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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 0a30BOT0 YpPOBHS Ha YPOBHE CpeaHero oodmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUN U TpeOOBaHUM K pe3yJIbTaTaM OCBOECHHSI OCHOBHOW OOpa3oBaTeNbHOM MporpaMmsbl, npenacraBieHHbIXx B @I'OC
COO, a Takxe ¢ yu€roM QenepasibHOI pabouell mporpaMmMbl BOCIIUTAHUS U KOHIENIIMU IPENOIaBaHNs YUEOHOTO MpeaMETa
«®u3uka» B o0Opa3oBaTeNbHBIX oOpraHuzauusax Poccuiickoil ®enepanuu, pealn3yloLUX OCHOBHBIE 00pa30BaTEIIbHBIC
IIPOTPAMMBL.

Copepxanue mporpaMMmbl 1O (uU3MKe HaAmpaBieHO Ha (HOPMHpPOBAHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHUPa
oOyuatommxcst 10—11 kmaccoB npu oOydyeHuu ux (u3uke Ha 0A30BOM YPOBHE HA OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO
nonaxopa. [Iporpamma no ¢usuke coorserctByeT TpeboBanussM ®PI'OC COO Kk mIaHupyEeMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METanpeIMETHBIM pe3ysbTaTaM OOY4YEeHHs, a TaKK€ YUYHUTHIBAET HEOOXOJIMMOCTb peaju3alud MEXIPEIMETHBIX CBs3€il
(U3UKU C €CTECTBEHHO-HAYYHBIMH Y4€OHBIMU IpeIMeTaMH. B Hel ompenesnstoTcsi OCHOBHBIE LIENM M3Yy4eHHs] (PU3UKU Ha
YpPOBHE cpefaHero oOmero o0pa3oBaHMs, IUIAHUPYEMbIE PE3yJNbTaTbl OCBOCHHMS Kypca (DHU3MKH: JIMYHOCTHBIE,
MeTanpeaIMeTHbIE, IPEAMETHbBIE (Ha 0a30BOM ypOBHE).

[IporpamMma no pusMKe BKIIOYAET:

e IUIAaHMPYEMBbIE PEe3yJIbTaThl OCBOCHUS Kypca (pU3MKHU Ha 6a30BOM ypOBHE, B TOM YMCJIE MPEAMETHBIE PE3YJIbTaThl 10

rojiaM o0y4eHwus;

e cojepkaHue yueOHoro npeamera « Du3nkay 1no rojaM o0ydeHwusl.

®du3uka Kak Hayka 0 HanboJjee oOUMX 3aKOHaX MPUPObI, BHICTYIIAs B KAYECTBE yUeOHOro MpeaMeTa B LIKOJIE, BHOCUT
CYIIIECTBCHHBIA BKJIaJ B CUCTeMY 3HaHUU 00 okpyxaromeM mupe. [IIKOmpHBIN Kypc QU3UKH — CHCTEMOOOPa3yIOmui JIjist
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJbKY (PHU3MUYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBJICHUIA,
M3y4yaeMbIX XUMHUEH, Ouonorueut, ¢uznueckoil reorpadueir u actpoHomueil. Vcnosb3oBaHue M aKTHBHOE NPUMEHEHHE
(du3MUecKuX 3HAHWM OMpeNesseT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHM B cdepe SHEPreTUKH, TPAHCIOPTa,
OCBOEHHUSI KOCMOCa, MOJYYEHHUs HOBBIX MAaTEpHUaJOB C 3aJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHue (U3MKUM BHOCHUT
OCHOBHOM BKJaJ B (OPMHUPOBAHHME €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa oOydaromuxcs, B (OpMHUPOBAHHE YMEHHIl
MPUMEHATh HAy4YHbI METO/I MO3HAHUSI MPU BBITIOJIHEHUH UMH YYEOHBIX HCCIIEJIOBAaHUH.

B ocHoBy kypca ¢u3uMku Uisi ypOBHSI CpeAHEro oOmero oOpa3oBaHUS TMOJOXKEH Pl HAEH, KOTOpbIE MOXHO
paccMaTpuBaTh Kak IMPUHIMIIBI €70 TOCTPOCHHS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW KypC SIBISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH COJAEPKUT MaTEpHAIl U3 BCEX
pa3nenoB (GU3MKH, BKIIOUAET KaK BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DPU3HKH.



Hoes cenepanuzayuu. B cCOOTBETCTBMM C HEW Marepuan Kypca (pusuku oObeAMHEH BOKPYT (PU3UYECKUX TEOPHH.
Benyuium B kypce siBisieTcst GopMHpPOBaHUE MIPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanmzauus MNpeanosiaracT HCHOJIb30BAHME T'yMaHUTApHOIO MOTEHIMana (QU3NYecKon
HayKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (DU3MKU C Pa3BUTHEM OOIECTBA, a TAK)KE C MUPOBO33PCHUCCKUMU, HPABCTBEHHBIMH H
AKOJOTUYECKUMH MPOOJIEMAMHU.

Hoes npuxnaownoii nanpasnennocmu. Kypc QU3UKM TperonaraeT 3HAaKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHX U
TEXHOJIOTUYECKUX MPUIOKEHUN N3YUSHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanvsyercs MOCPEICTBOM BBEACHHUS JJIEMEHTOB COACPIKAHUS, MOCBAMIEHHBIX AKOJIOTHYCCKAM
mpo0jeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakXke OOCYXICHHS MpoOseM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHMS M SKOJIOTHUECKONW OE30TTaCHOCTH.

CrepHEBBIMU dJIEMEHTaMU Kypca GU3UKU Ha YPOBHE CPEIHEro o0IIero oopa3oBaHus SBISIOTCS (PU3NUECKUE TEOPUU
(bopMupoBaHuEe TpPENCTABICHUNA O CTPYKTYype MOCTpOEHUs (U3MYECKON Teopuu, poiiu (yHIAAMEHTAIbHBIX 3aKOHOB H
MIPUHITUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, IS ONMKMCAHUSI €CTeCTBEHHO-
HAyYHBIX SIBJICHUH U IPOIIECCOB).

CHUCTeMHO-JIeSTeIPHOCTHBIN MOJAX0J B Kypce (U3MKM peanu3yeTcss TMpexkae BCero 3a CYET OpraHU3aIHH
AKCIIEPUMEHTAIILHON NIeATeNbHOCTH oOyuatomuxcs. J[ins 6a30Boro ypoBHs Kypca (GU3UKH — 3TO UCIOJIb30BAHUE CHUCTEMBI
(POHTAIIBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U J1a0OPATOPHBIX PabOT, KOTOPBIE B MpOrpaMme 1o (pu3uke 00beTMHEHBI B
oOIUi CIIMCOK YYEHUYCCKUX MPAKTHUECKUX paboT. Brienenre B yka3aHHOM TIEpedHe JabopaTOpHBIX PabOT, MPOBOIUMBIX
JUTSL KOHTPOJISI W OICHKH, OCYIIECTBIIACTCS YYaCTHHKaMH OOpa30BaTEIBHOTO TMpoIecca WCXOAS €3 OCOOSHHOCTEH
MJIAHUPOBAHMST W OCHameHus kaOuHera (usuku. [Ipu 3TOM oOOecneunBaeTcss OBIaZeHUE OOYYAIONIMMUCS YMEHUSIMH
MIPOBOJIUTH KOCBEHHBIC N3MEPEHUS, UCCIEAOBAHMS 3aBUCUMOCTEH (PM3MUECKUX BEJIMYUH M TTIOCTAHOBKY OIBITOB IO TIPOBEPKE
MIPEIOKCHHBIX THITOTE3.

bonpiioe BHUMaHWE YAENAETCS PEIIEHUI0 PACUETHBIX M KAYECTBEHHBIX 3adad. lIpm sToM s pacy€THhIX 3a1ad
MIPUOPUTETOM SIBJISIOTCS 3a7a9d C SBHO 3aJaHHOW (PM3UYECKON MOJIEITBIO, TTO3BOJISIONINE MTPUMEHSATh N3YUEHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfeia Kypca, TaKk M MHTETPHUPYS 3HAHUS W3 PA3HBIX pasfesoB. [|Jisi kauecTBEHHBIX 3a7a4
MIPUOPUTETOM SIBIISIFOTCS 3aJIaHUsI Ha OOBSICHEHUE MPOTEKaHUsI (PU3NYECKUX SBJICHUW U MPOIIECCOB B OKPYKAIOIICH JKU3HHU,
TpeOyrolue BpIoopa (PU3NUECKON MOJIEH JIsi CUTYallMi MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu OGI'OC COO k maTtepuasbHO-TEXHUUYECKOMY OOECMEYEeHHUI0 yuyeOHOTo mpolecca
0a30BbI YpOBEHb Kypca (DU3UKHA HA YPOBHE CPEIHEro OOIIEro 0Opa30BaHUS JIOJDKEH M3YydaThCS B YCIOBHUSAX MPEIMETHOTO
kabuHeTa (PU3WMKH WKW B yCJIOBHSIX WHTETPHPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITMKIA. B kaOunerte



¢bu3MKN TOKHO OBITh HEOOXOAUMOE J1abopaTOpHOE 000PYAOBAHME ISl BHIIIOJIHEHUS! YKA3aHHBIX B MPOTpaMMe Mo (U3HKe
YUEHUYECKUX MTPAKTUUECKHUX pabOT U IEMOHCTPALlMOHHOE 000pYI0BaHHE.

JIeMOHCTpallMOHHOE 000pyioBaHUE (POPMHUPYETCS B COOTBETCTBUM C NPUHIUIIOM MUHUMAJIBHON JOCTaTOYHOCTH M
o0OecrieunBaeT IOCTAHOBKY IEPEUYHMCICHHBIX B MpOrpaMMe Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi ISl UCCIETOBAHMUS
M3YyYaeMbIX SBJICHUH U MPOLIECCOB, SMIIMPUUECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHUX MPUMEHEHUH.

JIabopaTtopHoe 00OpyIOBaHUE [JIsi YUYEHHYECKHMX IPAKTUYECKHMX paboT ¢opMupyercs B BHJIE TEMaTHUYECKHUX
KOMIUIEKTOB M O0O€CIEeYMBAEeTCsl B pacy€Te OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. Temarnueckne KOMIUIEKTHI
71a00paTOpHOTO O0OPYIOBAHUS JOJDKHBI OBITH MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHMU AHATIOTOBBIX W IIM(POBBIX
npuOOpOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE ITU(POBHIX TaO0OPATOPHIA.

OCHOBHBIMHU LIEJIIMU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BaHUU ABJISIOTCS:

dbopMHpoBaHHE HHTEpeca W CTPEMJICHHS OOydYarommxcsi K HaydYHOMY W3YUYEHHUIO TPUPOJbI, pPA3BUTHE HX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJC MO3HAHUS W (POPMHUPOBAHUE HCCICAOBATEIHCKOTO OTHOIICHUS K
OKPYIKaIOIIUM SIBJIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3y4YeHHs] OCHOB CTPOCHHUS MaTepuu U
dbyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHre yMEHUI OOBSCHATD SBJICHUS C UCTIOIb30BaHUEM (DU3NYECKUX 3HAHUM U HAYYHBIX JI0KA3aTEIbCTB,;
(dbopMupOBaHUE TIPEACTABICHUHA O POIH (GUBHKH JJIS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKW U TEXHOJIOTHA.

JIocTHKEHHE STHX IIeJied o0ecreunBaeTCs pEIICHHEM CICAYIOIIUX 3aJad B MpoIecce M3ydeHUs Kypca (DU3MKH Ha
YPOBHE CpPEIHET0 00IIEro 00pa3oBaHMUS:

MpUOOpPETEHUE CUCTEMBI 3HAHUN 00 00IMMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKIFOUAs MEXAHHKY,
MOJICKYJISIPHYIO (DU3UKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPO(PU3UKY;

dbopMupoBaHrUE YMEHHUI TPUMEHSTh TECOPETUUECKUE 3HAHUS IS OOBACHEHUST (PU3NUECKUX SBJIICHUMN B IPUPOJIE U IS
MPUHITUA NPAKTUYECKUX PEIICHUN B TIOBCEAHEBHOM KU3HHU;

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3TUYHBIX 33]1a4 C IBHO 33JJaHHOM (hM3HUECKOM MOJIENBIO, 3a]1a4, TI0Ipa3yMEBAIOIINX
CaMOCTOSTENILHOE CO3IaHe (PU3NUECKON MOJIEIN, aJICKBATHON yCIIOBUSAM 3aa4H;

noHUMaHue GU3NUECKUX OCHOB U MPUHIIUIIOB JEHCTBUSI TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMUYECKUX MPOIECCOB, UX
BJIMSIHUS HA OKPY>KaIOLIYIO CPEy;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO TIJIAHUPOBAHUS W TPOBENCHUS (PU3NUYECKHX JKCICPUMEHTOB, aHAIW3a U
WHTEpIpeTannu nHPOopMaIiy, OnpeeIeHHs JOCTOBEPHOCTH MOJIYYCHHOTO Pe3yIbTaTa;

CO3JIAHUE YCIIOBHUM JJISI Pa3BUTHSI YMEHUN TPOEKTHO-UCCIIEIOBATEIBCKOM, TBOPUECKOU IESITEIBHOCTH.



Ha usyuenue ¢usuku (6a30BbI ypOBEHB) Ha YPOBHE cpeAHero obmiero odpasoBanus orBoautcs 136 wacos: B 10
Kjacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[IpennaraeMbrii B mporpamMMe 10 (U3WKE TMepevYeHb J1abOpaTOPHBIX M MPAKTUYCCKUX pabOT  SBIAETCS
PEKOMEH/IOBAaHHBIM, YUYUTENb JeNaeT BbIOOp MpOBENEHUs J1a0OpaTOPHBIX PAaOOT M OMBITOB C Y4YETOM HHIMBUIYATBHBIX
0COOEHHOCTEH 00yYaromuXCs.



COILEPKXAHUE OBYYEHUASA

10 KJIACC

Pa3nen 1. @usuka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupoge. Haydnele MeTOABl IMO3HAHUSA OKPY’KAKOLIEro Mupa. Poib 3KCEpUMEHTa M TEOpHUH B
MPOLIECCE MO3HAHUSA TPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Gu3nyecKuX SBICHUA U mpolieccoB. Hayunpie runote3sl. Ou3nyueckrue 3aKOHBI U TEOPUH. | paHHIIbI
IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIIMI COOTBETCTBUSL.

Ponb u mecTo pusuku B opMUpPOBAaHUU COBPEMEHHON HAYYHOW KApTUHBI MUPA, B IPAKTUYECKON JAEATEIHHOCTHU JIFOJIEH.
Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3nena 2. Mexanuka
Tema 1. Kunemamurka

Mexanunueckoe amxeHne. OTHOCUTENBHOCTh MEXaHUYECKOro ABMkeHuA. Crucrema orcuéra. Tpaekropus.

[Tepememnienue, CKOPOCTh (CPeAHSS CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTePUaIbHON TOYKH, UX ITPOCKIIUH
Ha OCHU cucTeMbl KoopauHat. ClIoxKeHHe MepEeMENICHUI U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKeHHE. ['paduku 3aBUCMMOCTH KOOPJWHAT, CKOPOCTH,
YCKOPEHHUsI, MyTH U MEPEMENICHUS MaTePUAIbHOM TOYKH OT BPEMEHH.

CBobosHOE TIazieHne. Y CKOpeHHe CBOOOIHOTO MaACHUS.

KpuBonunenHnoe nuxeHue. [BMKEHUE MaTepUaIbHOW TOYKH MO OKPYKHOCTHU C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO.
VYrioBasi CKOpocTh, IMHEWHAas CKOpocTh. [lepuos u yactoTa obpamenus. LleHTpocTpeMuTensHOE YCKOPEHHE.

TexHUYEeCKHEe YCTPOMCTBA M MPAKTHUECKOE MPUMEHEHHWE: CHUIOMETp, ABH)KCHHE CHApPSIOB, ICMHBIC U PEMEHHBIC
nepeIadm.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETA, MILUTIOCTPAIUS KHHEMATUUYECKUX XapaKTePUCTHK JIBUIKCHHUS.
[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue nBmxeHus Tena, OpoIeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenue yckopeHus CBOOOHOTO MaeHHUS.



Hanpasnenue ckopocTu Ipu ABMKEHHUH 110 OKPYKHOCTH.

Yuenuyeckuii sxcnepumenm, nabopamopmsvie pabomul

W3yueHne HepaBHOMEPHOIO JBUKEHUS € LEIbI0 ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY NyTSAMH, NPOWICHHBIMA TEJIOM 3a IIOCIEAOBATEIIBHBIC PABHBIE IMPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHHH C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHue ABMKEHUS IapUKa B BA3KOM )KUIKOCTH.

N3ydyenue qBUKEHUs Teaa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipranmn otHocutenbHOCTH ['amunes. [lepBoiii 3akoH HproToHa. IHEpIHAIbHBIE CHCTEMBI OTCUETA.

Macca tema. Cuna. [Ipunnun cynepno3unuu cuii. Bropoit 3akoH HeproToHa 1Jisi MarepuaibHOM TOYKU. TpeTuil 3aKOH
HproToHa 17151 MaTepUAIIBHBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tspkectd. [lepBas kocMudeckas CKOPOCTb.

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

Tpenne. Buasl TpeHus (okosi, CKoJib>keHus, kaueHust). Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKONIBKEHHS U CHIIa
Tperust nokosi. Koapduument tpenus. Cuna conpoTUBICHUS MTPU IBUKEHUH TeJla B )KUIKOCTH WJIH rase.

[ToctynaTenbHOE U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT cWIIBI OTHOCUTENBHO OCH BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECUS TBEPIOIO TEA.

TexHu4yeckre ycTporuCcTBa U MPAKTUYECKOE MPUMEHEHNE: TIOAIIUITHAKY, JBUKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHHE MacC B3aUMOAECHCTBYIOIINX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.

CrnoxxeHue CHIL

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(popMaluy.

HesecomocTs. Bec Tena npu yckOpeHHOM noabEME U aJCHUH.

CpaBHEHME CHUII TPEHHMSI IIOKOSI, KAYEHHSI U CKOJIBYKEHUS.

VYcnoBus paBHOBECHUS TBEPAOIO Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopsvie padomoi

Nzydenne nBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTHU CHJI yIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00pasiie, oT ux aehopMaiuu.



Uccnenosanue ycioBuil paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akonvl coxpanenus é MexanHuke

Nmmynbsc MaTepuanbHO TOUKH (Tela), CUCTEMbl MaTEPHAIbHBIX TOYEK. MIMIyNbe CUIIbI M1 UI3MEHEHHE UMITYJIbCca Tea.
3aKOH COXpaHEHUs UMITYJibca. PEaKTUBHOE JBUKECHHUE.

Pabora cuiibl. MOIIHOCTH CUIIBL.

KuneTtuueckasi sHeprusi MaTepuanbHOi TOUkU. Teopema 00 U3BMEHEHUN KHHETUYECKON YHEPTUH.

[ToTennuansHas sHeprusi. [loTeHanbHas 3Heprust ynpyro aeopMUpOBaHHON MpYKUHBI. [loTeHUHManbHas SHEPTHs
TeJa BOJIM3U MOBEPXHOCTH 3€MIIH.

[ToreHnMabHBIE U HEMOTEHUUANIbHBIE CUJIbI. CBsA3b pabOThl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHWYECKOU
SHEPIUU CUCTEMBbI TEJl. 3aKOH COXPAHEHUSI MEXaHUUECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckre ycTporucTBa U NPAKTUYECKOE MPUMEHEHUE: BOJIOMET, KONIEP, MPYKUHHBIN MUCTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexon MOTEHIIMATILHON YHEPTUU B KHHETHUECKYIO 1 OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenune abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOUIBIO ABYX OJMHAKOBBIX HUTSHBIX MAasITHUKOB.

Uccnenosanue cBsizu pabOThI CUJIbI C U3MEHEHUEM MEXaHUUYECKOW SHEPruu Tejia Ha MPUMEPE PACTHKEHUS PE3UHOBOTO
KIyTa.

Pasznes 3. MousiekyasipHas pu3uKa 1 TEPMOAUHAMHMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJOXEHHUSI MOJIEKYJISIPHO-KUHETUUECKOW TEOPUH U UX OMBITHOE 00OCHOBaHHE. BpOyHOBCKOE ABHMKEHUE.
Huddysus. Xapaktep IBUKESHUS U B3aUMOJICHCTBUS YaCTHUII BemecTBa. Moen CTPOCHHMSI Ta30B, JKUJKOCTEH U TBEPBIX TEI
U OObSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE O3THUX Mozened. Macca u pa3Mepsl MoJiekyd. KonudecTBo BemiecTna.
[ToctostnHas ABoranpo.

TertoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepatyp Llenbcust.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKOM TEOPUH HICAIbHOTO ra3a. AOCOMOTHAs
TeMIEpaTypa KaKk Mepa CpeaHerd KNHETUYECKOM SHEPTUHU TEIJIOBOTO IBMKEHUA yacTul rasa. [llkama temneparyp KensBuHa.



I"azoBble 3akoHbBI. YpaBHeHne MeHeneeBa—Knaneiipona. 3akon JlansToHa. M3ompoliecchl B HI€aIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BelecTBa. ['padguueckoe npeacraBieHue M30MpoOLECCOB: U30TEpMa, U30X0pa, u3o0apa.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, PoTOrpadrivi MOJIEKYJI OPTaHUIECKUX COCTMHCHHM.

OmnbIThl 110 U HY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mopens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYIISPHOTO B3aUMOICUCTBUS.

Mogens, WUTIOCTPUPYIOIIast IPUPOy AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUSA HJICAIBHOTO ra3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

Ornpenenenre Macchl BO3yXa B KJIACCHOM KOMHATE HA OCHOBE MU3MEPEHUN 00hEMa KOMHATHI, JaBJICHUS U TEMIIepaTypbl
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEK]1y TTapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

Tepmogunamuueckast cuctemMa. BHYTpeHHsISI 3HEprusi TEPMOJIUHAMHYECKOW CHUCTEMbl M CIOCOOBI €€ H3MEHEHHS.
KonmuuectBo Temnorel u paboTa. BHyTpeHHSsI »SHEpPrusi OJHOATOMHOTO WJCATIbHOrO Ta3za. Buubl Temionepeaayu:
TETUIONPOBOAHOCTh, KOHBEKIIUSI, U3 TyUeHHE. Y IeJIbHas TEII0EMKOCTh BerecTBa. KonuecTBo TEIOTHI MpH TeIionepeaye.

[Tonsitue 06 agunabarunom nporiecce. [lepBriil 3akoH TepMoaHaAMuKU. [I[puMeHeHre epBoro 3aKk0Ha TEPMOJUHAMUKH K
usornpoieccam. ['padudeckas naTepnperanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatMocTh IPO1IeCCOB B MIPUPOJIE.

TennoBele MamwuHbl. [IpuHIMNBI AEUCTBUS TEIJIOBBIX MaimiuH. [IpeoOpa3oBaHusi SHEPruu B TEIUIOBBIX MalllMHAX.
Koaddunment mnonesnoro neictBus temioBod wmamwuHbel. [ukn KapHo u ero kodppuumeHT MoJIe3HOTO JIEHCTBUS.
DKOJIOTUYECKHE MPOOIEMBI TETUIODHEPTETHUKH.

TexHnueckne yCTpoiCTBa U MPAKTHUYECKOE MPUMEHEHHE: IBUTATE]Ib BHYTPEHHETO CTOpaHMs, OBITOBOM XOJOIUIBHUK,
KOHJIULIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEN SHEPTUH Tella PY COBEPIIICHUU PaOOThI: BBUICT MPOOKH M3 OYyTHUIKH TIOJT IEHCTBHEM CKATOTO
BO3/lyXa, HarpeBaHue 3pupa B JaTyHHOU TpyOKe MyTEM TpeHUS (BUACOEMOHCTPAIIHS).

N3MeHeHne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Tela Ipy TeIionepeiaye.



OmnbIT 0 agnabaTHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3AYLIHHIM OTHUBOM).

Mopaenu napoBoii TypOWHBI, IBUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenpbHON TEIMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmoanusa eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjaeHcamus. Mcnapenue u kureHue. AOCONIOTHAs M OTHOCUTEIbHAs BJIAXKHOCTH BO3/IyXa.
Hacermennsii nap. Y aenpHas TeIuioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KATIEHUS OT 1aBJICHHUS.

Teépnoe Teno. Kpucrammueckne u amopdHbie Tela. AHU30TPONHUS CBOWCTB KPHUCTALIOB. JKHWIKHE KPUCTAIUIBI.
CoBpeMeHnHbIe MaTepuaibl. [lnaBnenre n kpucramumzanus. Y aeibHas TerioTa miasieHus. Cyonumarus.

YpaBHeHuUE TEIIOBOTO OanaHca.

TexHuyeckre yCTpONCTBA MU MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU

MIOJIYyYEHHS] COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX TAPOB.

Kurnenue npu noHMKEHHOM J1aBIICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanust  IIaBJIeHUsT KPUCTAJUIMUECKOTO BEIIEeCTBA.
JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenre OTHOCUTENBHOU BIAXKHOCTH BO31yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnexTpu3anus Tell. JJEKTPUYECKUd 3apsn. JBa BHaa 3EKTpUYECKUX 3apsnoB. IIpOBOIHMKH, IUAIEKTPUKU H
MTOJIYITPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsija.

B3anmopneiictBue 3apsanoB. 3akoH Kynona. ToueuyHslil snekTpudeckuid 3apsi. DneKkTpuyeckoe nose. Hanpsyk€HHOCTD
ANEKTpUYECKOro nouisl. [IpyuHImMI cynepno3nunm 3JIeKTPUIECKUX Mmoei. JINHUM HANPpsSyKEHHOCTH SJIEKTPUYECKOTO TOJIS.

Pabora cun snekrpoctatnueckoro mnois. [loreHuwman. PasHocts noreHuumanoB. I[IpoBOJHHMKM M AUBJIEKTPUKU B
ANEKTPOCTATUYECKOM HoJIe. [uanexkTpruueckas MpOHULIAEMOCTb.

OnexrpoéMkocTh. KoHmeHcaTop. D1eKTpoEMKOCTH IMIIOCKOTO KOHCHCATOpa. DHEPTus 3apsHKEHHOTO KOHICHCATOopa.



TexHuueckne yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHUE: JJEKTPOCKOIL, JIEKTPOMETP, JIEKTPOCTATHUYECKAS 3aIlUTA,
3a3eMJICHUE IIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN arnmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIIEKTPOMETPA.

B3auMoericTBrE HA3NEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOoCTaTUYECKasl 3alUTa.

JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOMIAJW IUIACTUH, PACCTOSIHUS MEXKIY HHUMU H
JIUBJICKTPUYECKOHN ITPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenne 35meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CJIOBUS CYILIECTBOBAHUS JIEKTpUUecKOoro Toka. Microunuku Toka. Cuia Toka. [IocTosITHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE COMpOTUBICHUE BemiecTBa. llocienoBarenbHoe, MapalieabHOE,
CMEIIIaHHOE COCIMHEHNUE MPOBOJHUKOB.

PaboTa snexkrpuyeckoro Toka. 3akoH [[xoymns—JIeniia. MOIIHOCTh JIEKTPUYECKOTO TOKA.

DJNEKTPOJIBHXKYIIAasi CUJla M BHYTPEHHEE CONPOTHBJICHUE HCTOYHHMKA TOKA. 3akoH Oma Il MOJHOM (3aMKHYTOM)
aneKkTpudeckoil nenu. Kopotkoe 3aMbIkaHue.

DJIEKTPOHHAs TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTUBJIEHUS METAJIOB OT TEMIIEpaTyphl.
CBepXIpOBOJIUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonympoBomuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYyNpPOBOAHMKOB. CBoiicTBa P—N-mepexona.
[ToyrpoBOIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B PACTBOPaX M paciuiaBax dJIEKTPOJIUTOB. DIEKTPOIUTAYECKAS JUCCOUUALINS. DIEKTPOIU3.

DNEeKTpUUECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psaa. Monnus. [1nazma.



TexHHuuecKrue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTAaT, HCTOYHUKU TOKa,
AJIEKTpOHArpeBaTelIbHble MPUOOPBI, INEKTPOOCBETUTEIbHBIE MPHUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAaKYyMHBIA THO[,
TEPMUCTOPHI U POTOPE3UCTOPBI, IOTYIPOBOAHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenHne CHibl TOKAa U HANIPSKEHUS.

3aBUCUMOCTb COIIPOTHBIICHHS UWIMHAPUYECKUX IMPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IIONEPEYHOIO CEYECHHSI U
MaTepuana.

CMelaHHOEe COeIMHEHNE MTPOBOIHUKOB.

[IpsiMoe wu3MepeHHne >IeKTPOABMWXKYIIEH cuiibl. KOpOTKOe 3amMblKaHUWE TajdbBaHUYECKOIO 3JEMEHTa U OLEHKa
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH CONPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE IIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3IyXaA.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yueHne cMEmaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 37eKTpOABMKYIIEN CHUIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHErO CONPOTUBIICHUS.

HaOnronenue amiexTposiusa.

MexnpeamMeTHbie CBA3H

Nzyuenne kypca ¢pusnku 6a3oBoro ypoBHs B 10 kjacce OCyIIECTBISETCS ¢ YUETOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX
CBsI3€H ¢ KypcamMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nomsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAyYHOTO MO3HAHUA: SIBJICHHE, HAy4YHBI (QaxT,
runoTesa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHUe CUCTEMbl YpaBHEHUH, JUHEHHAs (QyHKUUs, mapadoia, runepboia, ux rpaukud U CBOMCTBA,
TPUTOHOMETpUUECKHE (YHKLUMU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO,
BEKTOPBI M UX NIPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

Buonocus: mexaHn4yeckoe JABHKEHUE B XKUBOW mpupojne, 1udpQys3us, ocMoc, TEIJI000MEH KMBBIX OpPraHU3MOB (BUIbI
TEIUIONEPEIaut, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKUE SBJICHUS B )KUBOU MIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJISIpPHAs Macca, TEIUIOBbIE
CBOMCTBa TBEPABIX TEJ, >KUJIKOCTEH W Ta30B, SJEKTPUYECKHE CBOKCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLIMALIMS,
raJibBaHUKA.



l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUI C HCIIOJIB30BAHMEM MEXAHU3MOB, YUET TPEHHUS B TEXHUKE, MOJIIUITHUKH,
UCIOJIb30BAaHUE 3aKOHA COXPAHEHUS MMITYJIbCa B TEXHHMKE (pakeTa, BOJOMET U JPYTHUE), ABUTATEIb BHYTPEHHETO CrOpaHus,
napoBasi TypOHuHa, OBITOBOM XOJOAUIBHUK, KOHAUIMOHED, TEXHOJIOTMH MOJIYYEHHUS] COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCJIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE 3JEKTPONPUOOPOB, KCEPOKC, CTPYMHBII
IPUHTED, ANEKTPOHArpeBATENbHbIE TPUOOPHI, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAJIbBAHUKA.

11 KITACC

Paznen 4. JjekTpoauHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAAL UHOYKUUA

[ToctostHHbIE MarHUTHl. B3anmoaencTBHUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1oje. BEeKTop MarHMTHOW MHAYKIHH.
[IpyHIMI CyNEpIO3UIIMM MAarHUTHBIX Nosiei. JIuHuu MarHUTHOW MHAyKUuW. KapTuHaA JWHWI MarHUTHOW MHIYKIMH TOJIS
IIOCTOSIHHBIX MarHUTOB.

MarauTtHoe noJie MpoBOJHKKA C TOKOM. KapThHa TMHUM HHAYKIUU MATHUTHOIO IOJIS JNIMHHOTO NPSIMOTO MPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA ¢ TOKOM. OnbIT Ipcrena. BzanmoneicTBue mpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIllpaBJICHUE.

Cuna JlopeHuia, e€ MOyJib ¥ HampaBiieHHE. J[BIDKEHHE 3apsKEHHOM YacTUIIBI B OJTHOPOJHOM MarHUTHOM moJje. PaGora
cwiibl JIopeHna.

SIBneHnE 3IIEKTPOMArHUTHON MHAYKUIMH. [IOTOK BEKTOpa MarHUTHOM MHIYKIMHU. DJIEKTPOJBHKYILIAs CUJIA UHIYKIIHH.
3aKOH dJIEKTPOMAarHUTHOW nHAyKumu Papanes.

BuxpeBoe anekTpudeckoe mnojie. DICKTPOABIKYILAS CUla UHAYKIMU B MPOBOJHUKE, BUKYIIEMCS MOCTYNATEIbHO B
OJHOPOJHOM MarHUuTHOM IIOJIE.

[IpaBuno Jlenua.

NuaykTHBHOCTH. SIBI€HHE CAMOMHAYKIUH. DJIEKTPOABUKYIIAS CUJIa CAMOUHIYKIIUH.

DHEprusi MAarHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TTOCTOSHHBIE MATHUTBI, JJIEKTPOMATHUTHI, SJIEKTPOIBUTATEIb,
YCKOPUTENM 3JIEMEHTAPHBIX YaCTHULl, THAYKIIMOHHAS MEYb.

Jlemoncmpayuu

OmnbIT Opcrena.



OTKIJIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MArHUTHBIM MOJIEM.

JIMHMY MHAYKIIMY MarHUTHOT'O ITOJISL.

B3anMozeicTeue AByX MPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHUE IIEKTPOMAarHUTHOW HHYKLINH.

[IpaBuno JleHna.

3aBUCUMOCTb JIEKTPOABUKYILEH CUIIbI MHAYKIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOI'O MOTOKA.
SIBneHne caMOMHAYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3ydyeHne MarHuTHOIO IOJISA KaTYLIKU C TOKOM.

Hccenenosanue neMCTBUS IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
HccnenoBanue SBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIAH.

Paspnen 5. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBoOOAHBIE MeXxaHMYecKue KkoiyieOaHus. ['apmoHuueckue konebanud. [lepuon, yacrora,
aMIuTyaa u ¢asa kojebanuid. [IpyxuHHbI MasTHUK. MaTeMaTUueCKUi MasiTHUK. Y paBHEHUE TapMOHUYECKUX KOJeOaHUH.
[IpeBparienue sHeprUM NPy rAPMOHUYECKUX KOJICOAHMSIX.

Koneb6arenbupiii  koHTYp. CBOOOIHBIE 53JIEKTPOMAarHUTHBIC KOJEOaHWS B HACATBLHOM KOJI€OAaTeTbHOM KOHTYpE.
AHaJIOTHSI MEXK]Ty MEXaHUYECKUMU U JIEKTPOMArHUTHBIMU KosiebanusiMmu. dopmyna TomcoHa. 3aKoH COXpaHEHHS SHEPTHUH B
UJealbHOM KOJIEOATEIbHOM KOHTYE.

[IpeacraBnenure o 3aryxarouux KoseOaHusX. BriHyxkIeHHbIE MexaHWueckue kojeOaHusi. Pezonanc. BbeIiHyXIIeHHbIE
AJIIEKTPOMATrHUTHBIE KOJICOAHNS.

[Tepemennslit Tok. CHHYCOUIaNIbHBIN TEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U ICHCTBYIOIIEE
3HAYCHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBojcTBo, mepenadya U MOTPEOTCHUE DICKTPUUECKON SHEPruu. DKOJOTUYECKUE PUCKH TpHU
MIPOU3BOJICTBE AEKTpo3HEprun. KynbTypa nCrnoap30BaHus SJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HMU.

TexHu4yeckre yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JJIEKTPUUYECKHN 3BOHOK, T€HEpaTop MEPEMEHHOI0 TOKa,
JIMHUY 3JIEKTponepeay.

Jlemoncmpayuu



UccnenoBanue mapaMeTpoB KoiaeOaTeIbHON CHCTEMBI (TIPYKUHHBIN WM MaTEMaTUYECKU MAsITHHK).

Habmronenue 3aryxarommx KojieOaHHH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE ANIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuuiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HAIIPSIKEHUSI OT BPEMEHH ) JUISl JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu nociaegoBaTEIbHOM COEUHEHUH PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojiesnb JIMHUY 3TIEKTPONEPENAYN.

Vuenuueckuii skcnepumenm, nabopamopmuvie pabomol

UccnenoBanue 3aBUCUMOCTH TIeproa MajbIX KOJIeOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Tpy3a.

Hccnenoanre neEpeMEHHOro TOKa B LIEMH U3 MTOCIEA0BATEIBLHO COCIMHEHHBIX KOHACHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUNHbBLE 60JIHbL

MexaHuueckue BOJHBI, ycioBusi pacnpoctpanenus. Ilepuon. CKopocTh pacnpoOCTpaHEHHST W JIJIMHA BOJIHBI.
[Toniepeunsie u po10abHEBIE BOIHBL. HTEppepeHns u nudpakius MeEXaHH4ECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIC BOJTHBL. Y CIIOBHS U3 TyU€HUs SJIEKTPOMArHUTHBIX BOJIH. B3anmuast opuenranus Bektopos E, B, V B
ANEKTPOMArHUTHOM BoHE. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, MPETOMIICHHE, TOJspu3anus, audpakxiius,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTpoMarHuTHLIX BOJIH. [I[puMeHeHre 3JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpyuHLMIBI pauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIIEN CPEIbI.

TexHu4yeckue yCTpONUCTBa U MPAKTUYECKOE MPUMEHEHUE: My3bIKaJIbHbIE HHCTPYMEHTHI, YJIbTPa3BYKOBasl IMarHOCTHKA B
TEXHUKE U MEJIUILIMHE, pajiap, paAUONPUEMHUK, TeJIEBU30D, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mronieecst Teo Kak UICTOYHHUK 3BYKa.

Hab6nronenue orpakeHus: U NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBO pE€30HaHC.

HabGnronenue cBA3M rpOMKOCTH 3ByKa U BRICOTHI TOHA C aMIUTUTYIOM M 9aCTOTOM KoJIeOaHUH.



WccnenoBanne CBOWCTB  AJIEKTPOMATHUTHBIX BOJIH: OTpPaXECHHE, TMPEIOMIICHHWE, Mojspu3anus, audpakmus,
uHTepdEepeHIINs.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsMonuHeHOE pacnpocTpaHeHHWE CBeTa B OJHOpoAHOM cpene. JIyd cera. Toueunslii
HMCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n3o0paxeHuil B INIOCKOM 3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBeTa. AOCOJIOTHBIA TMOKa3zaTelb mpenomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpeaenbHbIi yroy MoJIHOTO BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cBeta. LBer.

Cobuparonye u paccenBaronive JMH3bl. ToHKas guH3a. POKYCHOE PACCTOSIHUE M ONTHUYECKAsl CHJIa TOHKOHW JIMH3BI.
[TocTpoenue n300pakeHHt B COOMpAIONIUX M PACCEMBAIONIMX JUH3aX. DopMysia TOHKOW JMH3bI. YBEJIMYEHHUE, JaBAEMOE
JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas onrtuka. WuTepdepenuus cBera. KorepeHTHblE MCTOYHUKH. YCJIOBUSI HAONIOJEHUS MAaKCUMYMOB H
MUHHUMYMOB B UHTE€P(HEPEHITMOHHON KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. JudpaxkmuonHas pemérka. YcloBue HAOMIOACHUS TJIABHBIX MAaKCHUMyMOB TMpU TaJCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha NU(PPAKITMOHHYIO PEIIETKY .

[Tonsapu3zanus ceera.

TexHuyeckre YCTpOMCTBA W MPAKTHUYECKOE IPUMEHEHHME: OYKH, Jyna, ¢oToammapaT, MpPOCKIMOHHBIN armapar,
MHUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PPAKITUOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsmomnuHetHOE pacnpocTpaHeHue, OTpakKeHUE U MpejomMiieHre cBeTa. OnTHYeCKUe MpUuOOpPHI.

[TosiHOE BHYTpEHHEE oTpakeHue. Moiesnb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mopenu MUKpOCKoTa, TeJIECKOIa.

Habmronerune natepdepeHIIny cBeTa.

Habmronenune nudpakiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOILIBIO TPU3MBL.

[Tonyuyenue cnekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

Hab6nronenue nonspuzamnum cBeTa.



Vuenuueckuii sxcnepumenm, 1abopamopisie pabomol
N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanue cBONCTB H300pakKeHUH B JIMH3aX.
Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIENUAIBbHON TEOPHH OTHOCHUTEILHOCTH
['paHunbl  TPUMEHMMOCTH  KJIACCHMYECKOW MeXaHuku. llocTymaTel crnenuanbHOM  TEOpUH
WHBapUaHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIILHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3AMEJIEHUE BPEMEHU U COKPAIICHUE IJTUHBI.
DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.
CBs3b MacChl ¢ SHEPTHUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTUIBI. DHEPTUS TTOKOS.

Paznen 7. KBanToBasi pusnka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBs3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTUS U UMITYJIHC (POTOHA.

OTHOCUTCIIbHOCTH.

OtkpeiTe u uccienoBanue ¢porodpdexra. Onbitel A. I'. CtoneroBa. 3akonbsl (hoTodPdexra. YpaBHeHne DUHIITEHHA

st potoaddexra. «KpacHas rpanuiiay porosddexra.
JlaBnenne ceera. OnbiTol I1. H. JIeOenera.
XUMHUYECKOE ICUCTBUE CBETA.

TexHnueckre ycTpoicTBa M MPAKTHYECKOE MPUMEHEHUE: (POTOAIEMEHT, (POTONATUUK, COTHEUHAs OaTapesi, CBETOJIUO.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
UccnenoBanue 3akoHOB BHeTHETo (poTodddekra.
Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -yactuil. [lnanerapnas momens atoma. Iloctymats
bopa. U3znydyenune u nornomenre GOTOHOB MpH MEPEXOAEC aToMa ¢ OJHOTO YPOBHS DHEPTHUU HA APYrod. Bujsl crekTpos.

CriexTp ypOBHEM 3HEPIHH aTOMa BOAOPO/aA.
BonnHoBele cBoiicTBa yactull. Bonnsl ae bpoiina. KopnyckyispHO-BOIHOBOW yav3M.
CHoOHTaHHOE U BBIHYK/ICHHOE U3JIyYCHHE.



TexHu4yeckre yCTpPOMCTBAa M MPAKTHUYECKOE MPUMEHEHHUE: CHEKTPAIbHBIM aHanu3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue nuHeWyaThIX CIEKTPOB U3ITYyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Habnronenue nuHedyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTHI, JOKA3bIBAIOIIME CIOKHOCTh CTpoeHus sijapa. OTKpeITHE paguoakTuBHOCTU. OmbiThl Pesepdopaa mo
OMpENETICHUIO COCTaBa paguOaKTUBHOrO wu3iayueHus. CpoiictBa anb(da-, Oera-, ramma-usnydeHus. BrusiHue
PaIMOaKTUBHOCTHU Ha KUBbIC OPTAHU3MBI.

OTtkpeiTHE NpoTOHA W HelTpoHa. HyknonHass monens sapa I'elizenHOepra—lBanenko. 3apsa siapa. MaccoBoe 4HCIIO
sanapa. M3oromsl.

Anbda-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacna. 'amma-u3nydeHue. 3aKOH palnOaKTUBHOTO pacraa.

DHeprus cBA3M HYKJIOHOB B sifjpe. SnepHble cuibl. JlepekT Macchl sapa.

Anepnsie peakunu. [lenenue u cuHTe3 A1€p.

Anepnsiit peaktop. TepmosepHbIii cuaTe3. [IpoOaeMbl U TePCIEeKTUBDI AIEPHON YHEPTETUKU. DKOJIOTUUECKUE ACTICKTHI
SAIEPHON DHEPIETUKMU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Metob1 HAOIIOACHUS U PETUCTPAIIMU AJIEMEHTAPHBIX YaCTHII.
dyHaaMeHTalIbHbIC B3auMOJIeUcTBUS. EquHCTBO (prznueckoil KapTUHBI MUPA.

TexHnYeCKHe yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: JHO3UMETpP, Kamepa BuiibCOHa, SEpHBIN PEAKTOpP, ATOMHAS
o6omba.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH



Oransbl pa3BUTHA aCTpOHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMUM.

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUJAUMOE JBUKEHUE.

ConHeuHas cucrema.

Connne. Conneunast akTuBHOCTb. VcTtouHuk sHeprum CosiHIAa M 3BE3M. 3BE3/AbI, UX OCHOBHBIE XAPAKTEPUCTUKH.
JlnarpaMMa «CHEKTpaJIbHbIA KJACC — CBETUMOCTBY». 3BE3/bl TIJIABHOM MOCIEAOBATEIIBHOCTU. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» I 3BE37 TJIABHOM MOCIIENOBATENbHOCTH. BHyTpeHHee ctpoeHne 3BE37. COBpEMEHHBIE MNPEACTABICHUSA O
POUCXOKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Mieunsiit [Iyts — Hama I'anaktuka. [lonoxenue u neuxxenue Counnia B ["anaktuke. Tunbl ranaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE IBIPHI B ApaxX ralaKTHK.

Bcenennas. Pacimpenue Beenennoid. 3akon Xa06isa. Pazoeranue ranaktuk. Teopust bonbimoro B3peiBa. PenukroBoe
U3IIy4YCHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Vuenuueckue nabnooenus

HabutoieHust HeBOOPYKEHHBIM IJ1a30M C UCIOIb30BAaHUEM KOMITbIOTEPHBIX MPUIIOKEHUHN AJIs OTPEeIICHUS IOJI0KEHUS
HEOECHBIX 00BEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE cO3Be3/1usi CeBEpHOro MONyIIapus U SIPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, minanet, Mnegnoro [lyru.

Oo0o0maromiee MOBTOPEHUE

Ponb ¢u3uku m acTpOHOMHUHM B 3KOHOMUYECKOM, TEXHOJIOTMYECKOW, COLMAIBbHON M 3TUYECKON cepax NeaTebHOCTH
4esioBeKa, pojb U MECTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOM HAyuyHOM KapTUHE MHpa, posib (PU3NYECKOW TEOpUU B
dbopMHUpPOBaHUM TPEACTABICHUNA O (UMYECKON KapTUHE MUpPa, MECTO (PU3WYECKON KapTHHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca usnku 6a30Boro ypoBHs B 11 kiacce ocyniecTBisieTcs: ¢ y4ETOM COJEPIKATENIbHBIX MEKIPEIMETHBIX
CBsI3€H ¢ KypcamMu MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle noHamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO TIO3HAHUS: SIBJIEHUE, HAy4HbIH (QaxT,
runoTresa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHUsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: permieHue CUCTEMbl YPAaBHEHHM, TPUTOHOMETpUYECKHE (DYHKIIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX IPOEKUMM HA OCH KOOPJMHAT, CIIOXKEHUE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIMA, MPU3HAKK MOJIO00US TPEYrOJIbHUKOB, OMpENEiICHHE IUIOMATU IJIOCKHX (QUTyp H
o0BbEMa Ted.



Buonocus: snexTpuueckue SBICHUS B >KUBOW MPHUPOJE, KojeOaTeabHbIC IBUKEHHS B KUBOW MPUPOJIE, ONTHUYECKHE
SBJICHMSI B )KMBOM IIPUPOJIE, IEUCTBUE paJUallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB U MOJEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX TeJl, MEXAaHWU3Mbl 00pa30BaHUs
KPUCTAJUINYECKOUN PEIIETKH, CIEKTPAJIbHBIA aHAIINS.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIH, 3aJIEKU MAarHUTHBIX pyl, (OTOChEMKA 3eMHOW MOBEPXHOCTH, MpeICKa3aHUe
3EMJIETPSACEHUM.

Texnonocus: JIMHAX 3JIEKTPOIEpead, T€HEpaTOp NEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb, HHAYKIMOHHAS I€4b, pajap,
panuonpuéMHUK, TENEeBH30p, aHTeHHA, TenedoH, CBY-meyb, MPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJTHEYHAs
OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yyebHoro mpenmera «®Dusnka» Ha ypoBHE cpemHero oodiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJAKHO
o0ecreunTh JOCTIKEHNE CICAYIOMUX JIMYHOCTHBIX, METAMPEIMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS YyueOHOro mpeaMera «DPu3nKay OJDKHBI OTpa)XaTh TOTOBHOCTh UM CIOCOOHOCTH
0o0yyarommxcsi PYKOBOACTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHX YOEXJECHHUM, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSAM POCCUHCKOTO
o0111ecTBa, paCHIMPEHUE KU3HEHHOTO OMNbITa M OMNbITa JEATEIIBHOCTH B IPOIIECCE pean3allii OCHOBHBIX HANpaBJICHUI
BOCIIUTATEJIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUM OOYYAIONMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUMCKOIO
00IIIeCTBA;

IPUHATHE TPATUITMOHHBIX O0IIEYEIOBEYECKUX TYMAaHUCTUUECKUX U JEMOKPATHUECKUX IIEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JIEITEIbHOCTh B MHTEpECaX TPa)kTIaHCKOTO O0IIEeCTBa, Y4aCTBOBATh B CAMOYIPABICHUH
B 00pa30BaTeIbHON OpraHU3AIINH;

YMEHHE B3aMO/ICHCTBOBATH C COIIMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTH3MA,

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JAOCTIXKCHHUSIM POCCHUMCKUX YYEHBIX B 00JacTH (DU3UKU U
TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTH OLIEHUWBATH CUTYallMI0 U MPUHUMATh OCO3HAHHbBIC PELICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI ¥ LIECHHOCTH, B TOM YHUCJI€ B IESITEIbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3cTeTHYEeCKOT0 BOCTIMTAHMS:



ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3HUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpEC K pasziIuyuHbIM chepaM MpodecCHOHATBHON AESTeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PM3UKOM U TEXHHUKOH,
yMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOP Oy TyIiel mpoeccuu 1 pean30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (PU3UKK HA MPOTSHKEHUHU BCEH JKU3HH,

6) IK0JIOrHYeCKOro BOCIIMTAHMA:

c(OPMHPOBAHHOCTD IKOJIOTHUECKOM KyJIbTYphl, 0CO3HAHHE TTI00AIBHOTO XapaKTepa AKOJIOTHUECKUX MPooIIeMm;

IUTAHUPOBAHKUE M OCYIIECTBIICHUE ACHCTBUI B OKPYXAIOIIeH cpefie Ha OCHOBE 3HAHMS IeJield YCTOWYUBOTO Pa3BUTHS
YeII0OBEYECTBA;

pacIMpeHne OMbITa AEITeIbHOCTH IKOJIOTUYECKOM HAMTPABICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUH 10 (U3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NUYECKOIN HAYKH;

OCO3HaHHWE [IEHHOCTH HAYYHOHN NIeATEIHHOCTH, TOTOBHOCTh B MPOIECCE U3YUECHUS (PU3UKH OCYIIECTBISTH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jiornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTyaJIM3UPOBATh MPoOJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEAETATH LETU AEATCIbHOCTH, 3J1aBaTh MApAMETPhl U KPUTEPUU UX JOCTUKECHUS,
BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMaTPHUBACMBIX (DU3UUCCKUX SBIICHUSIX;
pazpabaThiBaTh IJIaH pEHICHUS MPOOJeMbl ¢ Y4€TOM aHajinu3a HWMEIONIUXCS MAaTepuajbHBIX M HEeMaTepUaTbHBIX
pecypcoB;
BHOCUTH KOPPEKTHUBHI B JI€SATEIBHOCTh, OLICHUBATH COOTBETCTBHUE PE3YJbTATOB LIEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUM
JIEATSIILHOCTH;
KOOPJIMHUPOBATH U BBITIONHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE PU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBnble nucciaenoBarejbCKue 1eCTBUSA.
BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KIIFOYEBBIMU MOHATUAMU U METOJIaMH (PU3UYECKON HAYKH;



BJIa/IETh HABBIKAMH Y4€OHO-UCCIIEOBATEIbCKON M MPOEKTHOM NEATENbHOCTH B 00JacTU (PU3UKH, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PeIIeHHs 3a/1a4 (PU3MYECKOr0 COJCepKaHUs, IPUMEHEHHUIO Pa3TUYHBIX
METO/IOB TIO3HAHUS;

BJIQ/IETh BUIAMHU JIEATEIBHOCTH MO TOJYUYEHUIO HOBOTO 3HAHUS, €r0 UHTEPIpETAINH, MTPeoOpa30BaHUIO U IPUMEHEHHIO
B PA3IMYHBIX YYEOHBIX CUTYalIUAX, B TOM YKCJIE MPU CO3/IaHUU YUEOHBIX MTPOEKTOB B 00JaCTH (DU3HKHY;

BBISBIISITh NIPUYUHHO-CIICACTBEHHBIC CBSI3M U aKTyallM3UpOBaTh 33Jady, BBIIBUTATh TUIOTE3y €€ pelIeHHs, HaXOIUTh
apryMEHTBHI JUIs TOKa3aTeIbCTBa CBOMX YTBEPKACHUH, 3a/1aBaTh MMapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE PEIICHUS 3a/Jaydl pe3yibTaTbl, KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIHMPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIbHOU AESATEIHLHOCTH, B TOM YHCIE TPU H3yUYECHUHU
bu3HuKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTHUECKYIO 0071aCTh KU3HEACATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE HJIEH, PEAJIaraTb OpPUTrHHAIbHbIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IMyCKaIOIIUEe albTepHATUBHBIC PEILICHUSI.

PabGora ¢ nndpopmanueii:

BJa/IeTh HaBbIKAMHU TMOdy4YeHHs wuHpopMammu (U3MUECKOTO CONEpKaHWsS U3 HWCTOYHUKOB DA3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBIISATH TMOUCK, aHAJIM3, CUCTEMATH3AIMI0 W HMHTEPHIpEeTalio WH(pOpMaIMU pa3TuYHBIX BUAOB H
dhopM mpeacTaBICHNUS,

OLIEHMBATh JOCTOBEPHOCTH HH(OpMALINH;

UCTIONB30BaTh CpPEACTBA HWH(POPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTHMH B PEIICHWH KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX W OPTaHM3AIlMOHHBIX 3a7ad C COOJOJIEHUEM TpeOOBaHWN DJPrOHOMHKH, TEXHHKH O€30MacHOCTH,
THTHUEHBI, PecypcocOepekeHHs, TPABOBBIX U AITHUECKUX HOPM, HOpM WH(OPMAIIMOHHOK O€30MMaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEpKaHUS B pa3lUUHbIX (popMarax ¢ yuéTOM HazHa4yeHHs UH(OpPMALUU U 1IeJIeBO
ayJIMTOpPUH, BHIOMpast ONTUMAIBbHYIO (OPMY MPEICTABICHUS U BU3yaTU3allUu.

KoMMyHuKaTHBHBIE YHHBepPcaibHble yieOHbIe 1eiiCTBHA:
OCYIIECTBIISITH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacmno3HaBaTh NPEANOCHUIKYA KOHGIUKTHBIX CUTYaIlMi U CMATYATh KOHQIUKTHL;
Pa3BEPHYTO U JIOTMYHO U3JaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3bIKOBBIX CPEJICTB;



MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHTHOW W WHIMBU Ty ATbHOU PabOTHI;

BBIOMPATh TEMAaTUKY W METOJbl COBMECTHBIX JACHCTBUI C yU4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA
KOJUIEKTHUBA;

MPUHUMATh T COBMECTHOW ACSATEIHHOCTH, OPTaHW30BHIBATH W KOOPAWHUPOBATH NEUCTBHUS MO €€ JTOCTHIKEHHIO:
COCTABJISITh TUTAH JEUCTBUM, pacTpenessiTh PO C y4éTOM MHEHUN YYaCTHUKOB, OOCYXHaTh pPE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAauyeCTBO CBOCTO BKJIaJa M KaKJIOr0 yYacTHHKAa KOMaHAbI B OOIIMH pe3yJbTaT IO pa3pabOTaHHBIM
KPUTEPHUSIM;

TpeIaraTh HOBBIC IMTPOEKTHI, OTICHUBATh HUJEH C TIO3UITUH HOBU3HBI, OPUTHHAILHOCTH, MPAKTHICCKOW 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETHYCCKOE IIOBEACHUE B PA3IMYHBIX CHUTYallUSX, IMPOSBISATH TBOPUYECTBO W
BOOOpaXeHUE, OBITh MHUITHATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE JeiiCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYIIECTBJIATh I103HABATEIbHYIO JIEATENbHOCTh B 00dacTh (U3UKH M aCTPOHOMHUH, BBISBIATH
MpoOJIEMBbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIEHUS PACUYETHBIX M KAYECTBEHHBIX 3aa4, IUIAH BBINOJHEHHS MPAKTUYECKOU
paboThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUI;
JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;
paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUMH;
Jie1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OLICHUBATh PUOOPETEHHBIN OIIBIT;
CrocoO0CTBOBAaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULIMH B 00NacTh (U3HKH, IOCTOSHHO TIOBBIIIATH CBOWU
00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:
NaBaTh OLICHKY HOBBIM CHUTYalMsM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTbH, OLIEHUBATH COOTBETCTBHUE PE3YyJIbTATOB
LEIISIM;
BJIa/IETh HABbIKAMU MO3HABATENIbHOM pe(hIeKCUU KaK OCO3HAHMSI COBEPILIAEMbIX ACHCTBUI U MBICITUTENIbHBIX IPOIIECCOB,
UX PE3yNbTaTOB U OCHOBAHW;
MCIOJIb30BaTh MPUEMBI pehIeKCUU 7Sl OLIEHKU CUTYallld, BEIOOpa BEPHOTO PELLICHUS;
YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD PELICHMS 10 UX CHUKECHHUIO;



MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YJIbTATOB IEATEIbHOCTH;

NPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA,

IPUHUMATh MOTHUBBI U apIyYMEHTBI APYTUX MIPU aHAJIM3€ PE3YJIbTATOB JEATEIBHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mpouecce gocTrmxkeHus] TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMBI N0 (PU3MKE IJI YPOBHS CPEIHEro OOIIEro
oOpa3oBaHMsl y 00yUarOUIMXCs COBEPIIEHCTBYETCS YMOLIMOHAIBHBIN HHTEUIEKT, IPEANOoaralomuil cOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh IOHMMAaTh CBOE HMOLMOHAIBHOE COCTOSHUE, BHUJETh HalpaBlICHUs
pa3BUTHUSI COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE,
CIIOCOOHOCTH aIalITUPOBATHCSA K SMOLUMOHAIBHBIM U3MEHEHUSM U TIPOSBIISITH TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALMM, BKIKOYAKOUIEH CTPEMIICHHE K JOCTMIKEHHUIO LIEIM U YCNEXy, ONTUMHU3M, WHUIIMATUBHOCT,
YMEHUE JIEUCTBOBATh UCXOS U3 CBOMX BO3MOKHOCTEH;

AMIIATUHU, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHUE JPYTMX, VYYHUTBIBATH €ro mpH
OCYILIECTBJIEHUH OOILEHNUS, CIOCOOHOCTh K COYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpauMBaTh OTHOIIECHUS C JPYTMMH JIFOJbMH, 3a00THUThCH,
NPOSIBIISATH UHTEPEC U pa3peliaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenus B 10 kiacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00y4Jaronmxcs yMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJjib U MeCTO (Ppu3uku B (POPMUPOBAHMH COBPEMEHHOW HAy4YHON KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOU JAEATEIIBHOCTH JIFOACH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHHUSI W3YUYEHHBIX (M3MUECKUX MOJENICH: MaTepuajbHas TOYKa, WHEpIMajIbHas CUCTEMaA
oTcu€Ta, aOCOJIOTHO TBEPIOE TEJO, WUJCAbHBIA Tra3, MOJCIM CTPOCHMS Ta30B, KUJIKOCTEH W TBEPABIX TeEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsi/i PU pelieHnU (PU3NUECKUX 3a]1ay;

pacno3HaBath (hU3MUECKUE SBJICHHS (TIPOILECCH) W OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISPHO-
KUHETUYECKOW TEOPUM CTPOCHHS BEHIECTBA M JJEKTPOJAUMHAMHUKHU: PABHOMEPHOE W PABHOYCKOPEHHOE MPAMOJIMHEUHOE
JBUYKEHUE, CBOOOIHOE MaJIeHUE TeJl, IBMXKEHHE MO OKPY>KHOCTH, MHEPLIMS, B3aUMOEHCTBUE Ted, nuddy3usi, OpoyHOBCKOE
JBUYKEHUE, CTPOCHUE JKUJKOCTEH M TBEPIABIX Tell, U3MEHEHHE 00bEMa TeJl MpU HArpeBaHuUU (OXJIAXKACHUH), TEIJIOBOE
paBHOBECHE, UCNIAPEHUE, KOHAEHCALINS, [IJIABJICHUE, KPUCTAIUIN3alUs, KUIIEHUE, BIAKHOCTh BO3/yXa, NOBBIIIEHUE 1aBJICHUS



rasa Ipu €ro HarpeBaHWU B 3aKPBHITOM COCYJE, CBSI3b MEXKIY IapaMeTpaMH COCTOSHUS ra3a B M30MPOIECCaX, dICKTPHU3AIIHS
TeJ, B3aNMOJICHCTBHUE 3apsIOB;

OIMHCHIBATh MEXaHUIECKOE JBMKCHHE, UCTIONIB3Ys (DU3MUECKHe BETUIMHBI: KOOPANHATA, Ty Th, IEpEMEIICHIE, CKOPOCTb,
YCKOpEHHue, Macca Tena, Cujla, UMIYJIbC Tella, KMHETHYeCKas dHEpTus, MOTCHIMalbHAas SHEprus, MeXaHuueckas padora,
MEXaHW4YeCKass MOUIHOCTh; MPHU OMHCAHUM TMPABUIBHO TPAKTOBATh (DU3MUECKH CMBICT HUCIHOJIB3YEMBIX BEIHUYHUH, HX
0003HAYCHHUS U €IMHUILIBI, HAXOIUTH POPMYIIBI, CBA3BIBAIOIINE JaHHYIO GU3UUYECKYIO BEIHUUHY C APYTUMHU BEJIMUYNHAMU;

OIHCHIBATh W3YYCHHBIC TETUIOBBIC CBOWMCTBA TEN M TEIJIOBBIC SIBIICHUS, UCIONB3Ys (PU3MUECKHE BEIMUYUHBI: JTaBIICHUC
rasa, TeMIeparypa, CpeiHsAs KUHETHYECKas SHEPrusi XaOTUYECKOTO IBMKCHMSI MOJIEKYJ, CPEIHEKBaJpaTUYHas CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIJIOTHI, BHYTPEHHsSS SHeprus, paboTa raza, KOIPQPUIMEHT TMOJE3HOTO IACHCTBHS TEIUIOBOTO
JABUTATENS; TMPU OINMCAHUHM TPABUIBHO TPAKTOBATh (U3WYECKUN CMBICT HCHOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS H
€IMHULIbI, HAXOUTh (POPMYJIbL, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU BEIUUNHAM;

ONUCHIBATh HM3YYECHHBIE AIIEKTPUUYECKUE CBOICTBa BELIECTBA M AJIEKTPUYECKUE SIBJIEHUS (IIPOLECCHI), HCIOJB3YS
¢bu3nyecKkne BETUYMHBL: JJIEKTPUUYECKUI 3apsiji, SJICKTPUYECKOE TIoJie, HAMpsHKEHHOCTh TOJIA, MOTEHIHAaJ, Pa3HOCTh
MOTEHIIMAJIOB;, MPHU OMHUCAHWUU TPABWIBHO TPAKTOBATh (DU3MUECKHUN CMBICT HCIOJB3YEMBIX BEIWYHH, MX O0O3HAUYCHUS H
€/IMHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMHU BEINYMHAMY;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCH U SBJIEHUS, UCHOJb3Ys (GU3NUECKUE 3aKOHBI M MPUHLUIBL 3aKOH BCEMHUPHOTO
tarotenus, |, Il u 1l 3akonst HproTOHA, 3aKOH COXpaHEHUSI MEXaHHUUECKOW SHEPTHH, 3aKOH COXPAHECHHS UMITYJIbCA, PUHIIUTL
CYNEpPHO3UINHA CHJI, TPUHIUI PABHOMPABUS HWHEPIMATBHBIX CHUCTEM OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEeIHEN KMHETUYECKOW SHEPTUH TETIOBOTO JIBIKEHUSI MOJIEKYJT C aOCOFOTHOM
TEMIIEpPaTypol, MEpBbIH 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAaHEHHUS 3JIEKTPUUECKOro 3apsnaa, 3akoH Kynona, mpu stom
pa3ianyaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAXKEHHWE U YCJIOBUs (TpaHMIbI, 0OJIacTH)
MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPHHIIMIIBI JACHCTBHS MAIIWH, MPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHUS HX
0€301MacHOTO MCIIOIH30BAHMSI B IOBCEAHEBHOMN KU3HM;

BBITMOJIHATh 3KCIEPUMEHTHI MO HCCIEAOBAHUIO (DU3MUECKUX SIBJICHHM M MPOLECCOB C HCIOJIB30BAHUEM IMPSIMBIX U
KOCBEHHBIX H3MEpEHHH, mpu >TOM (QOpMyIHpoBaTh IpobiieMy/3ajadyy U THUIOTE3y YYEOHOro SKCIEpHUMEHTa, coOupaTh
YCTaHOBKY M3 TPEIOKEHHOTO 000y I0BaHUs, IIPOBOIUTH OIBIT U (HOPMYJIHUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHUST (PU3NISCKUX BEJIMYMH, MPU 3TOM BBHIOMPATh ONTHUMAIBHBIN CIOCOO
M3MEPEHUS U UCIIOJIb30BATh U3BECTHHIE METOAbI OLIEHKH MOTPEIIHOCTEN U3MEpEeHNUH;



UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (M3MUECKUMHU BEIMYMHAMH C HUCIOJIb30BAHUEM MPSAMBIX H3MEPEHMH, MPU 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PUKCHPOBATH pe3ysbTaThl MOJYYCHHON 3aBUCUMOCTH (DPU3MYECKUX BEJIWYMH B BHUJE TAOJIHUIl U
rpaduKOB, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

co0MroAaTh mpaBuiia 6€30MacHOroO Tpy/ia MpHU MPOBEIECHUU UCCIEIOBAaHUI B paMKaX Y4eOHOTO SKCIIEPUMEHTA, YIEOHO-
HCCIIEIOBATENIbCKOM U TPOEKTHON JESITeTbHOCTH C HCIOJIb30BAHUEM M3MEPUTENbHBIX YCTPOHCTB W J1a00paTOpHOTO
000pyI0BaHUS;

pemaTh pacyéTHbIEC 3a7auyl C SIBHO 33laHHON (PM3MUECKOM MOJEINbIO, UCIONB3Ys (PU3nyYecKre 3aKOHBI M IMPUHIIUILI, Ha
OCHOBE aHaliM3a YCJOBHS 3a/Jaydl BBHIOMpATh (U3MYECKYI0 MOJENb, BBIICHATh (PU3MUECKHE BETUYUHBI U (HOPMYIIBI,
HEOOXOaUMBIC il €€ peIIeHUsi, MPOBOJUTH PacuéThl W OLEHUBATH PEATbHOCTh IMOIYYCHHOTO 3HAYCHUS (HU3MUECKOM
BEJIMYMHBI;

pelIaTh KaueCTBEHHbIE 3aJlauM: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LEMNOUYKY PACCYKIACHHHM C OMOpod Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

WCIIONIb30BaTh TPU pEHICHHH Yy4YeOHBIX 3a/lad COBPEMEHHbIE HWH(OPMAIMOHHBIE TEXHOJIOTUU JJsl TIOMCKA,
CTPYKTYpUPOBAHUSA, WHTEPIPETAIIMA M TPEACTABICHUS Y4eOHOM M HAy4YHO-TIOMYJSIpHON WHGOpMAIMU, TOTYyYEeHHOU WH3
pa3IMYHbIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJTy4aeMyto HH(POPMAIIUIO;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB
OKpY>KaloIlero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO (PU3MKE B TMOBCEAHEBHOM JXU3HU Il obecredeHus Oe30MacHOCTH TpHU
oOpateHuu ¢ MpuoOpamMu U TEXHUUECKUMHU yCTPOMUCTBAMH, IS COXPAHEHHSI 3JI0POBbSI M COOITIOIEHUSI HOPM DKOJIOTUIECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B IpyIIEe C BBHIMOJIHEHUEM PA3IUYHBIX COLMAJIBHBIX POJIEH, MIaHUPOBATh PadOTy TPYyMIbl, PalOHAILHO
pactpenenaTh 00S3aHHOCTH M TUIAHUPOBATh JCSATENBHOCTh B HECTAHIAPTHBIX CUTYallUAX, aJIeKBAaTHO OIICHUBATH BKIIA]]
Ka)KIOTO U3 YYaCTHUKOB TPYMIHI B PEIICHHE pacCMaTPpUBAEMOU MPOOIEMBI.

K xoniy oO6yuenust B 11 kjacce npeaMeTHbIC pe3yIbTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPaKaTh C(HOPMHUPOBAHHOCTH
y 00y4aroumxcsi yMeHUM:

J€MOHCTPUPOBATh Ha MpUMEpax posib U MeCTO (U3UKU B (JOPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI MUpA, B
pPa3BUTHM COBPEMEHHOW TEXHHUKU M TEXHOJIOTUH, B MPAKTUYECKOW JESATEIBbHOCTH JIIOJCH, LEIOCTHOCTh M EIUHCTBO
¢bu3nUecKoil KapTUHBI MHPA;

YUUTHIBATh TPAHUIIBl MPUMEHEHHUSI M3YyYEHHBIX (PU3MUYECKUX MOJIETCH: TOYEUHBIM SJCKTPUUECKUN 3apsl, JIyd CBETa,
TOYEYHBIA UCTOYHHK CBETA, AIEPHAS MOJETh aTOMa, HYKJIOHHAsI MOJIENTb aTOMHOTO si/ipa MpH pelieHN: (PU3NUEeCKHUX 3a1a4;



pacrio3HaBaTh (hpU3HUYecKue sBICHHS (TIPOLECChl) U OOBICHATH MX HA OCHOBE 3aKOHOB JJICKTPOJWHAMHUKHN U KBaHTOBOM
(GU3UKK: 3JIEKTpHYECKas MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aWMOJICHCTBHE
MarHuTOB, DJICKTPOMArHUTHAsT MHIYKIUS, JCHCTBHE MAarHUTHOTO IOJIi HA TPOBOJHUK C TOKOM W JBIDKYIIMHCS 3apsi,
DJIEKTPOMArHUTHBIE KOJEOAHWS ¥ BOJHBI, MPSIMOJIMHEHHOE pACIpOCTPAHEHUE CBETAa, OTPAXKCHHE, MPEIOMIICHHE,
uHTepdepeHtus, AUPpakus W MOJApU3alMs CBeTa, AUcCHepcus cBeTa, (oToanekTpudeckuit 3ddext (dotorddekr),
CBETOBOE JIaBJICHWE, BO3HHMKHOBCHHE JIMHEHYATOTO CIIGKTpa aroMa BOAOPOJA, €CTECTBEHHAass M WCKYCCTBEHHas
PaIMOaKTHBHOCTB;

OIMCHIBATh N3YYCHHBIC CBOMCTBA BelecTBA (IIEKTPHUECKUE, MATHUTHBIC, ONITUYECKHE, MIEKTPHUECKYIO TIPOBOJIUMOCTb
Pa3IMYHBIX CPEA) M DIICKTPOMArHUTHBIE SBICHUS (TPOIECCHI), UCTIONB3YsS (U3NYCCKHE BEIMYHMHBI: JICKTPHUSCKUIN 3apsi,
CHJIa TOKA, DIIEKTPUIECKOE HAIPSHKEHUE, JICKTPUUECKOE COTPOTHBIICHHUE, PA3HOCTH MOTEHIIMATIOB, dIICKTPOIBIIKYIIAs CHIa,
paboTta TOKa, WHAYKIUS MarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTYyIIKW, ASHEPIrUs
AIIEKTPUYECKOTO W MArHUTHOTO TIOJIEH, TEPUOJ] M 4YacToTa KoieOaHWii B KoieOaTeTbHOM KOHTYpE, 3apsl M cuja TOKa B
npoIiecce TApMOHUYECKUX JIEKTPOMArHUTHBIX KOJIeOaHMi, (DOKYCHOE pacCTOSIHUE M ONTHYECKAs CHJIa JIMH3BI, TIPU OMTUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3NUECKUN CMBICT HCIIOJIB3YEMBIX BEJIWYHMH, UX 0003HAYCHHS W CIUHHIIBI, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIOIINE TAaHHYIO (PU3MUYECKYIO BETUUUHY C APYTUMHU BEIIMYNHAMU;

ONMCHIBATH M3yYEHHBIC KBAHTOBBIC SIBIICHUS W IMPOIECCHI, HWCHONB3Ysl (PHU3MUECKUE BEIWYHMHBI: CKOPOCTb
AIIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M 9YaCTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHUO/ MOTypaciiaga, SHEPTHsI CBSI3H
aTOMHBIX SJEp, TPU OMUCAHUU TPABWIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIb3YEMBIX BEIMYWH, UX OOO3HAYCHUS W
CIMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIIAE IaHHYIO (U3WYECKYIO BEIUYMHY C JIPYTMMHU BEIMYMHAMH, BBIYUCIISATH
3Ha4YeHUEe (PU3NIECKOI BETUUNHBL;

aHATM3UPOBATh (PU3UYECKHE TPOIIECCHl U SBICHHS, UCTIONB3Ysl (PH3NUECKUE 3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI
NOCIIEZIOBATEIbHOTO ¥ TIapaJUIeIbHOTO COCNMHEHUS TMPOBOJHHMKOB, 3akoH Jkoymns—JIeHna, 3aKkOoH 31eKTpOMarHUTHOW
WHIYKIUHM, 3aKOH MPSIMOJMHEHHOTO PacCpOCTPAaHEHHsI CBETa, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIIOMIICHHS CBETA,
ypaBHeHHe DiHIITeHHA 11 HOTOAPPEeKTa, 3aKOH COXPAHCHUS SHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH COXPaHCHHS
AIIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAHEHUSI MACCOBOTO YHCIIA, MOCTYyNaThl bopa, 3aKOH paguoakTUBHOTO pacmaja, Ipu dTOM
pa3nuyath CIOBECHYHO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAKCHHWE W YCIOBHS (TpaHUIIB, 00JIaCTH)
PUMEHUMOCTH;

OIPECIISATh HAMPABICHHE BEKTOPA HMHAYKIIMH MAarHUTHOTO TIOJIs TPOBOTHUKA C TOKOM, CHIIBI AMmTiepa u cuiibl JIopeHna;

CTPOHTH M ONKCHIBATh N300pAKEHUE, CO31aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JIMH30M;



BBITIOJHATh KCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3MYECKUX SIBICHUI M TMPOLIECCOB C HCIOIb30BAHHUEM MPSMBIX U
KOCBEHHBIX W3MEPEHMI: Mpu 3TOM (QOpMYJIUpOBaTh IMpoOieMy/3ajady W THIOTE3y y4eOHOro SKCIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 IPEJI0KEHHOT0 000py10BaHus, IPOBOIUTH OIBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE M3MEpPEHUs1 (GU3NYECKUX BEITUYMH, MPU 3TOM BBHIOMPATH ONTHUMAIBHBIN CIIOCOO
MU3MEPEHHUSI U UCII0Ib30BaTh U3BECTHBIE METObI OLEHKH IMOIPEIIHOCTEN H3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIIOJIIB30BAHUEM IPSIMBIX U3MEPEHUI: MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHPOBATh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUE TaOIMIl U IpadUKOB, 1€IaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIEI0BAHNUS;

coOJr01aTh MpaBuiia 0€30MacHOro TpyJla MpU NPOBEIECHUN MCCIEIOBAHUN B paMKaX y4eOHOro SKCIEpPUMEHTa, Yy4eOHO-
HCCJIEI0OBATENbCKOM M TPOEKTHOW JIEATEIbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1a0OpaTOpPHOIrO
000pyT0BaHUS;

pelarh pacy€THbIE 3a/1a4M C SIBHO 33aJJaHHOW (PM3UYECKON MOJENBIO, UCTIONb3Ysl (PU3HUECKUE 3aKOHBI U MPUHIUIIBI, Ha
OCHOBE aHallM3a YCJIOBHS 3aJa4yd BbIOMpATh (PU3NYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIWYUHBI U (POPMYIIBI,
HEOOXOAMMBbIE I €€ pEIICHUs, NPOBOJUTH PACUETHI U OLEHUBATH PEATBHOCTh MOJYYEHHOI'O 3HAYEHUs (DU3UUYECKOU
BEJIMYMHBI;

penaTh KaueCTBEHHBIE 3aJa4yM: BBICTPAUBATH JIOTMYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY PACCYKICHUM C OMOpPOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS;

UCIIONIb30BaTh MPH pEHIeHUH YYEOHBIX 337a4 COBPEMEHHble HMH(POPMALMOHHBIE TEXHOJIOTMHM [JIsl TIOMCKa,
CTPYKTYPUPOBAHHMSI, MHTEPIPETAUMU MU MPEICTABICHUS YYEOHOW M HAYYHO-TIOMYJSpHOW HH(POpPMALMH, MOJYYEHHOH W3
pa3IMYHbIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIy4aeMyto HH(POPMAIUIO;

OOBSCHATH MPHUHLMIBI JEHCTBHUS MAIIUH, MPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MaCHOTO
MCIIOJIb30BAHUS B MOBCETHEBHOM KU3HU;

OPUBOJAUTH MPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOeXKHbIX YUEHBIX-(PU3UKOB B pa3BUTUE HAayKH, B OOBICHEHHE
MPOLIECCOB OKPY>KAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMA MO (PU3MKE B IMOBCEAHEBHOM XU3HU Uil oOecriedeHuss Oe30MacHOCTH MpHU
oOpallleHuu ¢ MpUOOpaMH U TEXHUYECKUMHU yCTPOMCTBAMH, I COXPAHEHHSI 3J0POBbSI U COOJIIOIEHUSI HOPM SKOJIOTUYECKOTO
IIOBEJICHUS B OKpY XKaloIleH cpene;

paboTaTh B IpYIIE C BBHIMOJIHEHUEM PA3JIMYHBIX COLMAJIBHBIX POJIEH, INIAHUPOBATH padOTy IpyMIbl, PalOHAIBHO
pacnpenenaTb 00S3aHHOCTH M IUIAHUPOBATh JESTENBHOCTh B HECTAHJAPTHBIX CUTYallUAX, aleKBaTHO OLICHUBATh BKIIA[
KaXKIOT0 U3 YYaCTHUKOB TPYMIIBI B PELICHHE paccCMaTpUBaeMOil MpoOIeMBbl.
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