

4) 3CTEeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst SCTETUKY HAy9HOTO TBOPYECTBA,
pUCYIEro (pu3nYecKoit HayKe;

5) TpyaoBOro BoCIMTAHHUS:



MHTEPEC K pa3IuyHbIM cdepam npodhecCuoHaNbHOU JeATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOU, YMEHHE COBEPIATH OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30oBaHUI0 U caMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) 3KOJIOrHYeCKOTr0 BOCIIUTAHMSI:

C(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYphl, OCO3HAaHUE TJI00aTBLHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUTAHUPOBAHUE U OCYIIECTBICHUE IEUCTBUI B OKpYKalOLIEH Cpejie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacIIMpeHUe OIbITa JIEATEIbHOCTH SKOJIOTMYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOPMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHWE LIEHHOCTH HAY4YHOW JESITEIbHOCTH, TOTOBHOCTH B IpOIECCE
u3ydeHus: (U3MKA  OCYLIECTBISATH  IMPOEKTHYID M HCCIIEIOBATEIbCKYIO
NEeSATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
ba3oBble JJornuyeckune aelcTBUA:
CaMOCTOSITEIbHO  (popMylIMpoBaTh M aKTyaJU3HpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIH ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HUX
JIOCTHIKCHUS;
BBISIBJISITh  3aKOHOMEPHOCTM W MPOTUBOPEUYHST B  PacCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJeMbl ¢ YIETOM aHAIM3a UMEIOIITUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJIMHUPOBATH W  BBIMIOJNHATH pabOTy B  YCIOBHSX  PEATBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPH PEIICHUH YKU3HEHHBIX IIPOOJIEM.
ba3oBble uccieaoBaTejIbCKHe JeliCTBUS:
BJIAICTh HAYYHOM TEPMHUHOJIOTUEH, KIIIOUEBBIMU ITOHATHUSMHU U METOAAMHU
bu3nuecKoil HayKH;
BJIaJIETh HaBbIKAMU YYEOHO-UCCIICA0BATEIBCKOW U MPOEKTHOU JEATEIIbHOCTH
B 001acTu (pU3UKHU, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB pelieHus 3ajad (PU3NUEeCKOTOo COAEpkKaHUs, MPUMEHEHUIO Pas3IMYHBIX
METO/OB ITO3HAHUS,



BJQJ€Th BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpHpEeTalu, MpeoOpa3oBaHUI0O M MPUMEHEHUIO B PA3NIMUHBIX Yy4eOHBIX
CUTYallUsIX, B TOM YUCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalH3UpoOBaTh 3ajadvy,
BBIJIBUTATh TUIOTE3y €€ pEIICHUS, HAaXOIUTh apTyMEHTHI I JO0Ka3aTelhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHN PEIICHHSI;

aHAIM3UPOBAaTh TIOJIyYEHHBbIE B XOJE€ PpEIICHUsS 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (opMyIuMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (U3KMKEe B MPAKTUYECKYI0 00JIaCTh
KU3HEEATEIIEHOCTH,

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC HUJICH, TIPEIJIaraTh OPUTUHAIBHBIC TIOXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.
Pa6ora c undgopmanueii:

BJIQJICTh HABBIKAMHU TOJIYYCHHUS WHGOpMAHH (PU3NIECKOTO COMCpKAHUSI U3
MCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYILIECTBIISITh IOWUCK, aHalu3,
CHUCTEMATHU3AIMI0 W HMHTEPIIPETAINi0O WHGOPMAIIMK Pa3IUYHBIX BHIOB M (Hopm
MpeACTaBICHHUS;

OIICHUBATH JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIb30BaTh  CPEICTBA  WH(DOPMAIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHUHM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a1ad ¢ COOMIOJICHHEM TpeOOBaHWUN OSProOHOMHUKH, TEXHHUKH OE€30MMacHOCTH,
TUTUEHBI, pecypcocOepeKeHHus, TMPaBOBBIX U OITUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOTO COAEpKaHUS B pa3IMyHBIX (opmarax ¢
y49€éTOM Ha3zHA4YCHUS HHPOPMAIIUU U TIECJICBOM ayIUTOPHH, BEIOMpAs ONITHMAIIBHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUA:

OCYIIECTBIISATH OOIICHNE Ha YPOKaxX (U3UKHU U BO BHEYPOUHOU JESITEIbHOCTH;

pacro3HaBaTb  NPEANOCHUIKM  KOH(MIMKTHBIX CUTyallUd W CMSr4arh
KOH(DJTUKTHI,

Pa3BEPHYTO U JIOTUYHO H3J1ararb CBOK TOUYKY 3PEHMS C HCIIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M UHAUBUIYATbHON
paboThI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX AEMCTBHH C yuy€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 YJI€HA KOJUICKTHBA,;



OPUHMMATh LI€IM  COBMECTHOM  JI€ATENbHOCTH, OpPraHM30BBIBATH MU
KOOPAMHHUPOBATh JEUCTBUSA MO €€ JTOCTHKEHHUIO: COCTaBIIATh IUIAH JEHUCTBU,
pacnpenensaTbh pold C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KAauyeCTBO CBOEro BKJIaJa M KAXKIOTO YYaCTHUKAa KOMaHAbl B
OOIIHiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3ULUM HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEJCHUE B pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

Pery/siTuBHBbIE YHMBepPCcaJbHbIe YUyeOHbIe JelicTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATEIbHYIO AESITEIBHOCTh B 00IacTU
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYyIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENIbHO COCTAaBJATh IUTAH PEIICHHUS PACYETHBIX M KAa4€CTBEHHBIX
3a7a4, MJIaH BBIMOJHEHUS MPAKTUIECKON pabOThI C YIETOM UMEIOLITNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;

JaBaTh OIICHKY HOBBIM CUTYAIIHIM;

paciipsaTh paMKU y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHU;

JienaTh OCO3HAHHBIA BBIOOpP, AapryMEHTHpPOBaThH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 3a peleHue;

OLIEHUBATh MPUOOPETEHHBIIH OTIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JacTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJUIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAIlMsIM, BHOCUTH KOPPEKTHBBI B JEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJa/JeTh  HABbIKAMU  IIO3HABAaTEJIbHOM  pediiekcud  Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HX pE3yJlbTaTOB MU
OCHOBaHMI;

MCIIOJIb30BaTh MPUEMBI PeIIEKCHH JIJIsl OLIEHKH CUTYalluH, BRIOOpa BEPHOTO
pelieHus;

yMETh OIIEHUBAaTh PHCKH M CBOCBPEMEHHO NPUHUMATh DEIICHUS MO0 HX
CHIDKEHUIO;

NPUHAMATh MOTHUBBI W apryMEHThl JpPYTUX TPU aHaIu3e pe3ylIbTaToB
JeSITeTTHHOCTH;

NPUHUMATD ceOsl, TOHUMAasi CBOM HEJAOCTATKU U JOCTOUHCTBA;

NpPUHAMATh MOTHBBI W apTyMEHTHl JPYTHX TpU aHalW3e pPe3yIbTaToB
NESITEbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLUTHOKH.



B mporecce mocTiKEHUS TMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPaMMEI
no ¢u3MKe ISl YPOBHS CpPEAHEro OoOIero o0pa3oBaHHS Yy OOyYarolIUXCs
COBEPIIICHCTBYETCS HYMOIIMOHATBHBIN UHTEIICKT, IpeIoJIararoIni
C(OPMHPOBAHHOCTB:

CaMOCO3HaHUsl, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOITMOHAIILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATBHCI K
YMOIMOHATBHBIM H3MEHEHHSIM U TTPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMU, BKIIIOYAIOIICH CTpEMJICHUE K JOCTH)KCHUIO TIETTU U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOMIECH CITIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOUICHHUSA, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPAUBATh OTHOLICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

IMPEAMETHBIE PE3YJIBTATBI

K koHuy oOyuenus B 10 kiacce mpeaMeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh HA MpUMEpax pojb U MeCTO (PU3UKU B (POPMUPOBAHHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKON ACATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS W3YYECHHbIX (DU3UUYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, HHepLUalbHas CUCTEMa OTCUYETA, aDCOIIOTHO TBEPAOE TEIO,
WJICAJIBHBIN a3, MOJEIIM CTPOCHUS Ia30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKU 3aps]l IPU pelIeHuU PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (U3UUECKHE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOPUM CTPOCHUS BELIECTBA U
DNEKTPOAUHAMUKHU:  PAaBHOMEPHOE UM PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBIUKEHUE, CBOOOJHOE TMAaJIeHWE TeJl, JIBJKEHHE IO OKPYXHOCTH, HWHEpIUS,
B3auMoJielicTBUE Tell, U dy3us, OPOYHOBCKOE JIBHKEHUE, CTPOCHUE KUIKOCTEH
U TBEPIBIX TN, U3MEHEHHE 00bEMA TeJ NMPU HarpeBaHUM (OXJIAXKIECHHUH ), TEIJIOBOE
paBHOBECHE, HCIAPEHUE, KOHJCHCALMS, IUIAaBJICHUE, KPUCTAJUIM3aLHUs, KUIICHUE,
BJI&KHOCTbh BO3/lyXa, OBBIIICHUE TaBJICHUS ra3a MpU €ro HArpEBAHUU B 3aKPBITOM
coCyle, CBf3b MEXIy MNapamMerpaMud COCTOSIHHMsS Trasa B H30Ipoleccax,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBUE 3aps10B;

OMUCHIBATh MEXAHWYECKOE JIBUKEHHE, MCIONb3ysd (PU3NUECKHE BEIUYUHBL:
KOOpAMHATA, IMYTh, IIEPEMEIIECHHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIA,



UMITYJIbC T€JIa, KHHETUYECKasl dHEpPrus, MOTCHIHAIbHAs dHEPrus, MEXaHUYECKas
paboTa, MexaHWUYecKas MOIIHOCTb, IpPU ONHCAHUM TPABUIBLHO TPAKTOBATh
bu3MYEeCKUl CMBICT HCIOJIb3yeMbIX BEJIMYMH, WX O0O3HAUCHUS M €IUHMIIBI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOIINE JaHHYIO (DU3NYECKYIO0 BEIUYHHY C JIPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€JI M TEIJIOBBIE SIBICHUS,
UCTIONB3Ys (M3MUECKHE BEIMYHMHBI: JaBICHHME Tra3a, TeMIeparypa, CpexHss
KHMHETHYECKasi SHEPIusl XaOTHYECKOro IBHKEHHS MOJIEKYJI, CPEIHEKBaApaTHYHAS
CKOPOCTh MOJIEKYJ, KOJHWYECTBO TEIUIOTHI, BHYTPEHHsSS JHEprus, pabora rasa,
KO3 (PUIIMEHT TMOJEe3HOTO JEUCTBUS TEMJIOBOTO JBUTATElNs; IPU OINKUCAHUU
NpaBUIBHO TPakTOBaTh (U3MYECKUH CMBICI MCHOJb3YEMbIX BEJIUYUH, HX
0o0O3HAaUeHUsT W EIAUHUIBI, HaXOIUTh (OPMYJIbI, CBSI3BIBAIONIUE JIAHHYIO
(bU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMUYHUHAM;

ONKCHIBATh U3YUYECHHBIE SJIEKTPUUECKHE CBOMCTBA BELIECTBA U JEKTPUUECKUE
SBJICHUSI (ITPOLIECCHI), UCTIONB3YS (PU3MUECKHE BEIUYUHBI: dJIECKTPUUCCKUN 3apsi,
AIEKTPUUYECKOE T0JIe, HANPSHKEHHOCTD MMOJIs, MMOTEHIHAI, PA3HOCTh MOTEHIINAJIOB;
Py ONHCAHUM TIPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYECHMS] M EIUHMIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEJIUYHUHY C APYTUMH BEIMUYUHAMY,

aHAIM3UPOBaTh (PU3MUYECKHUE MPOIECChl U SBJICHUS, UCTIONB3YS (U3UUECKUE
3aKOHBI U MPUHLMIIBL: 3aKOH BCeMUPHOTO Tsarotenus, 1, I u 11l 3axonsl HeroToHa,
3aKOH COXPAHEHUsI MEXAaHWYECKOW DSHEpPruM, 3aKOH COXPaHEHUs HMIIYJIbCa,
MPUHIUN CYNEPHO3UIMA CHUJI, TPUHIUIT PABHOMPABUS HHEPLUHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHMS BEIIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON PHEPTUU TEIIOBOTO JABUKEHUS MOJIEKYJI C
aOCOJIFOTHOUN TemmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
NIEKTPUYECKOr0 3apsna, 3akoH KylloHa, IpU 3TOM pas3inuyaTh CIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHHUE U YCJIOBUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TIPUHIIMIBI JEHCTBUA MAIlUH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCJIOBHS MX O€30MacHOTO HCIIOIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHHUIO (U3MUECKUX SBICHUN U
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHUN, MPU 3TOM
dbopmynupoBaTh TpobiieMy/3agadyy M THUIOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIORKEHHOr0 O0OpPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC M3MEPEHUsI (PU3UUYECKUX BEJIUYWH, TIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUS U HCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJB30BAaHUEM MPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,



(GukcHpoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYUH B
BUJIE Ta0nuIl U TpaduKOB, AeNaTh BBIBOBI IO Pe3yIbTaTaM HCCICAOBAHNUS;

co0roAaTh MpaBuiia 0€30MacHOro TpyJa MpHU MPOBEIECHUU HCCIIEIOBAaHUI B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JEATEIbHOCTH C HMCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyIOBaHUS;
pemath pacu€THbIe 3aJayd C SBHO 3aJaHHOW (PU3MUECKOH MOJENbIO,
UCTIONB3YS (hHU3UUECKHUEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIW3a YCIOBUS 33aa4u
BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYUHBI U (POPMYJIBI,
HEOOXOJUMbIE NIl €€ pElIeHUs, MPOBOIUTH PAcu€Thl M OLICHUBATh PEaJbHOCTH
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPANBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LEIOYKY PACCYXKICHUH C ONOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS,

UCIIOJIb30BaTh Opd  pemieHud  Y4eOHBIX ~ 337ady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
Y IIPEICTABIICHUS YUEOHOU U HAyYHO-TIOMYJISIPHOU HH(POpMALIMU, TOJIYYEHHOU U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOTyYaeMyt0 HH(OPMALIHIO;

MPUBOANUTH MPUMEPHI BKJIaa POCCUICKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYXAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM KU3HU
Jutst o0ecrieyeHus: 6€30MacHOCTH NpHU OOpaIlleHUH ¢ MPUOOPaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3710pOBbS U COOJIIOICHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUA B OKPYXKAOIIEH Cpee;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO paCHpenessTh OO0S3aHHOCTH U
IUIAHUPOBATH JESATEIBHOCTh B HECTAHIAPTHBIX CUTYAlUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIJIEMBI.

K xonmy oOyuenuss B 11 kJacce mpeIMeTHBIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JTEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Ppu3uku B (HOpMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3UYeCcKOoi KapTUHBI MUPA,

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEYHBIN 3JIEKTPUYECKUHN 3apsifl, JIyd CBETa, TOUCUHBIM UCTOUHUK CBETA, AJI€pHAs
MOJIEIb aTOMa, HYKJIOHHasi MOJIeJIb aTOMHOTO sijipa MpHU pelieHud (HPU3NYECKUX
3a/1ay;

pacno3HaBaTh (pU3NYECKHE SIBJICHUS (IMPOLECChI) U OOBIICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAaHTOBOU (DU3HKU: DJIEKTPUUECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JECUCTBUSI TOKA, B3aUMOJICUCTBUE



MAarHMTOB, OJJIEKTPOMATrHUTHAs WHAYKIWS, JCHCTBHE MArHUTHOTO TIOJS Ha
MIPOBOJHUK C TOKOM M JBIDKYIIUHCS 3aps, JJIEKTPOMAarHUTHBIE KOJeOaHWs U
BOJIHBI, TMPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKCHHE, NPEIOMIICHUE,
uaTepdepeHysi, audpaknus W MOJSPU3AlUsS  CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3phext (hoTodrddhexT), CBeTOBOE NaBicHNE, BOSHUKHOBEHHUE
JUHEHYaToOro CIeKTpa aToMa BOJOPOJAa, €CTECTBEHHAs W HCKYyCCTBEHHas

pPaarnOaKTUBHOCTD,
OIIKCBIBATh M3YYCHHBLIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘ICCKI/IG, MAarouTHBIC,
OIITHYCCKUC, QJICKTPHYCCKYTO IMPpOBOAUMOCTD Pa3IN9IHbIX cpen) 151

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCMOJIb3Yys (PU3NYecCKue BETUUHHBIL:
DIEKTPUYECKUIN 3apsll, CHJIA TOKA, JIEKTPUUYECKOE HAIPSDHKEHHE, DIEKTPUUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIHMAIOB, 3JIEKTPOABIKYIIAs Cuia, padoTa TOKa,
WHAYKIUS MarHuTHOTrO MoJjs, cuia Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYIIKH, JHEPrUs AJIEKTPUYECKOTO0 M MArHUTHOTO IIOJIEH, MEPUOJ] M YacTOTa
KojeOaHuii B KoieOaTeaTbHOM KOHTYpe, 3aps] U CHiIa TOKa B IIpolecce
TapMOHUYECKHX 3JEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE pACCTOSHHE W
ONTUYECKAs CUJIa JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (HHU3MUECKUMN
CMBICII HCIIOJIb3YEMBIX BEIIMYUH, MX OO0O3HAYCHUS U EJUHUIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JaHHYIO (PU3MYECKYIO BEJIUYMHY C JpPYTUMU
BEJIMYMHAMU;

ONMUCBHIBATh M3YYCHHBIE KBAHTOBBIE SBJICHHS M MPOLIECCHI, HCIOJIb3YS
bu3nUecKkue BEIMYHMHBI: CKOPOCTh DJJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TTEPUO/I TOJypaciajia, SHEPTHsl CBsI3U
aTOMHBIX SiIep, NpPU OIMUCAHUM TMPABWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYECHHUS W EJAUHUIIbI, YKa3biBaTh (POPMYJIBI,
CBSI3bIBAIOIIME JaHHYHO (DU3WYECKYI0 BEJIUYUMHY C JIPYTUMHU BeJIUYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHAIU3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCHONb3Ys (hU3ndeckue
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBLHOIO U MapaslieIbHOTO
COCOVMHEHUS MPOBOJHUKOB, 3aKOH Jkoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHON
WHIYKIWH, 3aKOH MPSMOJMHENHOr0 PaclpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE JiHIITeHHA s (hoTodddekra,
3aKOH COXPAHEHUs SHEPruHU, 3aKOH COXPAHEHUs] UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsla, 3aKOH COXPAHEHUs MAacCOBOIO 4HMCIa, MOCTyJaTel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, OO0JacTH)
MPUMEHUMOCTH;

OTPENICIATh HAIIPaBJIECHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TIOJIsI TPOBOTHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHUCHIBATH M300paKCHHE, CO3/aBaEMO€ TUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIICNOBAHUIO (PU3WYECKUX SIBICHUU U
MPOIIECCOB C MCIOJIb30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHUIl: MPU 3TOM



dbopmynupoBath mpobiieMy/3agadyy M = THUIOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OpPYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (PU3HUECKUX BEITUYHUH, MTPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU IOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIMYUH C HCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUE TaOIUIl U
rpaduKoB, JAeNaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEeI0BAHNUS;

coOro/1aTh MpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEIECHUU HCCIIEOBAaHUN B
pamMKax Y4eOHOIro SKCHEpHUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM M IMPOEKTHON
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIA0OPATOPHOIO
000pyI0BaHUS;

pemiaTh pacu€THblE 3aJayd C SBHO 3aJaHHOM (PU3MYECKOH MOJEIbIO,
UCIOJIB3Ysl (PU3UUECKUE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aa4n
BbIOMpaTh (PU3NYECKYIO MOJEIIb, BBIIEIATh (PU3NYECKUE BEIUYUHBI U (OPMYIIBI,
HEOOXOUMbIe NIl €€ pelIeHUs, MPOBOJIUTH Pacu€Thl M OIEHMBATh PEATBLHOCTH
HOJIy4YEHHOT'0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPANBATh JIOTUYECKH HENIPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpPOM Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKHe ABIICHUS,

UCI0JIb30BATh Opd  pelleHnd  y4eOHBIX  3aJad  COBPEMEHHbIE
MH(}OpMaAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
Y TIPEICTABIICHUS YU€OHOU U HAyYHO-TIOMYJISIPHON MH(OpMaALK, MOJTyYEHHON U3

pPa3IUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJyd4aeMylo HH(pOpMaIHIO;

OOBSCHATh MPUHLMIBI JEHCTBUS MAallMH, MOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3jinyaTh YCIOBHUS X O€30MaCHOTO MCIOJIb30BAHUS B MIOBCETHEBHOM
KU3HU;

OPUBOJUTH IPUMEPHI BKJIaJJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacCHOCTU MPH OOpaIlEHUH C MPUOOpPaMH U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310POBbsl U COOIIOACHUSI HOPM IKOJIOTUYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTatb B TpYIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH pabOTy TPYNIbl, palMOHAIBHO pacHpenesnsiTh OO0sS3aHHOCTU U
IJIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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