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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernoJilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pe3yjbTaTaM OOYyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaThl OCBOGHHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1mo rojgaM oO0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOO00pa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOcCa,
MOJYYEHHs] HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BBIMOJTHEHUN UMHU YIEOHBIX UCCIIEIOBAHUI.

B ocHOBY Kypca pusuku 11 ypoBHS CpeaHETO 0011ero 00pa3oBaHUsI IOJIOKEH
pSA UIeH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 HOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3iesioB (PU3MKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupOBaHUE TPENCTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, TPaHUL[aX TPUMEHUMOCTH
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CHCTEeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pPealn3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIMXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Boijenenrie B yka3zaHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpolecca
UCXOJII U3 OCOOCHHOCTEH IUIAHWPOBAHUS W OCHalleHus kKabuHeta ¢usuku. [Ipu
3TOM OO0ECleunBaeTcsi OBJAJCHHE OOYYaroIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB TI0 MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yeiseTCsl pEIICHNIO PACUETHRIX M KAU€CTBEHHBIX 3a]1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfenia Kypca, TaK M HUHTErpUpys 3HaHUS M3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKArOIIeH
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOACNU IS CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootserctBuu ¢ TpedoBanussmMu @I'OC COO k maTepHaTbHO-TEXHUYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe (pU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE Il BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JlemoHCTpanioHHOe o0OopyaoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHNEYMBAET IOCTAHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI  M3y4aeMbIX SIBJICHHH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGoparopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKHMX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4CHUS] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYJaroImMXCi K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yabTaTa H3yueHHUs OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMmupoBaHHE YMEHUU OOBSICHATH SBICHUS C HCIOJIb30BAHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

npornecce U3ydeHus Kypca GU3NKH Ha ypPOBHE CPEHEro o01ero oopa3oBaHus:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U AN TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;



e OCBOEHME CIOCOOOB pEIIEHUs pPa3IUYHbIX 33a7a4 C SBHO 3aJlaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IPOIIECCOB, UX BIUSHUS HA OKPYKAIOILILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu HHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHHE YCIIOBHM JJI Pa3BUTHsI YMEHHI NMPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpaMMe 1O (U3MKE MepeyeHb J1abopaTOpPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BBIOOP
pOBeNECHHUsST J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HayduHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUabHOM TOYKHU OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrkeHue. J[BUKeHrnEe MaTepUAIbHON TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpelayuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JBHKECHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenwne. Bunsl Tpenus (moxosi, CKoiapxeHus1, kauenust). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHs CKOJbXKEHUS U cuiia TpeHus nokosi. KoadduimeHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE TMPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Tea. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nehopMupoBaHHOM NPYKUHBL. [loTeHIIManbHAs SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeleil. Macca u
pa3mepsl Monekysa. Konnyectso Bemecrsa. [loctositnnas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACATbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcanbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSIHHMS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSIHUS pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCThH BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOWNBI ~ JEWCTBHST  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanuss SHEPrHUM B TEIUIOBHIX MamuHax. Kod(p@UIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ duimMeHT Mmojae3Horo
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



TexHHuYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBON XOIOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEMCTBHUEM CXATOTO BO3JyXa, HarpeBaHue spupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Tela IpH TeIionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATENS] BHYyTPEHHETO CTOPAHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJIbHAS BIAXHOCTh BO3AyXa. HachlmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramioB. JKunkue xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u
KpUCTAJUIM3aus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHUUecKue yCTpPOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHrie 0THOCUTENIbHON BIaXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuil 3aps. [[Ba Buaa 3IeKTpUUECKUX 3apsiiOB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUN 3apsij.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTh  anekTpudeckoro mnoiid.  I[IpuHuumn



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Toyeil. JInHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HOCTh MOTEHIIMATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: 3IIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannsiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaieIbHOE, CMEIIAHHOE COSTMHEHUE TTPOBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akoHn Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJIynnpoBogHUKOB. CBoiicTBa P—N-niepexoaa. [lomynmpoBoTHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIpSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmroienne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (hakT, rumores3a, (Qunueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHASI MAcca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEN U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALNA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHUAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTENbHbBIC npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpomMaZHUMHAA UHOYKUUSA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nMy MarHUTHBIX MOJIEH.
Jluann MarHuTHOW WHAYyKHMU. KapTuHa NMHUNA MAarHUTHOM WHIAYKUHUM T1OJIS
NIOCTOSIHHBIX MarHuTOB.

MarautHoe 10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HalnpaBiieHUE. J[BUKEHHUE 3apsSyKEHHOW YaCTUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BEKkTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILNAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe ToJsie. DJEKTPOJBIKYIIAs CUJIa HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKLIHH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO TOJISL.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUA

KonebarenrHast cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u $aza KoyeOaHUN.
[IpyVMHHBIN MasTHUK. MaremMaTU4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHEpruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxaroUux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMUS.

[lepemennpii  TOK. CHHYCOMJAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIeHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTHYECKOE INPHUMEHEHHUE: SIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pezoHaHca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATENbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHuss W JuiMHA BOJHBI. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aIus, nudpakims,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U IPEIOMIICHHUSI MEXaHUYECKUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOI pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HccenmenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaje.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

Cobuparomiye 1 paccerBaronye TuH3bl. ToHkas muH3a. DoKycHOe paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTtepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcCIoBUe HaOMIOACHUS
IJIaBHBIX ~MAakKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE pPACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYTpeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIy CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne nokasaress NpesioMJIEHNs CTEKJIA.



HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALCHUE
JUIVHBI.

DOHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKOM YaCTHLIBI. DHEPTUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dDnemenmot K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3HEpruu HOTOHA C €T0 YACTOTOM. DHEPTUs
U UMITyJbC (POTOHA.

OTtkpoiTue 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboroaddexra. YpaBHenue DiinHmreitHa 1y gortodrddexra. «KpacHas rpaHuna»
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToaaTuMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenue wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BousHoBbIe cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
uznyyenusi.  CpoiictBa  anmbda-, Oera-, ramMma-usiaydyeHus.  BunusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jledekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTtonbl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUIN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee NOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOU HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYTOJIHLHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoecusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SABJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAST CTPYKTypPa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTNICCKON PEETKH, CIEKTPATBHBIA aHAJHN3.



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

Texnonozcus: JMHUM DJIEKTPOIEpenad, TIEHEpaTop IEPEMEHHOI0 TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMHMSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJJTHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeameTa «Du3nMka» Ha YPOBHE CPEIHETO OOIIEro
ob6pazoBaHus (6a30BbIN YPOBEHB) JOJKHO 00ECIICUUTh JOCTHKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHHS Y4yeOHOro mpeameTra «Du3uKay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBaThCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIHUEH JIUYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX BHYTPEHHHX YOEKIICHU,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBa,
paclIMpeHue >KU3HEHHOI'O OIbITa H ONbITAa JESATEIbHOCTH B IIPOLECCe
peain3ali OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHON NESATEIBHOCTH, B TOM
YHUCJIC B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKOM MO3UITUN 00YYaIOIIErocst Kak akKTUHBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEUEIOBEUECKUX T'yMAaHUCTUUYECKUX U
JEMOKPATUUECKHUX [IEHHOCTEM;

TOTOBHOCTb BECTU COBMECTHYIO AEATEIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYIIPaBJICHUHN B 00pa30BaTENbHON OpraHU3allnu;

YMEHHME  B3aMMOJICMCTBOBATh C  COUUAIBHBIMA  HHCTUTYyTaMH B
COOTBETCTBHUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UJICHTUYHOCTH,
MaTPUOTU3MA,;

LIECHHOCTHOE OTHOIIEHHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OIIEHWBATh CUTYALMI0 U MPUHUMATh OCO3HAHHBIE PEIIeHUs,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y LIECHHOCTH, B TOM YMCJIE B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:



ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO GUZNIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K Pa3InYHbIM chepam NpoPecCUOHANBHON NEATEIbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BbIOOp Oynymield mpodeccuu M peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
IUTAHBL;

TOTOBHOCTB U CITOCOOHOCTB K 00pa30BaHMIO M CaMO0OPa30BaHMUIO B 001aCTH
(U3MKKM Ha NPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHNS

c(OPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbI, OCO3HAHUE TII00AIBHOTO
XapakTepa 3KOJOTHYECKHUX IpooiieM;

IUIAHUPOBAHUE M OCYILECTBICHHE JEUCTBUI B OKpY)KAIOLIEH Cpene Ha
OCHOBE 3HaHUS LEJNEH YCTOMUYMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHUE ONbITa AEATEIBHOCTH SKOJOTMYECKON HalpaBIIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 (QU3UKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE LEHHOCTH HAy4yHOH JEesATENbHOCTH, TOTOBHOCTH B IpoOLECCE
U3ydyeHus (U3MKM OCYIIECTBIATh IPOEKTHYHD M  HCCIEIOBATEIbCKYIO
NEeATENbHOCTh NHINBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE el cCTBUSA
ba3oBble 1ornueckue aeiicTBM:
CaMOCTOSATENIbHO  (opMylIUpoBaTh M aKTyaIM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENEIIATh 1EIN ACSITEIbHOCTH, 3aJlaBaTh MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTHUBOPEYHST B paccMaTPUBAEMbIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIOIUXCS
MaTepUalibHbIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEJIbHOCTb, OIICHUBATh COOTBETCTBUE
pPEe3yJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEIACTBUMN 1€SITENbHOCTH;
KOOPJIMHUPOBAaTh U BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;



pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.
Ba3oBble uccienoBarebckue 1eiCTBUS:

BJIa/ICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU MOHSATUSMU U METOJIaMU
bu3nyuecKoil HayKu;

BJIQJIETh ~ HaBBIKAMU  Y4€OHO-MCCIIEOBATENbCKOM M MPOEKTHOU
JESTeNIbHOCTY B 00NMacTH (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY TIOMCKY METOJIOB pelIeHus 3aa4 PU3NUECKOTro COJICPIKaAHMS,
IPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS;

BJIQJCTh BHUAAMH JEATEILHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAllNM, MPEoOpPa30BaHUI0O M TMPUMEHEHHIO B Pa3IMYHBIX Y4E€OHBIX
CUTYaLIMsIX, B TOM YHCJIE ITPU CO3/aHUH YUEOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTYaJIU3UpOBATH 3ajauy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIlIEeHUs, HAXOJIUTh apIyMEHThI JJIs JI0Ka3aTelbCTBa
CBOMX yTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJAE pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBAaTh WX JIOCTOBEPHOCTh, MPOTHO3HPOBATh H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTb M (OPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHCJIC TIPU U3YYCHUH (DU3HUKY;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh NEPEHOCUTh 3HAHMUS 1O (U3MKE B MPAKTHUYECKYIO 00JacTb
KHU3HEACSITEIbHOCTH;

YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIIBUTATh HOBBIE HJIEH, TIpeJiaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIa/I€Th HABBIKAMU MOJTYUYEHUS HH(POpMALIUU PUZNYECKOTO COIEPIKAHUS U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH TMOWCK, aHAIU3,
CUCTEeMAaTHU3aIMI0 U MHTEPHPETAi0 HHPOPMAIMK PA3IUYHBIX BUIOB U (HOpM
Mpe/ICTaBICHHUS,

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIb30BaTh CpeACTBa MH(POPMALIMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTHA B PEIIEHUY KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H OPTaHU3AIIHOHHBIX
3a7a4 ¢ COOJIIoJIcHHEeM TpeOOBAaHUM SPrOHOMMKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pPECcypcocOepeKeHHs, MPAaBOBBIX H ATHUECKUX HOPM, HOPM
nH(}OpPMAITMOHHOM 0€301TaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B Pa3iMuYHBIX (opMaTax ¢
yu€TOM Ha3HadeHWss WHQPOpMAllMM U IEJEeBOM  ayIuTOpWH, BBIOWpas
ONTUMAaJIBHYIO (POPMY TIPEICTABICHUS U BU3YyATH3AIUH.



KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC Yy4eOHbIE JeHCTBUS:

OCYUIIECTBJIATh OOIIEHWE HAa YypoKax (U3UKK M BO BHE-ypOUHOU
NEeSATENbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd ¥ CMAT4aTh
KOH()JIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUSA C UCIIOIb30BaHUEM
A3bIKOBBIX CPEJICTB;

MTOHUMATh U UCII0JIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHAUBUAYaJIbHOM
paboThI;

BBIOMpPATh TEMATUKy U METOJbl COBMECTHBIX JNEHCTBUN C Yy4ETOM OOIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)XA0T0 YjeHa KOJJICKTHBA;

NPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh AEHUCTBUA MO €€ NOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacupenensaTb pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYKIaThb PE3yJIbTAThI
COBMECTHOM paboThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJa M KaKAOTO yYaCTHHKAa KOMAHJbI B
001 pe3ysbTat Mo pa3paboTaHHBIM KPUTEPUSM;

npejsiaraTh HOBBIE MPOEKTHI, OLUEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEJICHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIe NeliCTBUA
Camoopranusamnus:

CaMOCTOSTENIbHO OCYIIECTBIIATh TO3HABATENIBbHYIO ACSTEIBHOCTh B 001aCTH
(U3MKKM W aCTPOHOMHH, BBIABIATH NPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIECHUS PACUETHBIX M KaYECTBEHHBIX
3aja4, IJIaH BBIMOJHEHUS MPaKTUYECKOW paboThl € YYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHU;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTo IpeIMeTa Ha OCHOBE JIMUYHBIX MPEIOYTEHHIH;

JienaTh OCO3HAHHBIM BBIOOp, apTyMEHTHpPOBATh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO JSPYAUIMU B 00J1acTU
(U3MKH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEIbHBIN U KYJIbTYPHBIN yPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIN HHTEJJIEKT:



JaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, BHOCHTh KOPPEKTHUBHI B JICATECIHLHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BJIaJCTh HAaBBIKAMHU II03HABATEIBHOM pPEQIICKCHH KaK OCO3HAHUS
COBEpINACMbIX JICHCTBUH M MBICIUTEIBHBIX IPOIECCOB, MX PE3YJIbTATOB H
OCHOBAaHMIA;

HCIIOJTH30BATh MPUEMBI pedIICKCUHN JIJISI OIEHKY CUTYAIINH, BELIOOpA BEPHOTO
PEIICHMUS;

YMETh OIICHWBAaTh PUCKH W CBOCBPEMCHHO IPHHUMATh PEHICHUS 10 HUX
CHUKCHHUIO;

MPUHUMATh MOTHBBI W ApPTyYMEHTHI JPYTUX TMPU aHAJN3e PE3yJIbTaTOB
NEATCIIBHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA,

IPUHUMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NESATCIIBHOCTH,

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIIHOKH.

B mporecce 10CTHKEHUS TMIHOCTHBIX PE3YIBTATOB OCBOSHUS ITPOTPAMMBI
no (Qu3uke I8 YpPOBHS CpeaHEero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPILIEHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MPEANoIararonmii
c(hOpMUPOBAHHOCT:
CaMOCO3HaHUs,  BKJIIOYAIOIIETO  CIMOCOOHOCTh  TIOHMMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHHE, CIOCOOHOCTh aJanTUPOBATHCA K
AMOITMOHAIEHBIM H3MEHEHHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPBITEIM HOBOMY;;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONIEH CTPEMJICHUE K IOCTHKEHUIO IIeJIN
U yCIexXy, ONTUMU3M, HHUIITMATUBHOCTh, YMEHHUE JICUCTBOBATh UCXOJIS U3 CBOUX
BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh JMOIMOHAIBHOE
COCTOSIHHE APYTHUX, YIUTHIBATH €r0 TPH OCYIICCTBICHUH OOIICHUS, CTIOCOOHOCTh
K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPaWBaTh
OTHOMICHUS C APYTHMH JIOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3periaTh
KOH(ITUKTBHI.

NPEAMETHBIE PE3YJIBTATDBI

K konny oGyuenuss B 10 kiiacce mpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YpOBHE J0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



J€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (HU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOMN ACATEIBHOCTH JIOEH;

YUUTBHIBaTh TPAHUIBl IPUMEHEHUS M3YUYEHHBIX (PU3NUECKUX MOJEIIEH:
MarepuanbHas TOYKA, MHEpPLHUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TE€J0, UACATBbHBINA Tra3, MOJEIN CTPOCHHS Ta30B, KUIAKOCTEH M TBEPIBIX TEI,
TOUEYHBIN 3JIEKTPUUECKUN 3aps]] IPU pEeLIEHUH (PU3NUECKUX 3aj1ay;

pacrno3HaBaTh (U3NYECKUE ABICHUS (IIPOLECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHHKH, MOJICKYJIIPHO-KMHETHYECKOW TEOPUH CTPOCHUS BELIECTBA U
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
IBUWKEHUE, CBOOOJHOE MAJICHUE Tel, JIBHXKEHHE IO OKPY>KHOCTH, WHEPIUS,
B3auMozeiictue Ten, AUPPy3us, OpOYHOBCKOE JBHIKEHUE, CTPOCHUE
KUIKOCTEH U TBEPABIX TeJ, W3MEHEHHEe 00bEMa Tel INpU HarpeBaHUU
(oxJIaXkAeHNHN), TEIUIOBOE PaBHOBECHE, HCIIAPEHME, KOHICHCALNs, IIJIaBJICHUE,
KpUCTaJUIM3alUsl, KUTIEHUE, BIAYKHOCTh BO3/yXa, NOBBIIICHHUE JABJICHUS I'a3a IPU
€ro HarpeBaHUU B 3aKPBITOM COCY/I€, CBSA3b MEXKy IapaMEeTPaMU COCTOSIHUSA ra3a
B M30IIpolieccax, MIEKTPU3aLUs TeJ, B3aUMOJCHCTBUE 3apsI0B;

OTUCHIBATh MEXAaHUUYECKOE JBUKEHUE, UCIIONb3Ysl (PU3NYECKUE BETUUMHBIL:
KOOpAUHATa, IyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUIa,
MMITYJIbC T€J1a, KHHETUYECKAasl SHEPIHsl, TOTEHIMAIbHAS YHEPTUsl, MEXaHUYECKas
paboTa, MeXaHWYEeCKas MOUIHOCTb; MpPU ONUCAHUM MPABWIBHO TpPAKTOBATH
(U3NYECKU CMBICH HCIOJIb3YEMbIX BEJIMYMH, MX OO003HAUEHMsI U EAUHMIIBI,
HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMUUHY C IPYTUMU
BEJTMYMHAMU;

OMKCHIBATh M3YyYEHHBIE TEIJIOBbIE CBOWCTBA TEJl W TEIUJIOBBIC SBICHHS,
UCTIONb3ysl (U3NYECKUE BEJIMYMHBI: JIaBJICHUE rasa, TeMIeparypa, CpeaHss
KHHETHYECKasI SHEPTHUS Xa0THYECKOIO JBUYKEHUS MOJIEKYII,
CpEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIJIOThl, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUUMEHT TOJIE3HOTO JIEUCTBHS TEMJIOBOTO
JBUTATENsI; TPU ONUCAHWUU TMPABUIBHO TPAKTOBATh (PU3UYECKUA CMBICT
UCTIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYEHHUS M €IMWHULBI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYMHY C APYTUMHU BEJIHMUMHAM;

ONMKCHIBATH  M3YYECHHbIE  JJIEKTPUUYECKHME CBOMCTBA  BeElIeCTBA U
ANEKTPUYECKUE SBIEHUS (TPOLECChI), HUCIMONb3Ys (PU3MUECKUE BEIMYMHBIL:
ANEKTPUYECKUH 3apsif, SIEKTPUYECKOE N0JIE, HAIPSHKEHHOCTH I10J1s1, HOTEHLIHAI,
pa3HOCTh MOTEHLMAJIOB; MPH OMHCAHUM MPABWIBHO TPAKTOBATh (HU3HUECKUN
CMBICTT HCHOJb3YEMbIX BEJIWYMH, UX OOO3HAUYEHHS U EIUHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIMYUMHY C JIPYTUMU
BEJTMYMHAMU;



aHaAJIM3UPOBATh (PU3MUECKHUE IPOLECCHI U SBJICHUS, UCTIONb3Ys (U3NUECKUE
3aKOHBI U TPUHIUIIBL: 3aKOH BceMupHoro Tsirotenus, |, Il u 1l 3axonst HetoToHa,
3aKOH COXpaHEHUS! MEXaHWYECKOM SHEpPTruM, 3aKOH COXPAHEHHUS HMITYJIbCa,
OPUHIUI CYNIEPHIO3UIIMN CUJI, PUHIUIT PABHOMPABHUS MHEPLUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHS BEIIECTBA, a30BbIE
3aKOHBI, CBSI3b CPEAHEN KUHETUYECKOW YHEPTUM TEIJIOBOTO JABUKEHHUS MOJICKYI
c a0CoNIOTHOM TeMIepaTypoi, TMEpBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHUsl DJIEKTPUUECKOro 3apsina, 3akoH KynmoHa, mpu 3TOM pasnuyarhb
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MATEMaTUYECKOE BHIPAKEHHUE U YCIOBHS
(rpanuubl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIIMIBI JCUCTBUS MAaIlWH, MPUOOPOB W
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCIOBUS UX O0€30MaCHOTO UCIIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJTHATH IKCIIEPUMEHTHI TI0 HMCCICAOBAHUIO (PU3MUYECKHUX SIBICHUN H
MIPOIIECCOB C HUCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX WM3MEPEHUM, MPU ITOM
dbopmynupoBath MpodliemMy/3aayy W TUIOTE3y Y4YEOHOrO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIHpOBaTH BHIBOIBI;

OCYIIIECTBJIATh TIPSAMBbIC M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEITUUMH,
IIPpH STOM BBIOMPATh ONTHUMAIBHBIA CIOCOO W3MEPEHHS W HCIOJIB30BATh
M3BECTHBIE METObI OLICHKHU MTOTPEIIHOCTEN U3MEPEHUI;

UCCJIEIOBATh 3aBHUCHUMOCTH MEXAY (PU3NYECKUMH BEIMYMHAMHU C
UCIIOJIb30BAHUEM TPSMBIX W3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCcUpOBaTh Pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BUJI€ TaOJIUL U TpaUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMS;

coOmro1aTh MpaBmiia 6€30MacHOTO TPY/la IPU MTPOBEICHUH UCCIICTOBAHUI B
paMKax Y4eOHOro JKCIEPUMEHTa, y4eOHO-UCCIIeNOBATEILCKON M TPOCKTHOU
JEeSATEIBHOCTH C UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U Ja0OPATOPHOTO
000pyI0BaHUS;

pemiaTh pacu€THblE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCTIOJIb3YsST (PU3MUYECKHE 3aKOHBI M TMPUHIIUIBI, HA OCHOBE aHaju3a YCIOBHS
3a/1auyd BBHIOMPATh (DU3UYECKYI0 MOJECIb, BBIACIATh (DU3NYECKUE BEIMYMHBI U
dbopmyIibl, HEOOXOAUMBIE ISl €€ pelleHUs], MPOBOAUTh PACUEThl U OLICHUBATH
PeaTIbHOCTD MOJYYSHHOTO 3HAUYCHUS (DU3NUECKOU BEITMYMHBI,

pemarhb KaueCTBEHHBIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HETPOTUBOPEUYUBYIO LIETIOYKY PACCYXKICHUM C OMOPOM HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHHUS;

UCIIOB30BaTh  MPU  PEIICHHMH  y4eOHBIX  3a7a4  COBPEMCHHBIC
WHQOPMAITMOHHBIE  TEXHOJOTMH  JUIS  TIOWCKAa, CTPYKTYPHPOBaHUS,



MHTEpPOpPETallMd W  OPEACTAaBICHHS Y4eOHOM M HAYYHO-TOIYJISIPHOU
uHpOpMallMK, TIONYYEHHOW W3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAILIUIO;

IPUBOIUTH IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYXAIOUIET0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJI30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOM KU3HU
11t obecrieueHrs 6€30MacHOCTH NPy OOpaIlleHUH ¢ TPUOOPAMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHHUSI 3I0POBbs U COOTIOICHHS HOPM IKOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTth B TpYIIE C BBIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbI, PAMOHAIBHO PaCHpenesiTb OOS3aHHOCTH H
IJIAHUPOBATh  JAESATEIbHOCTh B HECTAHIAPTHBIX CUTyalHUsX, aJ€KBaTHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TpyHnbl B  PEIICHHE
paccMaTpuBaeMOn MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PUBUKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHHS H3YyYEHHBIX (PU3NYECKUX MOJEeei:
TOYEYHBIA JJIEKTPUYECKUM 3apsif, JIyd CBETa, TOYEUYHBIM HCTOYHUK CBETA,
g/lepHas MOJENb aTOMa, HYKJIOHHAs MOJEldb aTOMHOTO SiApa MNpU pPELICHUU
du3nueckux 3aaay;

pacrno3HaBath (U3HMYECKUE ABJICHHUS (TIPOIECCHI) M OOBSICHITH UX HA OCHOBE
3aKOHOB  DJJEKTPOJUHAMHKMA W  KBAHTOBOM  (U3HKHU:  DIIEKTpHUYECKas
MIPOBOJIMMOCTbD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEUCTBHS TOKA,
B3aMMOJICCTBHE  MAarHUTOB, JJEKTPOMArHUTHAas  WHAYKLMS, JIECUCTBHUE
MarHUTHOTO TMOJS Ha TMPOBOJHUK C TOKOM W JABWXKYIIUKCA 3apl,
AIIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSAMOJMHEHHOE pacnpocTpaHEeHUE
CBETa, OTPAKEHHE, MpeToMIIeHne, HHTepdepeHIns, TupaKIus U MOIIPU3aAIIUS
CBeTa, nucnepcus cBeta, portodniekTpudaeckuit agpdext (hororddexr), cBeToBOE
JNABJICHHE, BO3HMKHOBEHHME JIMHEMYATOro CHEKTpa aromMa  BOJOPOAA,
€CTEeCTBEHHAas U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

ONUCHIBATh U3yUYECHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  IMPOBOJAMMOCTH  PA3JMYHBIX  Cpel) H
ANIEKTPOMATHUTHBIE SIBJICHUS (MPOLECCHI), UCTOJIb3YsS (PU3NYECKHE BEJIMYMHBI:
ANEKTPUYECKUH 3apsif, CUJIa TOKA, JIEKTPUUYECKOE HANIPSIKEHUE, DIIEKTPUIECKOE



CONPOTUBJICHUE, PA3HOCTh MOTEHIIUATIOB, JJIEKTPOABUKYIIAS CHIa, padoTa TOKa,
WHJYKIIUST MarHUTHOTO MOJisA, cuia Ammepa, cuia JlopeHua, UHAYKTUBHOCTD
KATYIIKH, SHEPTUs JEKTPUUYECKOIO WU MATHUTHOTO MOJIEW, MEPUOJ U 4YacTOTa
KojeOaHuii B KosieOaTeTbHOM KOHTYpE, 3apsj M CHJIa TOKa B Ipollecce
TAPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJeOaHuii, (OKyCHOE pPACCTOSHHE U
ONTHYECKAs] CHWJIA JIMH3BI, TIPH ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3NUECKHIA
CMBICII HCTOJb3YEMbIX BEJIMYMH, WX OOO3HAUEHHS M €IUHMIIbI, YKa3bIBATh
dbopMynbl, CBSI3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIWYUHY C JIPYTUMU
BEJINYMHAMU;

ONUCHIBATh HM3YUYCHHbIC KBAHTOBBIC SBJIICHHUS M MPOIECCHI, HCHOJb3Ys
bu3uYeCKre BETUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUsi U UMIMYJIbC (POTOHA, MEPUOJ TOJypacraja, dHEPrus
CBSI3U ATOMHBIX sIJI€P, TPHU OMMCAHUH TPABUIILHO TPAKTOBATH (DU3UUECKUN CMBICI
HCTIOJBb3YEeMbIX BEJIMYMH, UX OO03HAUYCHUS U €AUHUIIbI, YKa3bIBaTh (POPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEIWYMHY C JAPYTUMU BEJIUYHMHAMH,
BBIYUCIISATH 3HAUCHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBATh PUBNYECKUE MTPOLIECCHI U SBJICHHUS, UCTIONB3YS (PU3UUECKHE
3aKOHBI U IPUHIUIIBL: 3aKOH OMa, 3aKOHBI TOCJIEI0BATENBHOTO U TAPAJIEIBHOTO
COEIMHEHUS MPOBOAHUKOB, 3aKOH Jlxoyns—JIeHna, 3aK0H 3JI€KTPOMAarHUTHON
WHJYKIIMK, 3aKOH TMPSMOJUHEHMHOr0 paclpOCTPaHEHHsS CBETa, 3aKOHBI
OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHHS CBETA, YPaBHEHUE DWHINTEHWHA IS
doTorhPexra, 3aKOH COXpPAHEHHS SHEPTHUH, 3aKOH COXPAaHEHUSI UMITYJIbCa, 3aKOH
COXpPAaHEHMS DIJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHHS MacCOBOIO 4YHCIa,
nocrynarel bopa, 3akoH pagMOAKTUBHOTO paclaja, MpU 3TOM pa3auyaTh
CJIIO0BECHYI0 (OPMYJIMPOBKY 3aKOHA, €T0 MAaTEMAaTUUECKOE BHIPAYXKEHUE U YCIIOBUS
(rpanuIbl, 00J1aCTH) TPUMEHUMOCTH;

ONpENENIATh HaNpaBJICHUE BEKTOpAa HWHAYKIMM MArHUTHOTO  IOJS
MPOBOJAHUKA C TOKOM, CHJIbI AMniepa u cuiibl JlopeHia;

CTPOUTH M OIHKCHIBATH M300pAKEHHUE, CO37aBAEMOE IUIOCKHM 3€pKAJIOM,
TOHKOM JINH301;

BBITIOJIHATDh JKCIEPUMEHTHI MO0 HWCCIAEAOBAHUIO (DU3WYECKUX SIBICHUU U
MIPOIIECCOB C MCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUU: MPU ITOM
dbopmynupoBatk MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTAa,
coOUpaTh YCTAaHOBKY W3 MPEAJIOKEHHOr0 00O0pYyIOBaHUS, MPOBOJIUTH OIBIT U
(dbopMyIHpOBaTH BHIBOIBI,

OCYIIECTBJISITh MPSMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYHH,
Py STOM BBIOMPATh ONTUMAJIBHBIA CHOCOO HM3MEPEHUSI W UCIOJIb30BATh
U3BECTHBIE METO/IbI OLICHKH ITOTPELIHOCTEN U3MEPEHU;



HCCJIEOBAaTh 3aBUCHUMOCTH (DU3MYECKUX BEIMYUH C MCIOJb30BAaHHEM
MPSMBIX HM3MEPEHHUI: TPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTU (DU3WUYECKUX BEJIMUYMH B BUJAC TAOJHUIl U
rpaduKoOB, JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHUS;

coOro1aTh paBmiIa 0€301acHOTO TPY/1a TIPH MTPOBEACHUH UCCIICOBAHMN B
paMKax y4eOHOTO JKCIIEPUMEHTa, y4eOHO-HCCIIENOBATEILCKON M TIPOCKTHOU
JEATEIIBHOCTH C UCTIOIb30BAaHUEM U3MEPUTEIIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemiath pacuéTHhIC 3aJadyd C SIBHO 3aJaHHON (PU3MUECKON MOJENbIo,
UCTIONB3ysl (M3MYECKUE 3aKOHBI W TPHWHIINIBI, HA OCHOBE aHAM3a YCJIOBHS
3a/1aui BbIOMpaTh (PU3UUECKYI0 MOJIENb, BBIACIATh (DU3NUYECKUE BEIMYUHBI U
dbopmybl, HEOOXOIUMBIE ISl €€ pelleHUs, TPOBOAUTh PACUETHl U OICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKOMN BEITMUMHBI;

peuath KaueCTBECHHbIC 3a/1auu: BBICTpanBaTh JIOTUYECKHU
HETPOTUBOPEUYUBYIO IETIOYKY PACCYXKIECHUM C OMOPOM HA M3YUYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh ~ NPU  pEHICHWH  y4yeOHBIX  3a/Jad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUM  JUIi  TIOMCKAa, CTPYKTYPHUPOBaHUS,
WHTEpIpETallM ¥ TOPEACTaBlICHUS Y4eOHOW U HAy4YHO-TIOMYJISPHOU
nHpopMaluy, TMOJYYEHHOM W3  pa3IMYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OOBSACHATh TPHUHIUIBI JCUCTBUS MAIMH, MPUOOPOB M TEXHUUECKHUX
YCTPOWCTB, pa3nuyaTh yCJIOBUS WX 0O€30MacHOr0 HWCIOJIb30BAaHUA B
MOBCEIHEBHOM JKH3HM;

MIPUBOIUTH TPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;

HCTIOJIL30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3HKE B TOBCEIHEBHOMN KU3HU
U1t oOecreueHrs 6e30MacHOCTH MpU OOpaIlleHUH C TPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHUS 3JI0POBbS U COOJIIOICHUSI HOPM DKOJIOTUYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

paboTaTth B TPYIIE C BBIOJTHCHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYIIbI, PalMOHAIBLHO pacHpeAcssiTh OO0SI3aHHOCTH H
MJIaHUPOBATh  JCSATEILHOCTh B  HECTAHJAPTHBIX CHUTyallUsAX, aJIeKBaTHO
OIICHWBATh BKJIQJ KaXJOTO U3 YYaCTHUKOB TPyHONbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.
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