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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOTO YpOBHS HAa YPOBHE CpeIHEro oOmero oodpazoBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXEHHH U TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTenbHO# mporpammel, npeacraBieHHbIXx B @T'OC COO, a Takxke ¢ yuéroMm QeaepaibHOR
paboueii mporpaMmbl BOCIIUTaHUS U KOHIEHIMH MpernoaaBaHus ydeOHoro mpenMera «®Dusmnka» B
oOpa3oBaTenbHbIX  opraHm3anusax  Poccuiickoir  @exnepanuu, peaju3ylOUMX  OCHOBHBIE
o0pa3oBaTeibHbIE IPOTPAMMBI.

Copneprkanue mporpamMMsl 1o (pu3uke HampaBiIeHO HA (POPMUPOBAHUE €CTECTBEHHO-HAYYHON
KapTUHBl Mupa oOyudaromuxcs 10—11 kimaccoB mpu oOydeHun ux (pusmke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JESTEILHOCTHOTO Noaxoa. [Iporpamma 1o ¢pusuke cCOOTBETCTBYET TPEOOBAHUSAM
OI'oC COO kK MmIaHUPYEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3yJibTaTaM
00y4YeHHs, @ TAaKXKE YUYUTHIBACT HEOOXOIMMOCTh pEaTH3allMi MEXIPEIMETHBIX CBs3eH (PU3UKH C
€CTECTBEHHO-HAYYHBIMU Y4€OHBIMH IIpeaIMeTamMu. B Hell onpenenstoTcs OCHOBHBIC IENTU U3yYSHHS
(Gu3MKK Ha ypOBHE CpPEAHEro 00IIero oOpa3oBaHMsl, IIAHUPYEMbIE PE3yNbTaThl OCBOCHUS Kypca
(bu3KKH: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIaHUpPYyEMbIE PE3yJbTaThl OCBOEHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIC Pe3yIbTaThI MO rojIaM O0yUeHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay 1Mo rogam o0ydeHwus..

®dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPObI, BHICTyNAsi B KaY€CTBE y4eOHOTO
npeaMeTa B IIKOJEe, BHOCUT CYIIECTBEHHBIN BKIAJ B CHCTEMY 3HAaHUH 00 OKpPYKaloIIeM MHpeE.
HIkonbHBINA Kypc PU3UKK — CHCTEMOOOPa3yIONIUi sl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB,
MOCKONIBKY (PU3UYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB M SIBICHUN, M3Yy4aeMbIX XHMUEH,
Owonoruei, ¢pusmueckoit reorpadueid u actpoHomuei. Vcmonp3oBaHNEe W aKTUBHOE NPUMEHEHHUE
bu3nUecKkux 3HAHMN OmpejaesseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOIMH B cepe
SHEPreTHKHU, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHUS HOBBIX MAaTE€pHalOB C 3aJaHHBIMU
cBoiicTBaMH U Ipyrux. M3ydyeHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-
HAayYyHOW KapTUHBI MHpa oOydaroluxcs, B (OPMUPOBAHHWE YMEHUU MPUMEHSTh HAYYHBI METO]
MO3HAHUS NP BBIOJHEHUN UMU y4eOHBIX MCCIEIOBAHUH.

B ocHoBy kypca ¢u3uMKu A7 ypOBHSA CPEIHETO OOIIEro 0O0pa3oBaHUs TMOJIOKEH P HICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoesn yerocmunocmu. B COOTBETCTBUM € HEMl KypcC SBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuai M3 BCeX pa3fesioB (U3UKH, BKIKOYAET KaK BOIPOCHl KJIACCMUYECKOH, TaK U
COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ He Marepuan Kypca (pu3nku o0beTUHEH BOKPYT
¢uznueckux teopuil. Benymmum B Kypce siBisieTcst GopMUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanuzanus mnpeanojiaraeT MCIONIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GpU3nUecKod HayKH, OCMBICICHUE CBSI3U Pa3BUTUS (QU3HUKH C Pa3BUTHEM OOIIECTBa, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoesn npuxnaouoi nanpasnennocmu. Kypce QU3UMKU MpeanojaraeT 3HakKOMCTBO C HIMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osKxonoeusayuu peanusyercss TOCPEACTBOM BBEICHHMS DIIEMEHTOB  COJEpKaHMUS,
MOCBSIIEHHBIX JKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHBI C Pa3BUTHEM
TEXHUKUA U TEXHOJIOTHH, a Takke 00CYKAECHHUs MPOoOJieM PalMOHAIBHOTO MPUPOAONOIL30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3J€MEHTaMM Kypca (HU3UKM Ha YpPOBHE CpEAHEro oO0IIero oOpazoBaHMS
ABIAIOTCA  (Qu3ndeckue Teopuu (popmupoBaHHE TMPEACTABIEHUNH O CTPYKTYpe MOCTPOEHUs
¢usmueckoil Teopuu, poau (YHIAMEHTAIBHBIX 3aKOHOB M IPHHLUUIOB B COBPEMEHHBIX



IPEJCTaBICHUSIX O IPHUPOJAE, T'paHUIAX NPUMEHMMOCTH TEOpUM, NJIsl ONUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CuCTeMHO-IEATETbHOCTHBIN MOAXO0M B Kypce (PM3MKH pean3yeTcss Mpexae BCEro 3a Cuér
OpraHM3ali SKCIEPUMEHTAIBHON AesITeNbHOCTH oOydaromuxcs. Jlins 6a3oBoro ypoBHsS Kypca
(GU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
JabopaTOpHBIX PabOT, KOTOpbIE B MporpamMme Mo (QuU3MKe OOBEIUHEHBI B OONIUN CITHMCOK
YUYECHHUECKUX TPaKTHUECKUX palboT. BrlieneHune B ykazaHHOM MepedHe Ja0opaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJSL M OLICHKH, OCYIIECTBISETCS y4YacTHHUKaMU 00pa3oBaTEIbHOTO
nporecca UCXos M3 0COOCHHOCTEW IUIAHMPOBAHMS M OCHAIIEeHUs kabunera ¢usuku. [Ipu sTom
o0OecrieunBaeTcs OBJIAJICHUE OOYYAIOIIMMHUCA YMEHHUSMU HPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHHUS 3aBHCUMOCTEH (DU3MYECKUX BEIUYMH W TIOCTAHOBKY OIIBITOB TI0 TPOBEpKE
MPEIOKEHHBIX TUIIOTE3.
Bonbiioe BHUMaHue yienseTcsl peleHUI0 pacu€éTHRIX U KaueCTBEHHBIX 3a1ad. [lpu atom ans
pacu€THBIX 3aJa4 MPUOPUTETOM SIBISIOTCA 3a/add C SIBHO 3a/laHHOM (PU3MYECKOW MOJENBIO,
MO3BOJIAIOIINE TPUMEHSTh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfesa Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3fenoB. [lJig KauecTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJaHusl Ha OOBSICHEHUE MPOTEKaHUs (PU3UUECKUX SBICHUHA U MPOIECCOB B OKPYXKAIOIIEH >KU3HH,
TpeOyrorire BpIOOpa pu3ndeckoid MOIEH ISl CUTyalliH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusimu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY 00€CIIeYEHUI0
yuebOHoro mpoiiecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha ypOBHE CpeaHEro ooiiero odpazoBaHus
JOJDKEH W3ydaTbCsl B YCJOBHSAX NPEAMETHOro KaOuHeTa (U3UKM WIM B YCIOBHUSX
WHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB ECTECTBEHHO-HAyyHOro nukia. B kabunere ¢Qusuku
JOJDKHO OBITH HeoOXonuMmoe JabopaTopHOe OOOpYAOBaHHWE Ui BBINIOJTHEHUS YKAa3aHHBIX B
nporpaMmme o (Gu3NKe yYeHHYEeCKUX MPaKTHUECKUX padoT U IEMOHCTPAIMOHHOE 000PYyIOBaHUE.
JleMoHCTpaniioHHOE  00opynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C  MPUHIIMIIOM
MUHUMAJIBHON JOCTATOYHOCTH U OOECHedMBaeT IMOCTAHOBKY MEPEYUCICHHBIX B IMPOTpamMMme I0
(¢u3MKe KIIOUEBbIX JAEMOHCTpAalUi [ MCCIEA0BAaHUS M3YyYaeMBbIX SBJIEHUW U IPOLECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGopaTtopHoe 000pyIOBaHUE U YYCHUYECKHX MPAKTHYECKUX paboT GopMupyercs B BHIE
TEMaTHYEeCKHX KOMIUJIGKTOB M o0ecrmeunBaeTcsi B pacu€Te OJHOTr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. Temarnueckue KOMILIEKThI J1a0OpaTOPHOrO OOOPYAOBAHUS JOJKHBI  OBITH
MOCTPOEHBl Ha KOMIUIEKCHOM HCIOJIBb30BAHWU AHAJOTOBBIX W IM(POBBIX HPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBHIX JIAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4Y€HUs GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
e (QopmupoBaHuE UHTEpECA U CTPEMIICHUS 00YYaIOIUXCS K HAYYHOMY M3YUEHUIO IPUPO/IbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® Dpa3BUTHE MPEIACTABICHMA O HAydHOM MeToJile¢ TO3HaHUS U  (OPMHPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

e (QopmHupoBaHME HAy4YHOTO MHMPOBO33PEHUS KaK pe3yjibTaTa U3y4YE€HHS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHHH OOBACHATH SBICHUS C MCIOJIb30BaHUEM (U3UYECKUX 3HAHUHA U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE NPEACTABICHUN O POJM (UMKU JUISL Pa3BUTHUSA JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.
Joctumxenne STux Lened oOecrednBaeTcsl pelIeHHeM CIEOYIOIUX 33Jad B Ipolecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:
e npuoOpeTeHrne CUCTEMBbl 3HaHMM 00 OOmMX (U3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpUSX, BKIIOYAs MEXAHUKY, MOJIEKYJSIpPHYIO (DU3UKY, 3JEKTPOAMHAMHKY, KBAaHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHUE YMEHUN NPUMEHSTHh TEOPETUUECKHE 3HAHUS Il O0BACHEHUS PUBNYECKUX
SBJIEHUH B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHU B IOBCETHEBHOM JKU3HU;

® OCBOEHHE CIIOCOOOB pelIeHHsI Pa3IMYHBIX 337124 C SIBHO 3a/JaHHON (PU3NYECKON MOJIEIBIO,
3aJa4, MOJJpa3yMeBaOIIUX CAMOCTOATENbHOE CO3/jaHne (PU3NUECKON MOJENH, aJeKBaTHOM
YCIIOBUSIM 3aJ1auu;



e TMOHUMaHUE (PU3NYECKUX OCHOB W TPHUHIIUIIOB JCUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJOTHYECKHX TPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

® OBJAJICHHE METOJaMH CaMOCTOATEIHHOTO IUJIAHUPOBAHUS M MPOBENEHUS (UINYECKUX
OKCIIEPUMEHTOB, aHAIM3a U WHTEpPIpETalui WH()OPMAIIUU, ONPEACTICHUs TOCTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;

® CO3/aHME YCIOBUM Il Pa3BUTHUS YMEHUW MNPOEKTHO-KUCCIIEIOBATEIBCKOW, TBOPUYECKOMN
JESTCIILHOCTH.

Ha wu3ydenune ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro oO0Iero ooOpa3oBaHUs
otBoauTcs 136 waco: B 10 kiacce — 68 gacoB (2 vaca B Henento), B 11 kimacce — 68 yacoB (2 yaca B
HEJIEIIO0).

[Tpennaraemerii B mporpaMme 1o (U3HKE MepedeHb JIA0OPATOPHBIX U MPAKTUYECKUX padoT
ABIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JENaeT BbIOOp MPOBEACHUS J1AOOPATOPHBIX pabOT U OIBITOB
¢ Y4ETOM UHAMBUAYAIBHBIX OCOOCHHOCTEH 00yJaroXCsl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupozae. Hayunsle MeTonsl IO3HAaHMS OKpyxkaromero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NUECKUX SBICHUNH W mpoueccoB. Hayunele rumotessl. DPusmueckue
3aKOHBI ¥ TeopuH. [ paHUIIbI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Poimp u mecto ¢usuku B (popMuUpOBaHMHM COBPEMEHHOH HayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHbBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe nBukeHHe. OTHOCUTEIBHOCTh MEXAHMUECKOro ABUKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIIMH HAa OCH CHUCTEeMbl KoopAuHAT. CIOXKEeHHE TepeMElIeHUN H
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKeHHE. ['padmku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHONM TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonunelinoe nBuxeHue. JIBuxeHne MaTepuaibHOM TOUKH IO OKPY>KHOCTH C OCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JMHEHHAsE CKOpOCTh. [lepron n yactora obOpaiieHus.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

TexHuuecKkrue yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIIUAOMETD, IBUKEHHUE CHAPSAJIOB,
LEMHbIE U peMEHHbIE NIEPEIAYU.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[IpeoOpazoBanue IBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGmronenue nukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaJACHHUS.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydenne HepaBHOMEPHOTO JBHKEHUS C LIEIbIO OMPEACIICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHHUS MEXAY NYTAMH, MPOUAECHHBIMU TEJIOM 3a IOCJIEN0BATEIbHbIE
paBHBIE TPOMEKYTKHA BPEMEHHU MPU PABHOYCKOPEHHOM JBHKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU
HYJIIO.

N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OpPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

IIpuauun otHocutenbHOCTH ['anmunes. Ilepseiit 3akoH HeroToHa. MHepuuanbHble CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepmo3unmu cui. Btopoit 3axkon HeroToHa i
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoibkeHus, kadenusi). Cuna tpenusi. Cyxoe tpenue. Cuna
TPEHUSI CKOJBXKEHHUS W cuia TpeHus mokos. Kosddunment tpenus. Cuna CONpOTHUBICHUS TIPU
JBUKEHUU TeJa B )KUIKOCTH WJIU rase.

[ToctynarensHoOe 1 BpaliaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.



MOMEHT CUJIbl OTHOCUTEIBHO OCU BpallieHus. [lneyo cunbl. Y cimoBus paBHOBECUS TBEPIOIO
Tena.

TexHu4yecKkue yCTPOHMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: TMOIIIMITHUKY, JBUXKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnoxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeQOpMaIium.

HeBecomocTs. Bec Tena npu yCKOpeHHOM MOIBbEME U TTAJCHUH.

CpaBHeHME CHII TPEHUS TTOKOS, KaUE€HUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buasl paBHOBeCHS .

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3yuenune aBuxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE W PE3UHOBOM
obpasrie, oT ux nedopmaruu.

Uccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TeJAa, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaAHEHUA 8 MEXAHUKE

NmMmynsc mMaTepralibHOW TOYKHU (Tesia), CUCTEMbI MaTepUANbHBIX TO4YeK. VMITynbC cuiibl U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs UMITyJIbca. PeakTUBHOE ABUKEHUE.

PabGora cuibl. MOITHOCTD CHITHL.

Kunetndeckass 3HEpruss MaTepHaJIbHOW TOYKH. Teopema 00 H3MEHEHUH KHHETHYECKOU
SHEPTUH.

[TorenuuanbHas >Heprus. [loTeHIManbHas SHEprus ynpyro AeQOpMUPOBAHHOU MPY>KUHBI.
[ToTennmanpHas YHEPTUs Tea BOJIM3U MTOBEPXHOCTH 3EMIIH.

[ToTeHuanpHbie W HENMOTCHIHAIbHBIC CHIIBL. CBS3b PaOOThI HEMOTEHIMAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHE: BOJOMET, KONEp, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE JIBMKEHUE.

[Tepexo mOTEHIIMATBHON YHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

W3ydyeHne aOCONMIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUITBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEPTUU Tella Ha MpuMepe
pacTsDKEHUS PE3MHOBOTO JKIyTa.

Paspnen 3. MoaekyasipHast pu3uKka 1 TepMOAUHAMHMKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIAPHO-KUHETUUECKOW TEOPHUH M MX OMBITHOE OOOCHOBAHWE.
BpoynoBckoe asmxkenue. [Auddy3us. Xapaktep IBIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHUs Ta30B, XUAKOCTEH U TBEPIBIX TENl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
TUX Mojeneil. Macca u pasmepsl monekyi. Konmnuectso BemectBa. [locTtostHHas ABoraapo.

TemnmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogens wuaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKONH TEOpHUH
UJeaTbHOTO Ta3a. AOCOTIOTHAS TEMIIepaTypa Kak Mepa CpeaHell KHHETHYECKOM YHEPTHH TETUIOBOTO
IBWxkeHus yactun raza. lllkama temnepatyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3ompormeccsl B HACAIBHOM Tra3e C IMOCTOSTHHBIM
KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBlIeHHE H30IMPOIECCOB: H30TepMa, H30X0pa,
n3o0apa.



TexHUUecKue yCTpOHCTBA U MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JHCKPETHOE CTPOCHHME BeEIIeCTBa, ¢ororpaguu  MOJEKyI
OPraHUYEeCKUX COCTUHECHUH.

OmnbiTel 10 AU(PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OneIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Monens, WIUTIOCTpUPYIOLIAs NPUPOLY JaBJIEHUS ra3a Ha CTEHKH cOocyza.

OnpIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Onpeznenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEpEeHUN 00bEMa KOMHATHI,
JIaBJICHUSI U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanne 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMonuHaMuueckass cuctema. BHYTpeHHsAS dSHeprus TEpPMOAMHAMHUYECKOM CHCTEMBI U
crocoObl €€ m3MeHeHusi. KonmndecTBo TemsioTel U paboTta. BHyTpeHHSS SHEprus 0JHOATOMHOTO
UJCAIBHOrO raza. Buapl Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKLUSA, U3IyYCHHUE. Y IebHas
TEII0EMKOCTh BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

[Tousitue 06 anmabatHOM npouecce. [lepBbiii 3akoH TepMoauHaMuKu. [IpuMeHeHne nepBoro
3aKOHA TEPMOJMHAMUKU K u3onpoieccaM. ['papuyeckas uuTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh MpoLeccoB B IPUPOJE.

TemoBele MamnHbl. [IpuHIMNBL qeiicTBUS TenaoBbIX MamMH. [IpeoOpa3zoBaHus SHEpruu B
TeruoBbIX MamuHax. Koagdunuent nonesnoro neiicrsus temnooit mammubl. [ukn KapHo u ero
KO3 PHUIHEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIEMBI TETIOIHEPTETUKH.

TexHUuecKue yCcTpoicTBa U MPAKTUYECKOE IIPUMEHEHHUE: IBUraTellb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH SHEPTHH TeJla IPU COBEPIICHUH PabOThI: BBUIET MPOOKU U3 OYTHUIKH
IOJ JIeHCTBMEM C)KaTOro BO3/yXa, HarpeBaHue H(upa B JATYHHOH TpyOke MyTéM TpeHUs
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH sHEpruM (TeMIlepaTypsl) Tela Ipu Terionepeaaye.

OnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pazogvie nepexoovi

[TapoobpazoBanue n koHaeHcanus. Mcnapenue u kuneHue. AGCOMIOTHAsE U OTHOCUTENbHAs
BJIQXKHOCTh BO3Ayxa. HaceleHHBIH mnap. YaenpHas TeIuioTa MnapooOpa3oBaHus. 3aBHCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

TBépnoe teno. Kpucramnmyeckue u amopgHble Teiaa. AHU30TPOIUS CBOMCTB KPUCTAJIJIOB.
Kunnkne kpucramnel. CoBpemeHHble Martepuainsl. [lnaBneHune u Kpucrammsanus. Y aelbHas
TeruioTa miasineHus. Cyonumanus.

YpaBHeHHUE TEIIOBOro OaaHca.

TexHuuyeckue yCTpOHCTBA M TPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOIMH MOJIYYEHHs] COBPEMEHHBIX MAaTEPUAIOB, B TOM YHMCIIE HAHOMATEPHAJIOB,
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoHM>KEHHOM JIaBJICHHH.

CnocoObI U3MEpEeHUs BIAKHOCTH.

Habmronenne HarpeBaHus M IUIaBJICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanys KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepeHne OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.



Pa3znea 4. duekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

DJeKTpu3anus Tejl. DJIESKTPUIECKUM 3apsa. [[Ba Buma snekTpudeckux 3apsaaoB. [[poBoaHuKH,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOIO 3apsa.

B3aumoneiictBue 3apsaoB. 3akoH Kynona. ToueuHbli 31eKTpUUeCKUid 3apsi. DIESKTPUIECKOE
nosie. Hanmpsk€HHOCTB 371€KTpUdecKoro mnoiid. IIpuHiun cynepnosuuuy 3JIEKTPUYECKUX ITOJIEH.
JIuHuM HanpsSKEHHOCTH SJIEKTPUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro noss. [lorenuman. Paznocts norennuanos. IIpoBoaHuku
Y JUDJIEKTPUKU B AJIEKTPOCTATUYECKOM TTouie. JluanekTpruueckass IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHneHncarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JDHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue YCTpONCTBA M IPAKTUUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
JNIEKTpOCTaTUYECKas 3allUTa, 3a3eMJICHHE DJIEKTPONpHOOpOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmnapar, CTpyMHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHIUIL JEHCTBUS DJIEKTPOMETPA.

B3auMozeiicTBue Ha3IeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TTOJIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JM3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOLIAAU IJIACTHH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHNULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATOopa.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

ONEKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBAaHUS 3JIEKTPUYECKOTO TOKa. VICTOUHMKHM TOKAa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LenH.

DNEKTPUYECKOE CONPOTHUBIICHUE. Y IEIBHOE CONPOTUBIICHME BemecTBa. IlocienosarensHoe,
napajuleJIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOmHOCTb 31EKTPUYECKOTO TOKA.

DONEeKTPOABMKYIIasl CUJla U BHYTPEHHEE CONPOTUBIEHHE MCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) AnekTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

ONeKTpOHHAsk MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS METAJIOB OT
teMriepaTypbl. CBepXIIpOBOIUMOCTb.

DneKTpuuecKkuil TOK B BakyyMe. CBOIMCTBA 3JI€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAsI IPOBOJAUMOCTH MOTYNPOBOIHUKOB. CBOICTBA
p—n-niepexona. IlomynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTPUYECKUII TOK B pacTBOpaX W paciilaBax »3JIEKTPOJIUTOB. IEKTPOIUTHYECKAs
JIUCccoanus. JIEKTPOIU3.

DneKkTpuueckuil Tok B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBIN pa3psa. MonHus.
ITna3zma.

TexHu4eckue ycTpoMcTBa M MPAKTHUECKOE MPUMEHEHHUE: aMIIepMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKUA TOKA, OJIJIEKTPOHArpeBaTejbHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  COMPOTHBIICHUS, BaKyyMHBIM  OUOJA,  TEPMUCTOPBI U  (POTOpPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TMOJT, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh COINPOTHUBIICHUS LMUJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, [JIOIIAIU
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMelaHHOE COEIMHEHUE POBOIHUKOB.



[Tpsimoe m3MepeHHE AIIEKTPOABIKYLIEH cuibl. KOopoTkoe 3aMblkaHuE TrajlbBaHUYECKOIO
JJIEMEHTA U OLEHKA BHYTPEHHET O CONTPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3IIEKTPOIUTOB.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AyXa.

OnHOCTOPOHHSSA IPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepenue 2JeKTpOABUKYIIEN CUIIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO COIPOTUBIICHHUS.

HaGnronenue anexrpoinusa.

Me:xnpeameTrHblie CBA3H

N3yuenune kypca ¢usuku Oa3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
COJIepKATEIbHBIX MEXKIIPEJAMETHBIX CBSI3€H ¢ KypcaMi MaTeMaTHKH, OMOJIOTUH, XUMHUH, reorpaduu
Y TEXHOJIOTHH.

Meoicnpeomemnuvle nowsmus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAy4yHOIO IIO3HAHUS:
SBJICHME, HAaydHbIH (akT, TUIOTe3a, (QU3MUECKas BEJIMYMHA, 3aKOH, Teopus, HaOIroAeHue,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHHMe CUCTEMbl ypaBHEHMH, JHHEWHHas (yHKuMs, napaboia, runepooia,
UX TpaQuKd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBl M HX IMPOEKLUUU HA OCHU KOOpAMHAT,
CJI0’)KEHHE BEKTOPOB.

buonoeusn: Mexanudeckoe IBM)KEHHE B >KHMBOHM mpupone, auddysus, ocMoc, TemioooMeH
JKUBBIX OPIaHM3MOB (BHUBI TEIUIONEpENayH, TEIUIOBOE PABHOBECUE), IJIEKTPUUECKUE SIBICHUS B
’KUBOU TIPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, )KMIKOCTEH U ra3oB, IEKTPUUYECKUE CBOMCTBA
METaJUIOB, MIEKTPOJUTUYECKAS TUCCOLMALNS, TAIbBAHUKA.

T'eoepaghus: BnaxxHOCTh BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHUE IBW)KEHUH C HCHOJIB30BAHWEM MEXAaHHM3MOB, yUYET TPEHHUS B
TEXHUKE, IOALUIMITHUKY, HCIOJIb30BAHWE 3aKOHA COXPAHEHUs MMIlyJbca B TEXHHUKE (pakera,
BOJIOMET U ApPYyTHE), ABUTaTEIb BHYTPEHHETO CrOpaHUsl, MapoBasi TypOrUHa, ObITOBOM XOJIOAWIBHUK,
KOHJIULIUOHED, TEXHOJIOTUH TOJyYEHUs] COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCJI€ HAHOMATEPUAJIOB,
U HAHOTEXHOJIOTMH, DJEKTPOCTaTHYeCKasl 3alluTa, 3a3eMJICHHE 3JIEKTpOnpuOOpoB, KCEPOKC,
CTpYWHBIM TpPHUHTEP, AJIEKTpOHArpeBaTelbHble MNPUOOPHI, 3IEKTPOOCBETUTENIbHBIE MPUOOPHI,
rajabBaHUKa.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

ITocrosiHHBIE MarHUTHL. B3anMo1€iCTBHE MTOCTOSSHHBIX MAarHuTOB. MaruutHoe none. Bexkrop
MarHuTHOM MHAYKIMH. [[pyuHIMN cynepno3uuu MarHUTHBIX mosiei. JIMHuM MarHuTHOM MHIYKIIMH.
KapTuna nuHMil MAarHUTHOM MHIYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnutHoe mojie TMPOBOJHMKA € TOKOM. KapTMHa JIHMHMA WHIYKUMA MAarHUTHOTO TOJIA
JUTMHHOTO TIPSIMOTO MPOBOJIHHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKHA ¢ TOKOM. OTBIT
Opcrena. BzanmoelicTBie NpOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuua JlopeHniia, e€ Monyib U HampaBlieHHE. J[BHKeHHE 3apsKEHHOM YacTHUIIbI B OTHOPOJIHOM
MarHuTHOM moJie. Pabora cumsr JlopeHniia.

SlBneHne BNEKTpOMarHUTHOM HWHAYKUOWMU. [lOTOK BEKTOpa MAarHUTHOM  MHAYKIIMH.
DIEeKTPOABMIKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTPOMAarHuTHOU nHyKinu dapajes.

BuxpeBoe nsnekTpuueckoe moje. IJIEKTPOJABIKYIIAs Cujla HMHAYKIUUM B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TOJI KaTYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MAarHUThI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIHOHHAs [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JInHMM MHOYKIMY MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBlieHME ANEKTPOMAarHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILIEH CHJIBI MHAYKLIHMH OT CKOPOCTH W3MEHEHHUS MArHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazHumHsle Ko1e0anus

KonebGarenbnas cuctema. CBOOOJHBIE MeXaHWYECKHME KojeOaHus. [ apMoHWYECKHe
konebanus. Ilepwon, wactora, ammumtyga u  ¢asza konebanuii. [lpyXMHHBIH MasTHUK.
MarteMaTHyecKnii MasTHUK. YpaBHEHUE FapMOHHMUYECKHX KoyieOaHui. [IpeBparieHne sHepruu mpu
FapMOHHMYECKHUX KOJICOAHUSX.

Konebarenbubiit  koHTYp. CBOOOAHBIE JNEKTPOMArHUTHBIE KoOJieOaHHS B HA€aIbHOM
KoeOaTeIbHOM  KOHType. AHAIOTHS MEXKIy MEXaHWYeCKHMH U 3JICKTPOMArHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3aKOH COXpaHEHHUs SHEPrUU B HJCAIBHOM KojebaTeabHOM
KOHTYpE.

[IpencraBienne o 3aTyXawluX KoieOaHUSX. BBIHYXIEHHbIE MEXaHMUYECKHE KOJeOaHMs.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennbiii Tok. CHHyCOMAAQIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIBI TOKA M HATPSKCHMUSL.

Tpanchopmarop. IIpousBojacTBo, mepemaya W TOTpeOICHHE DSIEKTPUUECKON JHEPIHH.
DKOJIOTHYECKHE PUCKH TPU TPOU3BOJACTBE IJEKTpodHepruu. KynpTypa ucmosib3oBaHUs
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHu4ecknue ycTpoucTBa U MPAKTUYECKOE TPUMEHEHME: IIEKTPUIECKUNA 3BOHOK, T€HEPaTOp
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoieOaTeNbHON CHUCTEMBI (MPYKUHHBIM WM MaTeMaTHYeCKUN
MasITHHK).

Habmronenue 3aryxaronux KoaebaHuu.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmwiorpaMmbl  (3aBUCUMOCTH  CHUJIBI  TOKa M HampsDKEHUS OT  BpPEMEHH)  JUId
AIIEKTPOMArHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mociaeaoBaTeNbHOM COEIMHEHUHM PE3UCTOpa, KATYIIKM WHIYKTUBHOCTU U
KOHJICHCATOpA.

Mogenb TUHUU 3JEKTPONepeIauHn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIBIX KOJMEOaHW rpy3a Ha HUTU OT JJIUHBI HUTU U
Macchbl rpysa.



HccnenoBanne mepeMEeHHOr0 TOKa B IENM U3 MOCIEAOBATEIbHO  COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMAazHUMHbIE 60IHbL

MexaHndeckue BOJIHBI, yCJIOBUA pacnpoctpaHenus. [lepuoa. CkopocTh pacnpoCTpaHEHUS U
JUTMHA BOJIHEL. [lomepednsie u mpoaoabHbIe BOJMHBL MHTEphepeHnns u qudpakius MEXaHUuIeCKIX
BOJIH.

3Byk. CxopocTth 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCIIOBUS H3JIy4€HHUs HJIEKTPOMATHUTHBIX BOJH. B3anmnHas
opueHranus BekTopoB E, B, V B snexrpomaruutHoi BojiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpa)keHHe,  MpeJIOMIICHHe,  moisApu3auus,  Audpakaus,  uHTepdepenuus.  CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[kana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paIuOCBA3H U TEJIEBUACHMS. Paaronokanus.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOLIEH CPEbl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: MY3bIKJIbHbIE WHCTPYMEHTBHI,
YJIbTPa3ByKOBass JUAarHOCTHUKAa B TEXHUKE M MEIHULMHE, pajap, pPaJuoONpUEMHUK, TEIEBU30DP,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumonenne otpaxkeHus U IPEIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmroienue cBsizu rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON U YaCTOTON KOJIeOaHHiA.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, NPEIOMIICHUE, MOJISIpU3alus,
nudpakiys, HHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckasa onrtuka. IIpsmonuHeliHOe pacnpocTpaHEHUE CBETa B OJHOPOJHOM Cpele.
JIyud cBera. ToOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpaxkeHHs cBera. llocTpoeHue wu300pakeHUH B IIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI MpeTOMIICHHS CBeTa. AOCONMIOTHBIN MOKa3aTeNb MPEIOMICHHUS.
ITonHoe BHyTpeHHEE oTpaxeHue. IIpenenpHblil yroi MoaHoro BHyTPEHHETO OTPaKeHMUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6emoro cera. L[ser.

Cobupatoiue 1 paccenBaroye JuH3bl. ToHkas muH3a. POKYCHOE pacCTOSHUE U ONTUYECKast
cuna ToHKOM nuH3bL [locTpoeHne wu300pakeHHl B COOMpAIONIMX W PACCEHMBAIOIIMX JIMH3AX.
dopMyna TOHKOM JIMH3BL. Y BETUYECHHE, 1aBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

Bonnosas ontuka. Mutepdepenius ceeta. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUST HAOIIOICHUS
MaKCHMYMOB U MHUHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHKOB.

Hudpaxmus cera. [udpakironHas pemérka. Y cnoBre HaOMOIEHUS TIaBHBIX MaKCUMYMOB
MIpH TIAJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha JU(DPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuuyeckue yCTpOHCTBa M TPAaKTUYECKOE TPUMEHEHHe: O4YKH, Jiymna, (oToamnmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHASI ONMTHUKA, AU(paKIMOHHAS PeméTKa,
MOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeiHOEe pacnpocTpaHeHue, OTpaKeHHe U IpesiomyieHne cBeTta. OnTtuueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpaxkeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBONCTB N300paKeHUI B TUH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.

Hab6nronenue nudpakuuu cBera.



HaGmronenue aucnepcun cBera.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmioienue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepenne noka3aresns IpeioMICHUs CTEKIA.
HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnnBI NIPUMEHMMOCTH KJIACCUYECKOM MexaHukd. llocrymarsl crnenuanbHOM TEOpHUH
OTHOCUTEIIBHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOpPOCTHM CB€Ta B  BaKyyme, [PUHIUI
OTHOCHUTEIBHOCTU DUHINTCIHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTUIbI. DHEPrUs MOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna [Inanka cBs3u SHEPruM POTOHA C €ro YACTOTON. DHEPrusi U UMITYIbC
doToHa.

OtkpriTue u uccneaoanue Gorodddexra. Onbitel A. I'. Cronerosa. 3akonsl potodrddexra.
VYpaBuenue DitHmreliHa i porodddexra. «KpacHas rpanuna» Gortorddexra.

JlaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHU4YecKkue YCTpPOHCTBA M TMpaKTUYECKOe MpHUMEeHeHue: (OoTodeMeHT, (OTOAATUUK,
COJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesnuto o -uactui. [lnaneraphas
Mozenb atoma. [loctynatsl bopa. M3nyuenue u normnomieHue (HOTOHOB IMPH NEPEXO0Je aroma C
OJIHOTO YPOBHsI HEPruu Ha Ipyroi. Buasl cnektpoB. ClIeKTp ypOBHEW SHEPIUU aTOMa BOJOPOAA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KopnycKyispHO-BOJIHOBOM Ayanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHudyeckne yCTpPOMCTBA M IPAKTUYECKOE TNPUMEHEHHWE: CIEKTPaJbHBIA  aHAIWU3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHeuaThIX CHEKTPOB U3ITyYeHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTHI, JI0KA3bIBAIOUINE CIOXHOCTh CTPOEHUs siapa. OTKpbITHE PaOaKTUBHOCTH.
OmnbiTel Pezepdopna mo ompeseneHuIo cOCTaBa pajAMOakTHBHOrO u3iaydeHusi. CBoiictBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKUBbIE OPTaHU3MBI.

OTkpbITHE NTPOTOHA U HeiTpoHa. Hykimonnas monens siipa ['eitzenOepra—MBanenko. 3apsiy
anpa. MaccoBoe uucino sipa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBI M TMO3UTPOHHBIM Oera-pacman. ['amma-nusnmydenue. 3aKOH
paZoaKkTUBHOIO pacmaja.



DOHeprus cBSA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledexT macchl sapa.

Anepubie peakunu. JleneHue u CUHTE3 AEep.

SAnepubiii  peakrop. Tepmosimepusiit  cunTe3. [IpobimemMbl M MEPCHEKTUBBI  SACPHOM
JHEPreTUKU. DKOJIOTMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE [TO3UTPOHA.

Metonbl HaOMIOEHNUS U PETUCTPALIMH YIEMEHTAPHBIX YACTHLI.

OyHiaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hru3nyeckoit KapTHHBI MHpa.

TexHHUYecKne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IO3MMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Ortansl pa3BUTHA acCTpOHOMHUH. [IpHuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAYECHUE ACTPOHOMMUH.

Bup 38é3qH0r0 HebOa. Co3Be3nus, sipkue 3BE3/bI, IJIAHETHI, UX BUANMOE JBIKEHUE.

Conneunas cucrema.

Connue. ConneuHas akTUBHOCTb. MicTounuk sHepruu ConHua v 3BE3/1. 3BE3/1bl, UX OCHOBHbBIE
XapaKkTepuCTUKU. JlnarpamMma «CIEKTpajbHBIA KJIacC — CBETUMOCTB». 3BE3IBl TJIAaBHOU
[IOCJIEZI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETMMOCTb» I 3BE3A  IJIaBHOU
NocJeoBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE€34. COBpPEMEHHBIE  IIPEACTABICHUS O
IPOUCXO0XKACHNUHU U 3Botolu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [Iyte — Hama ["anaktuka. [lonoxenue u nuxenne Connna B [Manmaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmupenune Bcenennoil. 3axkon Xa60ma. Pa3z0eranue ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M € UCIOJIB30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN IS
OTIpeNIeIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro noiymapus 1 sipkue 3BE3/IbI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢pu3uKN 1 aCTPOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOTMUECKON, COLMAIbHON M 3THYECKOM
cdepax IesTeIbHOCTH YEJI0BEKa, poJib M1 MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHON Hay4HOM
KapTHHE MHpa, poyib (uU3MYecKod Teopur B (POPMUPOBAHMM MPEACTaBICHUN O (u3ndecKoi
KapTUHE MUpPA, MECTO (PU3MUECKON KapTHUHBI MHpa B OOIIEM psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IIPUPOJE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku O6a3oBoro ypoBHs B 11 Kilacce oOcCyIIeCTBIsSETCS € Y4ETOM
CoJIepKaTeNIbHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMy MaTeMaTuKH, OMOJIOrHH, XUMUH, reorpadun
U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C M3YyYEHHUEM METOJOB HAyYHOTO TO3HAHMS:
SBJICHME, HAay4yHBIH (aKkT, TUIMOTe3a, (QHU3MUECKas BETUYMHA, 3aKOH, TEOpHs, HaOII0/IeHHe,
SKCIIEPUMEHT, MOJAEIIUPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMBbl YpaBHEHHH, TPUTOHOMETpUYECKHE (DYHKIUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbI U HX
NPOCKIIMM HAa OCH KOOPJIWHAT, CJI0KEHHE BEKTOPOB, MPOM3BOJHBIC HJIEMEHTApHBIX (YHKIIHH,
MpU3HAKU TI0J100MS TPEYTOJIbHUKOB, ONPEIeICHNE TUIOIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snekTpudeckue sIBICHUS B )KUBOW MpUpOJe, KosebaTeabHble JBIKEHUS B JKUBOM
IIPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM IIPUPOJE, NEHCTBHE paAUalliy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHME AaTOMOB UM MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.



l'eoepaghus: MarHuTHBIE TONIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX Py, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, MPECKa3aHNe 3eMIIETPSCEHUH.

Texnonocus: JTMHUM HIEKTpOIepeaayd, T'€HEepaTop MEPEMEHHOTO TOKa, AJIEKTPOJIBUTaTEb,
WHIYKIIMOHHAs TIe4b, paaap, paauonpuéMHHUK, TeleBu30p, aHTeHHa, TenedoH, CBY-meus,
MPOSKIIMOHHBIN anmapart, BOJOKOHHAsI OTITHKA, COJTHEYHAsI OaTapes.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TNTPOTPAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuyebHOro mnpeamera «®Pu3nkKa» Ha ypOBHE cpeAHero oOmero oobpazoBaHUs
(6a30BBII YPOBEHB) TOKHO OOECTIEUUTD JOCTHKEHUE CIESIYIOIUX JIUYHOCTHBIX, METAlpeAMETHBIX
U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE pe3yNabTaThl OCBOCHHUS ydeOHOro mnpeamera «DPu3nKa» TOJDKHBI OTpPakaTh
TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIMXCsl PYKOBOACTBOBAaThbCA C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3HULKEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIM, TO3UTUBHBIX BHYTPEHHHUX YOCSKICHUH,
COOTBETCTBYIOLMX TPAJUILIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, PACIIUPEHHUE KUZHEHHOTO
OIbITA U OIBITA JESATENIBHOCTH B MPOLIECCE PEATTM3ALNN OCHOBHBIX HAIPaBJIEHUN BOCIHUTATEIbHON
NeSITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  TPAKIAAHCKONH  MO3UIMM  OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'O 4JIeHa POCCUICKOIr0 O0IIECTBa;

IOPUHATHE TPAJULHOHHBIX OOILIEUEIOBEUYECKUX TI'yMAaHUCTHUYECKMX U JIEMOKPAaTHUECKUX
IICHHOCTEIA;

TFOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTb B HHTEpPECAax TIpa)kKJAaHCKOro OOLIecTBa,
y4acTBOBAaTh B CAaMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3ally;

yMEHHUE B3aUMOJEHCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBHHM € UX (YHKLHUIMU
Y Ha3HAuYEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEbHOCTH;

2) NAaTPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUNMCKOI IpaX1aHCKONW UAEHTUYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CUMBOJIaM, JOCTHKEHHUSIM POCCUMCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMIO M MPUHHUMATh OCO3HAHHBIE PEUICHMs, OPUEHTUPYACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUNBOIO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILEHHE K MHpPY, BKJIKOYasl 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nueckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K Pa3InYHbIM chepaM npodecCuoHaTbHOM 1S TeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKOW M TEXHUKOM, yMEHHME COBepIlaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHWIO W caMOOOpa3oBaHHUIO B 00macTh (PU3MKK Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYphl, OCO3HAaHHE TJOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

IUIAHUPOBAHKUE M OCYLIECTBIICHUE JIEHCTBUI B OKPYXKAIOLIEH CPEJie HA OCHOBE 3HAHMS LieJIen
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacIIipeHHe OMbITa AESITEIbHOCTH 3KOJOTMYECKON HAIPABIECHHOCTH Ha OCHOBE MMEIOLIUXCS
3HaHUU N0 (PU3HKE;



7) IEHHOCTH HAYYHOT0 TIO3HAHUS

cOpMHPOBAaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nUecKoil HayKu;

OCO3HAHWE [IEHHOCTH HAyYHOH IesTeIbHOCTH, FOTOBHOCTh B IPOIECCEe M3y4YEHHS (DUIUKH
OCYIIECTBIISATH MPOSKTHYIO U UCCIIEA0BATEIbCKYIO ESITEIIbHOCTh HHANBHUIYaIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS
Ba3oBrble JJornueckue aeicTBus:

CaMOCTOSITENILHO  (POPMYJIMPOBaTh M aKTyaIM3UpOBaTh NpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEICIIATH LN JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHAM3a UMEIOIINXCS MaTepUATbHBIX U
HEMaTepualbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JICATECIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSIX pPEATbHOT0, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMO/JICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUYEBBIMU IOHATHSAMU W MeToJdaMH (pu3udeckon
HaYyKH;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIILCKOW W TIPOCKTHOW MICSITENLHOCTH B 001acTH
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY IOMCKY METOJOB pEIICHUS 3aaad
(U3HYECKOTO COACPKAHMS, IPUMEHEHHIO Pa3IMIHBIX METOJ/IOB TIO3HAHHSI,

BJIQJIETh BUJAMHU JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMs, €ro HHTEpIpeTaIH,
peoOpa3OBaHUIO0 U MIPUMECHECHUIO B PA3NIMYHBIX YU4EOHBIX CHUTYAIUSX, B TOM YUCIIE MPH CO3JIaHUU
yueOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBS3M U aKTyaJTU3UPOBATh 337aqy, BBIIBUTATh TUIIOTE3Y
e€ peleHus, HaXOAUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOUX YTBEP)KICHUH, 3a]1aBaTh apaMeTphl
U KPUTEPUU PEIICHHSI,

AHAIM3UPOBAThH MOJNYUYEHHBIE B XOJI€ PEIICHUs 3a/layll Pe3yJbTaThl, KPUTUUYECKH OLIEHHWBAThH
UX JIOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYNIHPOBATH COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHOU NEATEIBHOCTH, B TOM
YUCIIe TP N3YICHUN (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTel;

BBIJIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE IOXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQJICTh HABBIKAMHU MONY4YeHHUs] WHPOpMaAruu (PU3HMUECKOrO COAEPKaHHUS M3 HCTOUYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIIBHO OCYIICCTBIIATh TOWCK, aHAJIW3, CHUCTEMATH3aIlMi0 U
MHTEPIIPETAINIO HHPOPMALINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIF30BATh CPEACTBA MHPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTaHM3AIMOHHBIX 3aJad C COOJIOJeHUEM TpeOOBaHUI
DPrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, PecypcocOepeKeHHUs, MPABOBBIX M ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJIEPIKAHUS B PA3IMYHBIX opMaTax ¢ y4ETOM Ha3HAYCHHUS
uHpOpMAalMM ¥ IEJICBOM ayJAUTOPHH, BHIOMpas ONTUMAIBbHYIO (OpMYy TMPEACTABICHUS U
BU3YaIH3aIUH.



KoMMyHHKaTHBHBIC yHUBepCaIbHbIE y4eOHbIC JeHCTBHUS:

OCYILECTBIIATh OOILEHHE HA YpOKaX (PU3MKH U BO BHEYPOUHO NEATEIBHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYAIMi U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB;

NOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHU1yaIbHON paboTHI;

BbIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX JIEHCTBMM C y4y€TOM OOLIMX MHTEPECcCOB M
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATD LIEJIU COBMECTHON NIEATENBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH IEHCTBUS
0 €€ JOCTHXKCHUIO: COCTABJIATH IUIAH JEWCTBUHM, pacHpeleisiTh polIv ¢ Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATb Ka4Y€CTBO CBOCTO BKJIaJAad U KAXKAOTO YYaCTHHUKA KOMAaH/bI B O6IJ.II/II>1 pE3yibTaT 1O
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC NPOCKTHI, OUCHUBATH HJACH C IIO3MIMU HOBHU3HLI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHWICCTBJIATH IMO3UTHBHOC CTPATCTHUYCCKOC MMOBCACHUC B PA3JIMYHBIX CUTyallUAX, IIPOABJIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBJISATh TMO3HABATEIBHYIO JAEATEIbHOCTh B 00JNACTH (PU3UKH U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 33/1aUH;

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAueCTBEHHBIX 3aad, IUIaH
BBITIOJTHCHUSI  MPAKTUYECKOW PabOTBI ¢  y4ETOM HMEIONMUXCS  PECYpPCcoOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBCHHOCTH 3a
pEILICHHUE;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IPYIUIIMU B 001acTU (DU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHUTh KOPPEKTHUBBI B JEATEIHLHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YJITATOB LIEIISIM;

BJIJICTh HABBIKAMH TTO3HABATENHLHON pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBUN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

WCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIICHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO TPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce A0CTHKEHUSI TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI 1O (PU3HKE IS
YpOBHSL cpeaHero oOmiero obpa3oBaHUs y OOYYAIOIIMXCS COBEPIUICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPEoIaralomuii chopMupoBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMAaTh CBOE IMOIMOHAIBHOE COCTOSIHHE,
BHJICTh HAIMPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTh
3a CBOE TMOBEJIEHUE, CIIOCOOHOCTh aanTHPOBATHCS K AMOIIMOHAIBHBIM M3MEHEHHSIM U TIPOSBIIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMW, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHIO II€JH U YCIexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SOMITAaTUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMAaTh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKUBAHUIO;



COIIMANIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIIEHUS C JIPYTUMHU
JOJIbMH, 3a00TUTHCSI, TPOSBIATH UHTEPEC U pa3periaTh KOHQIUKTHL.

IMPEJIMETHBIE PE3YJIBTATHBI

K xonmy obyuenuss B 10 Kjacce mpeaMeTHBIC pe3ylbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX POIb W MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPaKTUYECKOU
JIeITEeIILHOCTH JIFOACH

YUUTHIBATh TPAHUIIBI IPUMEHEHHUS U3YYEeHHBIX (PU3MYECKUX MOJeJeil: MaTepralibHas TOUYKa,
WHEpIHaIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENIO, MACaTbHBIA ra3, MOACIH CTPOCHUS
ra3oB, JKUIKOCTEH W TBEPIBIX TEJ, TOUCUHBIH DJIEKTPUUYECKHUM 3apsl MpU pElIeHUH (PU3NYECKUX
3a1a4;

pacrno3HaBaTh (uU3NYECKUE SBIEHUS (IPOIECChl) U OOBACHATH HUX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KHHETUYECKOM TEOPHH CTPOCHHS BEIIECTBA W DJIEKTPOIUHAMUKU:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOIHOE MTaJICHUE TeJ, JIBUKECHHE
10 OKPY>KHOCTH, WHEPLUs, B3auMoJeiCcTBHE Tel, Muddy3us, OpOyHOBCKOE IBMKEHUE, CTPOCHUE
KUAKOCTEH U TBEPABIX Tel, U3MeHeHHe o0bEMa TeNl MpH HarpeBaHHH (OXJIAXIECHUH), TEIJIOBOE
paBHOBECHE, WCIAPCHHME, KOHJICHCAIMS, IUIABJICHUE, KPUCTAUTN3AlMs, KHIICHUE, BIAKHOCTH
BO3/lyXa, MOBBIIICHUE JaBJICHUS Tra3a MpPH €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS T'a3a B H30MPOIIECCax, dICKTPU3AIIHS TEJl, B3AUMOJICHCTBUE 3apsIOB;

OIKCHIBATh MEXaHUYECKOE ABUKCHHE, UCTIONb3Ys (hM3MUECKUE BEIMUMHBI: KOOPIMHATA, IyTh,
nepeMenieHre, CKOPOCTh, YCKOPSHHE, Macca Teja, CHjla, UMITYJIbC Tella, KWHEeTUYeCKasl SHEPTus,
MOTEHLMANbHAs HHEpPrusi, MexaHudeckas paboTa, MeXaHWYecKass MOIIHOCTb; MpPH OMNHUCAHUU
MPABWIIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYMH, HX 0003HAYCHUS U CTUHUIIBI,
HAXOJHUTh (POPMYIIBI, CBS3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUYHHY C IPYTUMH BEIMYMHAMY,

ONKCHIBATh W3yYCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBBIC SIBICHUS, WCIONIB3Ys
dusznueckue BeNMUYMHBL: JIaBlieHHWE Tasza, TeMIeparypa, CpeaHss KHUHEeTHYecKas »JSHEeprus
XAOTUYECKOTO JIBIDKEHHUS MOJICKYJ, CPEIHCKBAJAPATUYHAS CKOPOCTh MOJICKYJ, KOJIWYECTBO
TEIUIOThI, BHYTPEHHS SHEprusi, pabora raza, K0d()PHUIHEHT MOJIE3HOTO ACUCTBUS TEIJIOBOTO
JIBUTATEIS; IPHU OTIMCAHUU MTPABMIIEHO TPAKTOBATh (PU3NICCKUI CMBICI UCTIOJIE3YEMBIX BEIMUUH, UX
0003HaYeHHs ¥ €IUHUIIBI, HAXOIUTh (POPMYIIbI, CBSI3BIBAIOIINE JaHHYIO (DU3HUECKYIO0 BETUUYHHY C
JIPYTHMH BEITUIHHAM;

OMKCHIBATh H3YYCHHBIE SJICKTPUUYECKHE CBOMCTBA BEIIECTBA W DJIEKTPUUECKUE SIBICHUS
(mporiecchbl), UCHOIb3Ys] (PU3NYECKHE BEIUYMHBI: DJIEKTPUUYECKUM 3apsj, AJIEKTPUYECKOE II0JIe,
HANPSDKEHHOCTD TOJISA, MOTEHIINAN, PA3HOCTh MOTEHIIMATIOB; IPU ONMKUCAHUU MPABUIHHO TPAKTOBATh
(U3HYECKUH CMBICI HCITOJIb3yEeMbIX BEIMYMH, HX 0003HAYCHUS W CIMHUIILI, YKa3bIBATh (POPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (DU3HUECKYIO BETMUUHY C APYTUMU BEIMUYUHAMU;

AHAIM3UPOBATh (PU3UYECKHE TPOIECCHl W SBICHUS, HWCIONB3YysS (PH3WYECKHEe 3aKOHBI W
MPUHLMILL: 3aKOH BcemupHoro TsroteHus, |, Il u Il 3akonsr HploToHa, 3aKOH COXpaHEHUs
MEXaHHYECKON DHEPTHH, 3aKOH COXPAHCHHS WUMITYJIbCa, MPUHIUI CYIEPIIO3UIIUN CHJI, TIPUHITAT
paBHOMPABUsI WHEPIMATBHBIX CHCTEM OTCU&Ta, MOJEKYISIPHO-KMHETUYECKYI) TEOPHIO CTPOCHHS
BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEAHEH KHHETHUECKON YHEPTHH TEIIOBOTO JBHKCHHS MOJICKYJT
¢ a0CONIIOTHOM TeMImepaTypoid, IEPBBIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHHSI dJICKTPHUECKOTO
3apsaa, 3akoH KyrnoHa, Tpw 3TOM pas3iuyarh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa, €ro
MaTeMaTHYECKOE BBIPAXKEHHE U yCIOBHs (TpaHUIIbI, 00JIaCTH) TPUMEHUMOCTH,

OOBSACHATH OCHOBHBIC TPUHIIUIIBI JCHCTBHUS MAIIUH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCIIOIh30BAHMS B IIOBCEHEBHON KU3HU;

BBITIOJHATE OKCIIEPUMEHTHI 110 WCCIICJIOBAHUIO (DM3WYECKHUX SIBIICHUH W MPOIIECCOB C
WCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHHM, TpHU ATOM (HOPMYIUPOBATh MpodiieMy/3aaaqy
U TUTIOTE3y YYeOHOTO JKCIepUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEIOKEHHOTO 000PYIOBaHUSA,
MPOBOAMTH OMBIT U (OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIIATH MPSMBIC H KOCBCHHBIC U3MEPEHUS (DU3MUECKUX BEITUYHH, ITPH 3TOM BEIOMPATH
ONTUMATBHBIA CHOCOO M3MEpPEHUs M HCIMOJb30BaTh M3BECTHBIE METOJBI OIICHKU MOTPEITHOCTEH
WU3MEPEHHUI;



UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PU3MUECKUMH BEJIWYMHAMHU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEpPEHMl, MpU STOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHpOBaTH pe3yJabTaThl MOJIYYEHHOMN
3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHJIE TAaOIHUI] U rpaUKOB, JeNaTh BHIBOIBI MO PE3yJIbTaTaM
UCCJIEIOBAHMUS,

coOmoaTh npaBWia 0O€30MacHOro TpyJda NpPU TMPOBEACHUM HCCICIOBAHUKA B pPaMKax
yu4eOHOro  JKCIEepUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM M  MPOEKTHOM  JESTENbHOCTH  C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

peliaTh pacu€THbIC 3a7]a4u C SIBHO 33JJaHHONW (U3NYECKON MOJENbI0, UCIIONb3Ys (hHU3NUecKue
3aKOHBI ¥ MPHUHLUIBI, HA OCHOBE aHAIM3a YCJOBUS 33/Ja4d BBIOMpPATh (PU3MUECKYIO MOJEIb,
BBIICTATh (U3HUECKHE BENUYMHBI U (OpPMYINbI, HEOOXOJUMbIe UIsi €€ pelleHHs], MPOBOJIUTH
pacy€Thl U OLIEHUBATH PEATLHOCTH IMOJIYYEHHOTO 3HAUYCHUS (PU3HMUECKON BEITUYHHBI;

peliaTth KayecTBEHHbIE 3a/layM: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUHUBYIO IIETIOUKY
paccyXIeHHU C ONOPO HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

MCIIOJIb30BATh MPH PEUICHUH y4eOHBIX 33/7a4 COBpPEMEHHbIE MH(POPMAIMOHHbBIE TEXHOJIOTUU
JUIA TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIPETAlM U MpPEACTaBIeHUS Y4yeOHOW U Hay4HO-
HOMYJISIPHON MH(pOPMAIMH, MOJTYYSHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATH
MOJTy4aeMyr0 HHPOPMAIIHIO;

IPUBOJIUTH TMPHUMEPHl BKIAJa POCCHICKUX M 3apyOekHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B TIOBCETHEBHOM XKU3HU Il 00ecreueHus
0€30MacHOCTH MpHU OOpALICHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOICTBaMH, JUIsl COXpPaHEHHS
3JI0POBBS U COOJIIO/ICHUS HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKPY Kalolieil cpee;

paboTare B TpyIE C BHIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, TNIAHUPOBATh PaboTy
TPYONbl, palMOHAIBHO pacOpeleNiaTh OO0S3aHHOCTM M IUIAHUPOBaTh  JESATEIBHOCTH B
HECTaHJApPTHBIX CHUTYalUsAX, a/Jl€KBaTHO OLICHMBATh BKJIAJ KaXXJAOI0 M3 YYaCTHUKOB TIPYIIbl B
pelieHne paccMaTpuBaeMon IPOOIIEMBI.

K konmy obydenuss B 11 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHEI
oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JNEMOHCTPUPOBATh Ha MpUMeEpax poiib U MecTO (PHU3MKU B (POPMHUPOBAHUM COBPEMEHHOMH
HAyYHOW KapTUHBI MUpa, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPaKTUYECKOU
JEeSTEIbHOCTH JIFOJIeH, IEI0CTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI MPUMEHEHHMS] W3YYEHHBIX (U3MUECKUX MOJENEeH: TOYEUHBIH
AIIEKTPUYECKUH 3aps[, Jy4 CBETa, TOUCUHBIH UCTOYHMK CBETA, s/IEpHAsi MOJENb aToMa, HyKJIOHHAs
MO/IeNIb aTOMHOT'O Si/ipa MPH peleHnH (PU3NIEeCcKHX 3a/1a4;

pacrio3HaBaTh (pu3nueckue SBIEHUSA (MPOIECChI) M OOBIACHATH WX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAaHTOBOM (HM3MKH: 3JIEKTpHUYecKas MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIeWCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHasI
WHAYKINS, JEHCTBHE MAarHUTHOTO TIOJII HA TPOBOJAHHUK C TOKOM M JBWXKYIIUICS 3apsi,
AIIEKTPOMAarHuTHbIE KOJeOaHUs U BOJHBI, NPSIMOJIMHEHHOE PacpOCTPaHEHHE CBETa, OTpPaKeHHUE,
npejoMmiieHue, uHTepdepeHIus, Iudpakuus | [oJsipu3alMs CBeTa, JHUCIEpCHUs CBETa,
dotoanexkrpuueckuii dpdext (dhoTodrdPdekTt), cBeTOBOE MaBiieHHWE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAs! PaliOAKTUBHOCTb;

ONKCHIBATh HM3y4YEHHBbIE CBOMCTBAa BeUIECTBA (AJNEKTPUUYECKUE, MAarHUTHbBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTb PA3JIMYHBIX CpPEA) U IJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI),
UCHIONB3YSl  (PU3WYECKHE BEJMYHMHBL: JJIEKTPUUYECKHM 3apsl, cujaa TOKa, DSJIEKTPHUUECKOe
HaIpPsDKEHUE, DJIEKTPUYECKOE CONPOTHUBIIEHNE, PA3HOCTh NOTEHIMAJIOB, 3JIEKTPOJABMKYIIAs CHIIA,
paboTa TOKa, MHAYKLHS MarHUTHOTO Mojs, cuia Ammepa, cuia JlopeHna, HWHIYKTUBHOCTH
KaTyIIKH, SHEPrusl 3JeKTPUYECKOr0o M MAarHUTHOTO TIIOJIeH, Mepuoj W 4YacToTa KojeOaHui B
Koj1e0aTeIbHOM KOHTYpE, 3apsiJ U Cujia TOKa B IPOLECCe TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosiebaHui, (POKycHOEe pacCcTOSHME M ONTHYecKass CWiIa JIMH3bI, MpH ONHUCAHUM MPABUIHHO
TpPaKTOBaTh (U3NYECKUN CMBICI UCIIOJIb3YEMbIX BEIMYMH, X 0003HAUYEHUS U €IUHUIIbI, YKa3bIBATh
(opMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

ONMCHIBATh U3YUYEHHbIE KBAHTOBBIE SIBJICHUS U MPOIIECCHI, UCTIONb3Ys PU3NYECKUE BEIUYUHBI:
CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTA CBETA, SHEPTUS U UMITYIbC (POTOHA,
nepuoj MoJlypacnaaa, JHEpPrusl CBSI3U AaTOMHBIX sJiep, IPU ONUCAHUU TPABUIBHO TPAKTOBATh



(bu3HUYECKUN CMBICT MCTOIb3YEMbIX BETUYHH, UX 0003HAUCHUS W €IMHHUIIBI, YKA3hIBATh (POPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, BBIUHCIATH 3HAUCHUE
(bU3HYECKON BETUYMHBL;

aHAIM3UPOBATh (PU3MYECKHE NPOLECChl M SBICHHS, HCIONB3YS (PU3MUECKHE 3aKOHBI U
NPUHIUIBL: 3aK0H OMa, 3aKOHBI TTOCIIEI0BATEIBHOTO U MapajlIeIbHOTO COSAMHEHUS IPOBOTHUKOB,
3akoH JDxoyns—JleHna, 3akoH JJIEKTPOMArHUTHOM MHAYKUWH, 3aKOH MPSIMOJIMHEWHOTO
pacrpoCTpaHEHHUs CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI TPEIOMIICHUS CBETa, ypaBHEHHE
OlinmreitHa st porodddexra, 3aKOH COXpaHEHUS] SFHEPTHH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH
COXpaHEHHSI AMEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MAaCCOBOTO YHCIIa, OCTyIaThl bopa, 3akoH
paZMoOaKTUBHOTO pacmajaa, MpH ATOM pas3iudaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH;

OTIpeIeNIATh HANpaBJICHUE BEKTOPAa UHIYKIIMM MAarHUTHOTO IOJIS MPOBOJIHUKA C TOKOM, CHJIbI
Awmriepa u cuinbl Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI I10 HCCIEIOBAaHHMIO (DU3UUECKUX SBJICHUH M TIPOILIECCOB C
MCIIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHMIA: IpHu 3TOM (HOpMYyINPOBATh MpobiieMy/3aaauy
U TUIOTe3y Y4eOHOro SKCIIepUMEHTa, cOOMpaTh YCTaHOBKY M3 NPEAJIOKEHHOTO 000pyIOBaHUS,
MPOBOAMTD OMBIT U POPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISATh MPSMbIC H KOCBEHHBIC M3MEPEHUS (DU3MUCCKUX BEIIMYHH, P STOM BBIOUPATH
ONTUMAJBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJBI OICHKU MOTPEITHOCTEH
U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTU (DM3MUYECKUX BEJIUYUH C HCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUI:
OpA STOM KOHCTPYHUPOBATh YCTAaHOBKY, (HKCHpPOBATH pE3yJabTaThl MOJYYCHHOW 3aBUCHMOCTHU
bu3nYeCKUX BEWYHMH B BUJIE TAaOIUI] U rpauKOB, JeNaTh BIBOBI 10 PE3yIbTaTaM UCCIICIOBAHMUS,

coOmonaTh mnpaBuWiIa O€30MacHOrO Tpyda MNpH TPOBEICHHH HCCICIOBAHUNH B pPaMKax
yueOHOro  JKCIEepUMEHTa, Y4eOHO-HCCIEIO0BATEIbCKOM M  MPOEKTHOW  JEATENBHOCTH  C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPAaTOPHOTO 000PYAOBaHUS;

peliaTh pacu€THbIC 3a7]a4i C SIBHO 33JJaHHON (PU3NYECKOM MOJENbI0, UCHIONb3Ys (hU3NUeCcKHe
3aKOHBI W TPHUHIUIBI, HA OCHOBE aHAIW3a YCJIOBUS 33/Ja4d BHIOMpPATh (PU3MUYECKYIO MOJEIb,
BBIICTIATh (U3HUECKHE BEIUYUHBI U (OpMynbl, HEOOXOAuMBbIE sl €€ pelIeHHs, MPOBOIUTH
pacu€Thl M OIIEHWBATh PEATbHOCTH TIOJTYYEHHOTO 3HAYECHUST (PU3NIECKOM BETHUNHBL;

pemiaTh KauyeCTBEHHBbIC 3a/layd: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUYUBYIO IIETIOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHUS;

MCIIONIF30BATh MPH PEUICHUH y4eOHBIX 3a/7a4 COBpPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU
JUI  TIONCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAlM W TMPEICTaBICHHS Y4YeOHOH M HaydHO-
MOMYJSIPHON MH(pOPMAINH, MOTYYSHHON 