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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3mke 0a30BOrO0 YpPOBHS Ha YpPOBHE CpeaHEro ooOmero oOpa3oBaHWsS pa3paboTaHa Ha OCHOBE
MOJIOKEHU U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHOM MpoTrpaMMsbl, mpenctaBiieHHbIXx B OI'OC
COQO, a taxxe ¢ yuéTtom (enepaibHoil paboyeil mporpaMMbl BOCIIMTAHUS U KOHIICTIINY MPENOIaBaHusl Y4eOHOro peiMeTa
«Duszuka» B oOpa3zoBarenbHBIX oOpraHuzanusax Poccuiickoit @enepanuu, peav3ylOIMIMX OCHOBHBbIE 0Opa3oBaTeNbHbIC
IIPOrpamMMBlI.

ConepxaHue mnporpaMMbl 1O (PU3HKE HAIpaBiIe€HO Ha (POPMHUPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaromuxcst 10-11 kmaccoB mpu oOyueHuu ux (u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-IESTEIBHOCTHOIO
nonaxofa. I[Iporpamma no ¢usuke coorserctByeT TpeboBanusiM ®PI'OC COO K miIaHUPYEMbIM JTMYHOCTHBIM, IPEIMETHBIM U
METaIlpeAMETHBIM pe3yJibTaTaM OOYYEeHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTb peaU3alMi MEKIPEAMETHBIX CBS3EH
(U3UKH C €CTECTBEHHO-HAYYHBIMH Y4Y€OHBIMU IpeaMeTamMu. B Heil onpenemnsitoTcsi OCHOBHBIE LI€JIM U3YYEHHUS (PU3HKU Ha
YpOBHE cpefaHero oOmero o0pa3oBaHMs, IUIAHUPYEMbIE PE3YJbTaThl OCBOCHHMS Kypca (DU3MKH: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, IPeIMETHBIC (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmnke BKIIOYAET:

e INIAHUPYEMBIE PE3YyJbTaThl OCBOCHMS Kypca (PU3MKHA Ha 0A30BOM ypOBHE, B TOM YHCII€ MPEIMETHBIE PE3yJbTaThl MO

rojiaM o0y4eHwus;

e coZiepkanne yueOHoro npeamera «Pusnkay 1mo rojgaM o0ydeHusl.

dusuka Kak Hayka o0 HanboJee oOLMX 3aKOHAX MPUPObI, BHICTYIIAs B KAUYECTBE yUeOHOTO MpeaMeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIA BKJIAJ B CUCTEMY 3HaHUU 00 okpyxkatomieM mupe. [IIKOmpHBIN Kypc (U3UKH — CUCTEMOOOPa3yIONTUi JIJIst
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB W SIBJICHUIA,
U3y4aeMbIX XUMHUEH, Ouonorueut, ¢uznueckoi reorpadueil m actpoHomuei. Mcnonb3oBaHWe U AKTUBHOE MPUMEHEHUE
bu3NuecKUX 3HAHUU OMpeNeNsieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTUH B cepe HHEpreTHKH, TPaHCIOpTa,
OCBOEHHUSI KOCMOCa, TOJYYEHHUs HOBBIX MaTEpPHUAJIOB C 3aJlaHHBIMU CBOWCTBaMU M JApyrux. M3yueHue (U3NKH BHOCUT
OCHOBHOW BKJIaJ, B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa oOydamluxcs, B (opMupoBaHHe yMEHHUI
MPUMEHSATh HAYYHbI METO/I MO3HAHMSI MPU BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUH.



B ocHoBy kypca ¢u3uku Uisi ypOBHSI CpeAHEro oOIIero oOpa3oBaHUsS MOJOXKEH psii UIEH, KOTOpPbIE MOXKHO
paccMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHUS.

Hoes yerocmuocmu. B COOTBETCTBUU C HEW KypC SIBISETCS JIOTUUECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX
pasnenoB GU3NKH, BKIFOUAET KaK BOMPOCHI KIIACCHYECKOM, TaK M COBPEMEHHOM (hH3HKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (Pu3NKA OO0OBEIUHEH BOKPYT (U3HMYECKUX TECOPHUH.
Benymmm B kypce siBisieTcsi GOpMHpPOBaHUE MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MpeArnosiaracT HMCMOJIb30BaHME T'yMaHUTApPHOrO MOTEHIMana (PU3MYECKOn
HayK{, OCMBICJICHUE CBSI3M Pa3BUTHUS (DU3UKU C Pa3BUTHEM OOIECTBA, a TAaK)Ke C MUPOBO33PCHUCCKUMH, HPABCTBEHHBIMH H
AKOJOTUYECKUMH MPOOIEMaAMHU.

Hoes npuxnaownoii Hanpasnrennocmu. Kypc QU3MKM TperonaraeT 3HAaKOMCTBO C IIMPOKUM KPYTOM TEXHHYECKUX U
TEXHOJIOTHYECKUX MPUIOKEHUN N3YUCHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peamnsyercs MOCPEACTBOM BBEACHHUS JJIEMEHTOB COACPIKAHUS, MOCBSAMIEHHBIX AKOJIOTHICCKAM
mpo0jeMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYXIACHUS MpobiieM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHMS M SKOJIOTHUECKONW OE30TTaCHOCTH.

CrepXHEBBIMU dJIEMEHTaMU Kypca (U3UKH Ha YPOBHE CpeIHEro oO1ero oopa3oBaHus SBISIOTCS (PU3NYECKUE TEOPUU
(bopMupoBaHHe TPEACTABICHUN O CTPYKTYpe MOCTPOSHUS (PU3MYECKONM TeOopHuH, poiu (GyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHITUIIOB B COBPEMEHHBIX IMPEJACTABICHUSAX O MPHUPOJE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, JJIS ONMHMCAHHUS €CTeCTBEHHO-
HAyYHBIX SIBJICHUH ¥ IMPOIIECCOB).

CHUCTeMHO-JIeSTEIPHOCTHBIN MOJAX0J B Kypce (U3MKM peanu3yeTrcss TMpexae BCero 3a CYET OpraHU3alHH
AKCTIEPUMEHTAIILHOMN NIeATeNbHOCTH oOyuatomuxcs. [ 6a30Boro ypoBHS Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMBI
(POHTATBHBIX KPATKOBPEMEHHBIX AKCIIEPUMEHTOB U JTa0OPaTOPHBIX PabOT, KOTOPBIE B MpOorpaMme 1o (hpu3nke 00HETMHEHBI B
oOIUi CIIMCOK YYECHUYCCKUX MPAKTHUYCCKUX paboT. Briienenre B ykazaHHOM IEepedyHE JTaOOPAaTOPHBIX padoT, MPOBOAMMBIX
JUISIL KOHTPOJISI M OICHKH, OCYIIECTBIIACTCS YYaCTHHKaMH OOpa30BaTEIBHOTO TMIpoIecca MCXOAS W3 OCOOCHHOCTEH
MJIAHUPOBAaHMST W OCHamieHus kaOuHera Qusuku. [Ipum 3TOM oOecmedymBaeTcs OBIAJeHUE OOYYAIONTUMHUCS YMEHUSIMHU
MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEJIMYUH M TTIOCTAHOBKY OIBITOB MO TIPOBEPKE
MIPEIOKCHHBIX THITOTE3.



bonblioe BHUMaHUE YIENSETCSl PELIEHUI0 Pacu€THBIX M KaueCTBEHHBIX 3azad. llpu stom mys pacu€rHbeIX 3amay
IPUOPUTETOM SIBIIAIOTCS 3a/1a4l C SIBHO 3a/laHHOM (PU3UUECKON MOJIENbIO, MO3BOJISIOUINE PUMEHATh U3yUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTrO pazjena Kypca, TAK U MHTETPUPYS 3HAHUS W3 Pa3HbIX pa3neioB. /|1 KauecTBEHHBIX 3a]ad
MPUOPUTETOM SIBJISIIOTCS 3aJaHUsI HA OOBSICHEHHE MPOTEKaHUs (PU3NUECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOIICH JKU3HHU,
TpeOyromue BbIOOpa PU3NYECKOW MOJIETH ISl CUTYallul PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpedoBanusimu ®PI'OC COO k marepuaibHO-TEXHUYECKOMY OOECIEUEHUI0 YYeOHOro mpoliecca
0a30BbIN ypOBEHb Kypca (PU3MKU Ha YPOBHE CPEIHEro OOIIEro oOpa3oBaHuUs JOJDKEH U3YdaTbCsl B YCIOBMSIX MPEIMETHOTO
kaOuHeTa (PU3MKH WM B YCIOBHUSIX MHTETPHUPOBAHHOTIO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOro IuKJia. B kaOunere
($U3UKH TOJKHO OBITh HEOOXOAMMOE JIA0OpAaTOpPHOE 000PYIOBAaHUE ISl BBIMOJHEHUSI YKa3aHHBIX B Mporpamme mo (pu3mke
YUYEHUYECKUX MPAKTUUECKUX pabOT U AEMOHCTPALlMOHHOE 000pYI0BaHHE.

JIeMOHCTpallMOHHOE 000pyI0BaHUE (POpPMHUPYETCS B COOTBETCTBHM C NMPUHIUIIOM MUHUMAJIBHON JOCTaTOYHOCTH U
00ecreynBaeT MOCTaHOBKY MEPEYUCIEHHBIX B NporpaMme Mo (U3MKE KIHOYEBBIX JIEMOHCTpaUUid I HCCIEAOBaHUS
M3YYaeMbIX SBJICHUN U MTPOLIECCOB, SMITMPUUECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe 00OpyAOBaHUE JII YYCHHYECKUX TMPAKTUYECKUX paboT QopMupyeTcss B BUJE TEMaTUYECKHUX
KOMIUIEKTOB M 00€cleyuBaeTcsi B pacyéTe OJHOTO KOMIUIEKTa Ha JABYX OOydaromuxcsi. TemMaTHUecKHe KOMIUIEKTbI
71a00paTOpHOTO O0OPYIOBAaHUS JIOJKHBI OBITH MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJb30BAaHUWU AHAJIOTOBBIX M LHU(PPOBBIX
MpUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ LU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU 1IEJIIMU U3y4Y€HHSI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e popMupOBaHME HHTEpeca M CTpPeMJIEHUS OOydaroluXcsi K HAy4YHOMY M3Y4YEHHUIO NPUPOJIbI, pa3BUTHE HX

MHTEJJIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJAE TMO3HaHUSA U (OPMHUPOBAHHME HCCIENOBATEIBCKOTO OTHOILICHUS K
OKPYXAIOIUM SIBJIICHUSIM;

e popMHUpOBaAHME HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHUs] OCHOB CTPOEHUSI MaTepuu U (yHAaMEHTAIbHBIX

3aKOHOB (DU3HKHU;

« popMupoBaHuE YMEHUMN OOBSICHSITH SIBICHUS C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUN U HAYUYHBIX JOKA3aTENIbCTB;

o popMHUpOBAHUE TTPEICTABICHUNA O PO (PUIUKH JJI PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.



JlocTikeHre 3THX Iiesied oOeclieuyuBaeTcs pPEeIIeHUeM CIEeAYIOIUX 3a/Jad B IMpoIecce M3y4deHUs Kypca (U3UKUA Ha
YPOBHE CpeAHEro o0IIero o0pa3oBaHuUs:
o MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 OOMMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO (DU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY U JIIEMEHTHI aCTPO(DU3UKY;
e pOpMHUpOBAHUE YMEHHUI MPUMEHATh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS] (PU3UUYECKUX SIBICHUN B MPHUPOAC U JUIS
NPUHATHUS TIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;
e OCBOCHHUE CITOCOOOB PEIICHUS PA3IMYHBIX 33]a4 C SBHO 33/JIaHHOM (DPM3MYECKON MOJENbIO, 3a1a, MOApa3yMeBaroIIuX
CaMOCTOSATENIbHOE CO31aHNe (PU3NYECKON MOJIEIN, aICKBATHOM YCIIOBUAM 33a4H;
e IOHUMAaHHE (PU3NYECKUX OCHOB M MPUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U TEXHOJIOTMYECKUX MPOILIECCOB, UX
BJIMSIHUS HA OKPY’KaIOILYIO CpENy;
* OBJI3JICHHE METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U NPOBEACHUS (PU3UUECKUX HKCIEPUMEHTOB, aHAIU3a U
MHTEpHpETalni HHPOPMALIMHU, OTIPEIEICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;
e CO3/IaHHE YCJIOBH JIJIs1 pa3BUTHS YMEHUN MTPOEKTHO-UCCIE0BATENBCKOM, TBOPUECKOM IESITEILHOCTH.
Ha usyuenue ¢usuku (06a30BbIi YypOBEHb) Ha YpOBHE cpeaHero obmiero odpaszoBanusi orBoautca 134 uacos: B 10
kiacce — 68 4yacoB (2 yaca B Hezeno), B 11 kimacce — 66 yacoB (2 yaca B HEZIEIIO).
[Ipennaraembiii B mporpaMMe 10 (u3MKE TMepedyeHb Ja0OpaTOPHbIX M MPAKTUYECKUX padoT  sBISETCS
PEKOMEHJIOBAaHHBIM, YUYHUTENb JI€JaeT BbIOOP MPOBEIEHHUS JA0OPATOPHBIX padOT U OMBITOB C YYETOM HHJIMBHIYaTbHBIX
O0COOEHHOCTEH 00yJaromuXCs.



COIEPXAHUE OBYUYEHUA
10 KITACC

Paszpnen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 O3HAHUA
®u3uka — Hayka o mpupoge. HaydHnele MeTOABl IO3HAHUS OKpPY’)KAarOUEero Mupa. Ponb 3KCepuMeHTa M TEOpHUH B
MPOLIECCE MO3HAHUSA MTPUPOIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue ¢puznyeckux siBjaeHU U npoueccoB. Hayunbsle runote3pl. dusnueckre 3aKOHbI U TEOpUU. | 'paHUIIbI
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpuHIIMI COOTBETCTBUSL.
Ponb u MecTo pusuku B pOpMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTHU JHOJEH.
Jlemoncmpayuu
AHanorosble 1 IU(PPOBBIE UZMEPUTENbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUYECKOT0 ABMKeHHs. Cuctema orcuéra. TpaekTopus.

[lepemernenue, CKOpPOCTh (CpEIHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTEPUAIbHON TOUKH, UX MTPOCKITUU
Ha OCH CUCTE€MBbI KoopAuHAT. CI0XKEHNE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKeHHE. ['paduku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH,
YCKOpPEHHUsI, MyTHU U MEPEMEIICHUS MAaTePUAIbHOM TOYKH OT BPEMEHHU.

CBoOosHOE TazieHrne. Y CKOpEHUE CBOOOTHOTO MaICHUSI.

KpuBonuuenHoe nmxeHue. [BMKEHUE MaTepUAIbHOW TOYKHU MO OKPY>KHOCTHU C MOCTOSIHHOM 1O MOJYJII0 CKOPOCTBIO.
VYrioBasi ckopocTh, JIMHEWHas ckopocTh. [lepuoa u yactota obpamienus. LleHTpocTpeMuTensHOe YCKOPEHHE.

TexHu4yeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, JABUKCHHE CHApPSIOB, LICMHBbIE M PEMEHHBIC
nepeaayu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapPAKTEPUCTUK JIBUKEHUS.



[IpeoOpazoBanue NBUKEHUIN C UCIIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

Habmoienue nBrkeHus Tena, OpomeHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenne ycKopeHusi CBOOOTHOTO NaJeHUS.

HamnpasneHnue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomuol

N3ydenne HepaBHOMEPHOIO JIBH>KEHUS € LIEIIBIO ONPEIEIEHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY NYTSAMH, NPOWICHHBIMA TEJIOM 3a IIOCIEAOBATEIBHBIE PABHBIE IMPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHHH C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3ydenue nBuxeHUs Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipraumn otHocutensHOCTH ['amunes. [lepBoiii 3akoH HproToHa. IHEpIHaIbHBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cwi. Bropoi 3akoH HeproToHa 1711 MaTepualibHOM TOYKU. TpeTuil 3aKoH
HproToHa 1151 MaTepuaIbHbBIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tspkectu. [lepBas kocMudeckass CKOpOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoJbxeHusi, kauenust). Cuia tpenust. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBXEHUS U cujla
Tpenust nokosi. Koapduument tpenus. Cuna conpoTUBICHUS MTPH IBUKEHUH TeJla B )KUIKOCTH WJIH rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHUE aOCOTIOTHO TBEPIOTO Tea.

MOMEHT CHIIbI OTHOCUTENBHO OCH BpalieHus. [1nedo cuibl. Y cinoBus paBHOBECUS TBEPAOTO TeJA.

TexHuyeckne ycTporucTBa U MPAKTUYECKOE PUMEHEHNE: TIOAIIUITHAKY, IBUKEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHEHHE MacC B3aUMOJAECHCTBYIOIIMX TEN.

Bropoii 3akoH HerotoHa.



N3mepenue cu.

CroxeHune CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT nehopmaruu.

HesecomocTts. Bec Tena npu yckOpeHHOM NOABEME U TAJCHHM.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue ABmKEHUs OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU CUJT YIIPYTOCTH, BOZHUKAIOIINX B IPY>KUHE U PE3UHOBOM 00pasiie, OT ux aedopMariuu.

HccnenoBanue ycnoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonwvl coxpaneHus 6 MmexaHuKe

Nmnynbe MatepraibHOM TOYKM (T€Ja), CUCTEMbBI MaT€pUaIbHbIX TOoYeK. IMIyNbCc CUIIBI M1 U3MEHEHUE UMITYJIbCa Tea.
3aKOH COXpAHEHHUS UMITYJIbCa. PEaKTUBHOE JIBUKECHHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckasi sHeprusi MaTepuanbHON TOUku. Teopema 00 M3BMEHEHUH KHHETUYECKON YHEPTUH.

[ToTenmnuanbHas »Heprusi. [loTeHManbHas HEprus ynpyro aehopMUPOBaHHOW TMPYKUHBI. [loTeHIManpHas SHEpTUs
TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnMaNbHBIE U HEMOTEHUUAIbHBIE CUJIbI. CBs3b pabOThl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHUEM MEXaHWYeCKOU
SHEPIUU CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUuecKkne yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOIIEP, MTPYKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexon MOTEHIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamophule pabomuol



N3ydeHne abCOIOTHO HEYNIPYToro yAapa ¢ HOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.
HccnenoBanue cBA3M pabOTHI CUIIbI C U3MEHEHUEM MEXaHUUYECKOM SHEPruu Teja Ha MpUMEpPEe pacTsHKEHUS PE3MHOBOTO
KIyTa.

Paznen 3. Modsekyasipaasi Gu3nMkKa u TEpMOJAMHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJOKEHUA MOJIEKYJIAPHO-KUHETUYECKONM TEOPUU M MX ONBITHOE OOOCHOBaHWE. BpOyHOBCKOE ABUKEHHE.
Huddyzus. Xapakrep IBUKEHUS U B3aUMOJEHCTBUS YaCTHULl BelleCTBA. MOea CTpOEHUs ra30B, KUAKOCTEN U TBEPABIX Tell
U OOBSCHEHUE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u pa3Mepsl Monekyid. KosmdecTBo BeliecTsa.
ITocTostHHas ABorazapo.

TeruoBoe paBHoBecue. Temmneparypa u e€ usamepenue. [lkana remneparyp Llenbcust.

Mogens uaeanbHOro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KUHETUYECKON TEOPUM UJICAJIbHOTO raza. AOCOII0THAS
TEMIIEpaTypa KaK Mepa CpeaHEN KNHETUYECKON SHEPTUHU TEIIOBOTO IBMKEHUA yacTul ras3a. lllkana temneparyp KenpBuna.
I"a3oBble 3ak0HBI. YpaBHeHHe MeHeneeBa—Knaneiipona. 3akon JlansToHa. M3ompolecchl B HAEaIbHOM ra3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. [ 'pauueckoe npeacTaBieHne U30IpOLECCOB: U30TEPMa, H30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OmnbIThI, OKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELIECTBA, (pOoTOrpaduu MOJIEKYJl OPraHUYECKUX COCAMHEHUH.

OnbiTel 110 U HY3UN KUAKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogaens onbita LTepHa.

OnBbIThI, TOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICUCTBUS.

Mogens, WUTIoCTpUpYIOIIas MPUPOAY AABICHHU ra3a Ha CTEHKH COCYa.

OnbITHI, WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUSI HI€AJIbHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol



Omnpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEPEHUI 00bEMa KOMHATBI, IABJICHUS U TEMIIEPATYPbI
BO3/lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMeTPaMH COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocrosblt mepmoouHamuKu

Tepmogunamuyeckast cuctemMa. BHYTpeHHssI 3HEprusi TEPMOJIMHAMHYECKOW CHCTEMbl M CIOCOOBI €€ H3MEHEHHS.
KonuyectBo TemnoTel u paboTa. BHyTpeHHsIsi SHEprus OJHOATOMHOIO HJI€aJbHOTO Tra3za. Buasl Temionepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIUS, U3TyUyeHUE. Y JesIbHAas TEMIOEMKOCTD BellecTBa. KoandecTBO TEII0Thl IpH TeIionepeaye.

[Tonsitue 06 agnadbatHoM nporecce. IlepBriil 3akoH TepMoAMHAMUKU. [I[pruMeHeHre NepBOro 3aK0OHa TEPMOJUHAMUKH K
u3ornporueccam. ['papuueckas nHTepIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTtuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBble MamuHbl. [IpuHIUOB ACHUCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus >HEPrUM B TEIUIOBBIX MallMHaX.
Koaddunment mnonesnoro neiictBus temioBod MamwuHbl. [ukn KapHo u ero ko3ddUIIMEHT MOJE3HOrO ACHCTBUSL.
DKOJIOTMYECKHE MPOOIEMBI TETIOAHEPTETUKH.

TexHnueckre ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHHE: ABUTraTellb BHYTPEHHETO CropaHusi, OITOBON XOJOIUJIBHUK,
KOHJULIMOHEDP.

Jlemoncmpayuu

N3meHeHue BHYTpEHHEN SHEPTUU Tella MPU COBEPUICHUHU PadOThI: BBIIET MPOOKH U3 OYTHUIKHM MOJ JAEHUCTBUEM CKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyYHHOU TpyOKe MyTEM TpeHUs (BUACOAEMOHCTPALINS).

M3MmeHeHre BHyTpeHHEH sHepruu (TeMiiepatypbl) Teja npu Terionepeaaye.

OnwIT MO aAabaTHOMY PACIIUPEHUIO BO3/TyXa (OTBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu napoBoii TypOWHBI, IBUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, r1abopamophule pabomuol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHaeHcauus. Vcmapenue M kureHue. AOCOIIOTHasT M OTHOCUTENbHAs BIIAXXHOCTb BO3AyXa.
Haceimennsiid nap. Y aenapHas TEIioTa napooopa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT 1aBJICHHUS.



Tépnoe Teno. Kpucramimueckue u amopdHble Tena. AHU3O0TPONHUS CBOWCTB KpUCTALIOB. JKHAKUE KPUCTAIIBI.

CoBpemenHble MaTepuaibl. [InaBieHne n KpucTayuIH3aus. Y qenbHas TerioTa miasieHus. CyomuManus.
VYpaBHeHUe TEII0BOTO OanaHca.

TexHn4eckne YCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHUE: TUTPOMETP M TMCUXPOMETP, KAUIOPUMETP, TEXHOJIOTHUH
MOJTy4YE€HHUS COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBanus  IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.
JleMoHCTpalus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

H3mepenne OTHOCUTENHHON BIAKHOCTH BO3TyXa.

Paznea 4. daekTpoanHamuka

Tema 1. dnekmpocmamuxa

OneKTpu3anms Ten. OJNEKTpUYEeCKuM 3apan. /IBa Buaa dsieKTpUYeCcKHX 3apsinoB. [IpOBOIHHKHM, AMDIIEKTPUKH H
IIOJIYITPOBOJHUKH. 3aKOH COXPAHEHUs IEKTPUUECKOTO 3apsija.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil snekTpuueckuid 3apsaia. Dnekrpuueckoe noje. Hanpsok€HHOCTh
ANEKTPUYECKOro noJjs. [[puHImn cynepno3uuuu 3IeKTpUIECKUX mosiel. JIMHuu HanpspkKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Paborta cun snekrpoctatnueckoro mnons. [lorenuuman. PazHocTs mnoreHnuanoB. [IpoBOIHUKM M AMDIIEKTPUKH B
AIEKTPOCTATUYECKOM TToJie. JIuanieKTpuyeckasi IpOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DNeKTpOEMKOCTh MNIOCKOIO KOHJAEHCATOpa. DHEPTHUS 3apsSKEHHOTO KOHAEHCATOPa.

TexHuyeckue yCTpOWCTBAa U MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI, AJIEKTPOMETP, AIEKTPOCTATUYECKAs 3alluTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN anmapar, CTpYHHBIA IPUHTED.
Jlemoncmpayuu



YCTpONUCTBO U IPUHIIUII ICUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

IIpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKAs 3a1IUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAW IUIACTHH, PAaCCTOSHUS MEXKIYy HUMU U
IUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepenne 251eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiii 3n1ekmpuueckuii mox. Toxu 6 pa3iuunvix cpedax

DIIEKTPUYECKHMN TOK. Y CIIOBUS CYIIECTBOBAHUSA JIEKTPUUECKOro Toka. Mictounuku Toka. Cuia toka. [IocTosiHHBIN TOK.

Hanpsixenune. 3akon OMa 1714 yyacTKa L.

DNEeKTpUYECKOE CONPOTUBIIEHUE. YIEIBHOE CONPOTHUBICHHE BemlecTBa. llociienoBaTenbHOE, MapajlieabHOE,
CMEILIAHHOE COECAMHEHNE IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH [xoyns—JIenia. MoOIHOCTb 3EKTPUUECKOTO TOKA.

DNEeKTPOJIBIKYIAs CUJIa U BHYTPEHHEE CONMPOTHUBJICHUWE HMCTOYHMKA TOKa. 3akoH Owma sl MOJHON (3aMKHYTOM)
aNeKTpruYecKon uenu. KopoTkoe 3aMbIKaHUE.

DJNIEKTPOHHAs! TMPOBOJUMOCTh TBEPIBIX METAIOB. 3aBHCUMOCTH COMNPOTUBIICHHS METANIOB OT TEMIIEPATYPHI.
CBepXIpOBOJIUMOCTb.

DIIEKTPUYECKUAN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHas M TMpPUMECHas MPOBOAMMOCTh TMOJYyNpOBOAHMKOB. CBolicTBa P—N-mepexona.
[ToympoBOTHUKOBBIC IPUOOPHI.

DIIEKTPUYECKUM TOK B PaCTBOpaX M paciuiaBax 3JIEKTPOJIUTOB. DICKTPOJIUTUUECKAS JUCCOLMAIUS. DIIEKTPOJIN3.

DIIEKTPUYECKUN TOK B Tazax. CaMOCTOSTENBHBIN U HECAMOCTOSATENBHBIN pa3psan. Monnaus. [1nazma.



TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: aMIepMETpP, BOJBTMETP, PEOCTaT, MCTOYHHKU TOKa,
AJIEKTPOHArpeBaTEeNIbHbIE MPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHMS, BaKyyMHBIM IHO/,
TEPMUCTOPHI 1 (OTOPEZUCTOPHI, OTYPOBOJHUKOBBIN U0, TaThBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAAM TIOMNEPEYHOI0 CEUYCHHS U
MaTepuana.

CMelaHHOe COeIMHEHNE MTPOBOTHUKOB.

[IpsmMoe wu3MepeHHne >IeKTPOABMWXKYIIEH cuibl. KOpoTkoe 3amMbplkaHWE TaJlbBaHUYECKOIO 3JEMEHTAa U OLEHKa
BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTH COMPOTUBJICHUS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psaa 1 IpOBOAUMOCTB BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TMOAA.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomol

N3yuyeHue cMEmaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenue 3eKTpOoABIKYIIEH CUIIbI MICTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHUSI.

HaOmronenue aexTposiusa.

MesknpeaMeTHbIE CBS3H

N3yuenue kypca pusnku 6a30Boro ypoBHs B 10 Ki1acce OCyIIECTBISIETCS ¢ YIETOM COJIEPIKATEIBHBIX MEKIPEIMETHBIX
CBSI3EH C KypcaMH MaTeMaTHKW, OMOJIOTHH, XUMHH, TeoTpadun U TEXHOJIOTHH.

Meoicnpeomemnvle nousimusi, CBS3aHHbIE C HM3YYEHMEM METOJOB HAyYHOIO IO3HAHMS: SIBJIICHHWE, HAy4HbIH (DaKT,
rUnoTesa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHUsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOIENb, U3MEPEHUE.

Mamemamuxa: pemeHne CUCTEMbl YpaBHEHUM, TWHEWHas (yHKIUS, mapadoa, rurnepoosia, ux rpauku U CBOWCTBA,
TPUTOHOMETPHUYECKHE (YHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.



buonocusa: mexanuueckoe ABMKEHHE B XKUBOHU npupoje, nuddys3usi, ocMOC, TEII000OMEH KUBBIX OPTaHU3MOB (BHJIbI
TeIIonepeaun, TEIIIOBOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B )KMBOM MpUpPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJISIPHAsS Macca, TEIUIOBbIE
CBOMCTBa TBEPABIX TEJ, >KUJIKOCTEH W Ta30B, SJEKTPUUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajbBaHHKA.

l'eoepagusa: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHUE ABUKEHUN C UCIOJIb30BAHUEM MEXAHM3MOB, YUYET TPEHHUS B TEXHUKE, MOJIIIUITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHHsI UMITYJbCa B TEXHUKE (pakeTa, BOJIOMET U APYIHUE), IBUTaTEb BHYTPEHHETO CrOPaHUs,
napoBasi TypOHUHa, OBITOBOM XOJOAUIBHUK, KOHAUIMOHED, TEXHOJIOTHH MOJIYYEHHUS] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHUCJIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allluTa, 3a3€MJICHUE IEKTPONPUOOPOB, KCEPOKC, CTPYHUHBIM
IPUHTEP, FJEKTPOHATPEBATENbHBIE PUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHUKA.

11 KUIACC

Pa3znen 4. JaekTpoauHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUMHAA UHOYKUUA

IToctostHHBIE MarHUThHl. B3anmMoAeliCTBUE MOCTOSIHHBIX MarHUTOB. MarHuTtHoe 1ose. BeKTop MarHMTHOM WHIYKIUU.
[IpyHIMI CynepnoO3ULMM MarHUTHBIX ToJed. JIMHUM MarHUTHOW MHAyKUWMK. KapTuHAa NTMHUM MarHUTHOW MHAYKUHWH IOJIA
MOCTOSIHHBIX MAarHUTOB.

MarauTtHoe noJie MpoOBOJHKUKA C TOKOM. KapThHa TMHUI HHAYKIUH MArHUTHOTO TOJIS NIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOAHUKA, KAaTYIIKHA ¢ TOKOM. OnbIT DpcTeaa. BzanmoaencTBrue npoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HalIpaBJICHUE.

Cuna JlopeHnia, e€ MOyNb ¥ HampaByieHHE. J[BIDKEHHE 3apsKEHHOM YaCcTUIIBI B OJTHOPOJHOM MarHUTHOM moJje. Pabora
cuiibl JIopeHua.

SBneHue JIEKTPOMArHUTHON MHIAYKIMH. [I0TOK BEKTOpa MarHUTHOW MHAYKIIUU. DJICKTPOJABUKYINASI CHUJIa WHIYKIIUH.
3aKOH 3JIEKTpOMarHuTHOW HHIyKunu Papanes.



BuxpeBoe 3iekTpuyecKoe Mmojie. DIEKTPOABUKYIAS CHIIA UHAYKIHWH B IMPOBOJHUKE, ABMKYIIEMCSA MOCTYNATENbHO B
OJIHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIIUU. DIEKTPOABUKYIIAS CUIa CAMOUHTYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHE: MIOCTOSHHBIE MAaTHUTHI, SJIEKTPOMATHUTHI, SJIEKTPOJBUTATEb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUILl, THAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMArHUTHON UHAYKIIUU.

IIpaBuino Jlenna.

3aBUCHUMOCTb 3JIEKTPOABUKYIIEN CHIIbI HHAYKIIMU OT CKOPOCTA U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYLIKU ¢ TOKOM.

UccnenoBanne nelicTBYSI TOCTOSSHHOTO MAarHUTA HAa PaMKy C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIUH.

Pa3nea 5. Kosie0anus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KO1e0aHUA



Konebarenbnast cucrema. CBoOoaHbIE MexaHMuYeckue kosiebaHusa. ['apmonudeckue kosneOanus. I[lepuon, wactora,
aMIidTyaa u ¢asa kojgebanuid. [IpyKuHHBIN MasTHUK. MaTeMaTU4eCKUi MasiTHUK. Y paBHEHUE TapMOHUYECKUX KOJIeOaHUH.
[IpeBparieHue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHMSIX.

Konebartenbupiit  koHTYyp. CBOOOAHBIE S3JIEKTPOMAarHUTHBIE KOJEOAaHHS B UACATLHOM KOJI€OATEIbHOM KOHTYPE.
AHanorus MexJ1y MEXaHHYECKUMH U 3JIEKTPOMArHUTHBIMU KoJiebaHusiMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUS SHEPTHUH B
UcaIbHOM KOJieOaTeIbHOM KOHTYPE.

[IpeacraBnenue o 3aryxarommx KosieOaHusx. BbriHyXkaeHHbIE MexaHHueckue KojebaHus. PezonHanc. BwiHyXaeHHbBIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IIepemennsIil TOK. CHHYCOUTAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U AEHUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HATIPSIAKEHUS.

Tpanchopmarop. I[IpousBoacTBo, mepenaya U MOTPEOJICHUE SJIEKTPUUYECKONW SHEPTrUU. DKOJOTMYECKHE PUCKH TPU
ITPOU3BOJICTBE AEKTPOIHEPTUH. KylIbTypa NCIOab30BaHus SJIEKTPOIHEPTUU B IOBCEAHEBHON KU3HHU.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHUE: JIEKTPUYECKUM 3BOHOK, T'€HEPATOpP NEPEMEHHOIO TOKA,
JIMHHHU DJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB Koae0aTeNbHON CUCTEMBI (ITPY>KUHHBIN WJIM MATEMATHUECKUI MasiTHUK).

HaOnronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYKICHHBIX KOJICOaHUH.

Habmronenue pezonanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcnuuiorpaMMbl (3aBUCUMOCTH CHJTBI TOKA U HAIIPSKEHUS OT BPEMEHH ) TS JIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onaHc npu nociaeaoBaTEIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKA HHIYKTUBHOCTHA U KOHIEHCATOPA.

Mogenp TMHUY AIEKTPONEPEAAYH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia MaJIbIX KOJIEOaHUM Tpy3a Ha HUTU OT JIJTMHBI HUTH U MacChl TPy3a.

Hccenenoanne neEpEMEHHOrO TOKa B LIEMH U3 MTOCIEA0BATENBHO COEIMHEHHBIX KOHICHCATOPA, KAaTYIIKU U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

MexaHnueckue BOJHBI, yCIOBUSL pacnpoctpaHeHus. llepumoa. CkopocTh paclnpoCTpaHEHUs W JJIMHA BOJIHBL
[Tonepeunblie u npoAoabHbIE BOJHBL. MHTepdepeHunsa n qudpakuns MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBHSI U3JTyUYEHUs 3JI€KTPOMArHUTHBIX BOJH. B3anmuas opuenranus Bektopos E, B, V B
AIEKTPOMArHUTHON BosHe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpaXKeHHE, MPETOMIICHHE, MOJspu3auus, audpakxius,
uHTepepenirs. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkamna 37€KTPOMAarHUTHBIX BOJH. [[puMeHEeHNEe 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IprHIMIIBI pagnuOCBsI3U U TeNEeBUACHUA. Pannomokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHruecKre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBasl INarHOCTHKA B
TEXHUKE U MEULMHE, paiap, paIuONpUEMHHUK, TEIIEBU30p, aHTEeHHA, TesnedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpOCTPaHEHUE MONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmtomnieecs T€10 Kak UCTOUYHUK 3BYKa.

Habumoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunn u qudppakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Hab6nronenue cBs3M rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMIUTUTYI0M U 4aCTOTOM KoJieOaHUH.

HccnenoBanne CBOWCTB 3JEKTPOMArHMTHBIX BOJIH: OTpa)KeHHE, MpeIOMJICHHEe, NoJjspuszanus, audpakuus,
uHTephEpEeHITHS.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpAmMonMHENHOE pacHpoOCTpaHEHUE CBETA B OAHOpoAHOU cpexe. JIlyd ceera. TodeuHbid
VCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne n3006paxeHui B MIOCKOM 3epKaje.



[Ipenomnenue cBera. 3aKOHBI MPENIOMIICHUSI CBeTa. AOCOJIOTHBIA MOKa3zaTelb mpesnomieHus. [lonHoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblil yroil MOJIHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcust ceeta. CiaoxHbIi coctaB Oenoro cseta. LBer.

CoOwuparomiue u pacceuBaronue JUH3bl. ToHKas auH3a. DOKYCHOE pacCTOSHUE M ONTHUYECKAsl CUja TOHKOM JIMH3BI
[TocTpoenue n300pakeHH B COOMpAIOIIUX M pacCEeMBAIONIMX JUH3aX. DopMysia TOHKOW JIMH3BL. YBEIWYEHHUE, J1aBaeMOe
JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. MuTepdepennus cBera. KorepeHTHblE HMCTOYHHUKH. YCJIOBUS HAONIOJEHUS MAaKCUMYMOB H
MUHUMYMOB B UHTEPPEPEHIIMOHHON KApTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciloBue HaAOMIOIEHUS TJIABHBIX MAaKCHUMyMOB TPy TMaJCHUH
MOHOXPOMAaTHYECKOTO CBETa Ha MU(PPAKIIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre YCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToamnmapaT, MpPOCKIMOHHBIN ammapar,
MUKPOCKOII, TEJIECKOI, BOJJOKOHHAS ONTUKA, AU(PAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonuHEHOE pacpoCTpaHeHHUE, OTPAKEHNUE U TIpesioMIieHue cBeTa. OnTHYecKue mpruodophl.

[TonHoE BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Hab6nronenue natepdepeninm cpera.

Hab6nronenue nudpaxiuu ceera.

HaOmnronenue nucnepcuu cBera.

[TonyueHnue ciekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomydyenue ciekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

Ha6nronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomwl



N3Mepenune nokaszarens npeoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB H300pakeHUH B JTMH3aX.
Hab6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI CIENUAIBHON TEOPHH OTHOCHUTEILHOCTH
['paHuIel TPUMEHMMOCTH  KJIACCMYECKOM MeXaHWKH. IlocTynmaTbl crnenuaabHOM — TEOpUH
WHBapUaHTHOCTh MOJYJISI CKOPOCTH CBETA B BAaKyyMe, IPUHIIUI OTHOCUTEIILHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHU U COKPAILICHUE JIJIUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C PHEPTUEH U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHUs IMOKOSI.

Paznen 7. KBanToBasi pusmnka
Tema 1. Dnemenmuvt K6AHMOBOU ONMUKU
®otonsl. ®opmyna [lnanka cBa3u 3HEpruu GOTOHA C €r0 YaCTOTON. DHEPTHs U UMITYJIhC (POTOHA.

OTHOCUTCIILHOCTH.

OtkpeiTie u uccinenoBanue ¢poroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl portorddexra. YpaBHeHHE DUHIITEHHA

s hotoaddexra. «KpacHas rpanuiiay Gorosddekra.
JlaBnenue ceera. OnbiTol 1. H. JIeGenera.
XUMHYECKOE ICUCTBUE CBETA.

TexHnueckne ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHUE: (POTOAIEMEHT, (DOTONATUUK, COTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢deKT HA yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
UccnenoBanue 3akoHOB BHeTHETo poTodddekra.
Cseroaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -yactuil. [lnanerapHas moxaens atoma. Iloctynater
bopa. Uznydyenune u norsoiieHrue GOTOHOB MpU MEPEXOAE aToMa C OJHOTO YPOBHSI DHEPrUU Ha APyrou. Bujsl crekTpos.
CriekTp ypOBHEU 3HEPTHH aTOMa BOAOPO/IA.

BonnoBele cBoiicTBa yactuu. Bonnel ae bpoussa. KopnyCkyIsspHO-BOITHOBOU Tyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuueckne ycTpoONCTBa M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAJIbHBINA aHaiu3 (CIEeKTPOCKOIl), Ja3ep, KBAaHTOBBIN
KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue iMHEeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuit sxcnepumenm, rabopamopHule pabomwl

HaOnronenue nuHedyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTkpeiTHE paguoakTuBHOCTU. OmbiThl Pesepdopaa mo
OTNPENCIICHUI0 COCTaBa paJUOaKTUBHOro u3mydeHus. CpoiictBa anb(da-, Oera-, ramMma-usnydeHus. BrusHue
PaIUOAKTUBHOCTH HA )KUBBIC OPTaHU3MBbI.

OTtkpeiTHE TpoTOHA M HelTpoHa. Hyknonnas monens siapa IeiizenOepra—lBanenko. 3apsia siapa. MaccoBoe 4HCIIO
saapa. M3oromsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['Tamma-usnydenue. 3aK0H palnOaKTUBHOTO pacmaja.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccel sapa.

SnepHble peakuuu. JleneHue u CUHTES sep.

Anepnsiii peaktop. TepMosiaepHbIii cuaTe3. [IpoO6aeMbl 1 TepCIEeKTUBEI SASPHON YHEPTETHKNA. DKOJIOTHUSCKUE ACIICKThI
SIEPHON DHEPIETUKMU.

DneMeHTapHble YacTULlbl. OTKPBITUE O3UTPOHA.



Mertonabl HaOJIIOACHUS U PETUCTPALIMU SJIEMEHTAPHBIX YACTHIL.
@dyH1laMeHTalIbHbIE B3aUMOJIeHCTBUS. EMUHCTBO (pnu3nueckoil KapTUHBI MUpA.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: JTO3UMETpP, Kamepa BunbcoHa, saAepHBIM peakTop, aTOMHAas
6omba.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLUX YACTHIL.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomuol
HccnegoBanue TpeKOB YacTUll (110 TOTOBBIM (OTOrpadusim).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUNKHU

DTarnel pa3BUTHS acCTpOHOMHUH. [ IpuKkinagHOe 1 MUPOBO33PEHYECKOE 3HAUEHNE ACTPOHOMHHM.

Bup 38€3nH0r0 HeOa. Co3Be3aus, IpKUe 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBUXKCHUE.

ConHeuHas cucrema.

Connue. ConHeuyHasi akTUBHOCTh. McTounuk sHeprunm CosiHIA W 3BE31. 3BE3Abl, UX OCHOBHBIE XapaKTEPHUCTHKH.
JluarpamMmmMa «CHEKTPaJIbHbIA KJIACC — CBETUMOCTBHY». 3BE3/bl TJABHOW MOCIENOBATEIbHOCTU. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3J TJIABHOW MOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE MPEICTABICHUS O
MPOUCXOXKICHUM U 3BOIOIUK COJHIA U 3BE3/1. DTaMbl )KU3HU 3BE3I.

Muieunsiii [TyTs — Hama I'anaktuka. [Tonoxxenue u npuxenue Connua B [Nanaktuke. Tunbl ranakTuk. PaguoranakTuku
1 KBazapbl. YEpHBIE OBIPHI B A/Ipax TAIAKTHUK.

Bcenennas. Pacimmpenue Beenennoit. 3akon Xa66na. Pasoeranue ramaktuk. Teopust bonbimoro B3psiBa. PenmmnkToBoe
W3JIy4YCHHUE.

MacmraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmntonenus HeBOOPYKEHHBIM TJIa30M C UCIIOJIb30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUHN JJIs1 OTIPEACIICHUS TTOJI0OKEHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1us CEeBEpHOro MOJyIIapus U IPKUE 3BE3IbI.



Habmronenus B treneckon Jlynbl, mutanet, Mieunoro I1ytu.

O06o0maromniee NOBTOPEHUE

Ponb ¢usnku m acTpOHOMHUU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIMAIIbLHON U 3THYECKON cdepax AesITeTbHOCTH
YelioBeKa, POjb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHON HAyYyHOM KapTUHE MHpa, POJib (PU3NUECKON TEOpUH B
dbopMHUpPOBaHUM TPEACTABICHUA O (U3MUYECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHUHBI MHUpa B OOILIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOIE.

MexnpeaMeTHbIE CBA3H

N3yuenue kypca pusnku 6a30Boro ypoBHs B 11 kinacce ocymecTBISETCS ¢ YUETOM COAEPKATEIbHBIX MEKIIPEIMETHBIX
CBA3EH C KypcaMH MaTeMaTHKU, OMOJIOTUH, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meowcnpeomemuvie nouwamus, CBSI3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO IIO3HAHMS: SIBJICHWE, HAy4yHbIN (akT,
runote3a, Gpu3ndyeckas BeIMUMHa, 3aKOH, TeOpusl, HAOII0AEHHUE, SKCIIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbI YPaBHEHUI, TPUTOHOMETPUUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKIMM HA OCH KOOPJIHWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOAHBIE JIEMEHTAPHBIX (YHKUMNA, MPU3HAKU MOJ00MS TPEYroJbHUKOB, OINpEAesieHHuE IUIONIaAu IUIOCKUX (Uryp u
o0BbEMa Ted.

Buonocus: snexTpuueckue SBICHUS B >KUBOM MPHUPOAE, KojeOaTeiabHbIE IBUKEHHS B KUBOM MPUPOJE, ONTUUYECKHE
SBJICHUS B JKMBOM NPUPOJIE, AEUCTBUE PAIUALIMHU HA )KUBBIE OPTAHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KpUCTaJUIMUecKas CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl OOpa3OBaHUA
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3E€MIIH, 3aJIEKU MAarHUTHBIX Py[, GOTOCHEMKA 36MHOM MOBEPXHOCTH, MPEJICKAa3aHHe
3EMJICTPSCEHHUM.

Texnonozus: TAHUM DIIEKTPONEPENAY, TEHEPATOP MEPEMEHHOTO TOKA, JJIEKTPOJBUTATENb, HMHAYKIMOHHAS ME€Yb, paaap,
paguonpuEMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-neuyb, MpOEKIMOHHBINA ammapar, BOJOKOHHAs ONTHKA, COJIHEUHAs
Oatapes.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 1O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenune ydyebHoro mpenmera «Pusmka» Ha ypoBHE CpemHero obmero oOpa3zoBaHus (0a30BBIA YPOBEHB) IOJIKHO
00ecreunTh JOCTIKEHNE CICAYIOMUX JIMYHOCTHBIX, METAPEIMETHBIX U TTPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIhTATOB.

JIMHHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «Du3nKay OJDKHBI OTpa)XaTh TOTOBHOCTh UM CIOCOOHOCTH
oOyyJarommxcsi PYyKOBOACTBOBATHCS CHPOPMUPOBAHHON BHYTPEHHEH TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEKICHUIN, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IEHHOCTSIM POCCUHUCKOTO
oOIiecTBa, paclIUpeHUe XKU3HEHHOTO OIMbITa W OMbITA JACSATEIBHOCTH B MPOIECCE peaanu3allid OCHOBHBIX HaIPaBJICHHM
BOCIIMTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUM OOYYaAIONMIETOCS KaK aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCHMCKOIO
00IIIeCTBA;

MPUHATHE TPATUIUOHHBIX 00IIEYETIOBEUECKIX TYMAHUCTHUECKUX U IEMOKPATUYECKUX [ICHHOCTEHH;

TOTOBHOCTBH BECTH COBMECTHYIO JIEITEIIbHOCTh B MHTEpECcaxX TPa)TaHCKOTO OOIIECTBa, y4acTBOBATh B CAMOYIIPaBICHUU
B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aMMOICHCTBOBATh C COIIMATIBHBIMU HHCTUTYTAaMH B COOTBETCTBUH C UX (PYHKIMSIMU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUUCKOM TPaKIaHCKON UACHTUYHOCTH, TATPUOTHU3MA,

IIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJAaM, JOCTHKEHUSM POCCHUHCKHX YUYEHBIX B O0JACTH (PUBUKU U
TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :



c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, S TUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH, B TOM YHCJIC B JIATECILHOCTH YIEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETo;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUas SCTETUKY HAyYHOT'O TBOPUECTBA, MPUCYIIETO (GU3HMUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

WHTEpEC K pasiInyHbIM cdepam mpodecCHOHATBEHON ACSITEIBHOCTH, B TOM YHUCJIEC CBA3aHHBIM C (DU3MKON M TEXHHKOM,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OyAylel nmpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHbI,

TOTOBHOCTH M CLIOCOOHOCTh K 00pa30BaHUI0 U caMO0Opa30BaHMIO B 00J1aCTH (DM3UKU HA IPOTSHKEHUU BCEH KU3HH;

6) 3K0JOrNYecKOro BOCIMTAHUS

c(hOpPMHUPOBAHHOCTH IKOJOTHUECKON KyJIbTYpbl, OCO3HAHHE TJI00ATBHOTO XapaKkTepa SKOJIOTUYECKUX MPOOIIeM;

IJJAHUPOBAHKME M OCYIIECTBIICHNE NEWCTBHIA B OKPY)KAIOIIEH cpele Ha OCHOBE 3HAHUS IeJiel YCTOWYHMBOTO Pa3BUTHS
YeJI0BEUYECTBA;

paCHIMPEHUE OMBITA JIEATETLHOCTH SKOJIOTUYECKON HAMTPaBJICHHOCTH Ha OCHOBE MMEIONIUXCS 3HAHUMN 10 (PUBHKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHME IEHHOCTH HAYYHOU JESITCIIBHOCTH, TOTOBHOCTh B MPOIIECCE M3YUEHUS (PU3HKHU OCYIICCTBIATH TPOCKTHYIO 1
MCCJIEIOBATENBCKYIO IESITEIbHOCTh UHANBUYAbHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJM3UPOBATh MPoOIIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIPENIENIATh LENU ICATEIBHOCTH, 3aJ1aBaTh TapaMeTPbl U KPUTEPHUH UX JOCTHIKEHHUS;



BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUUS B pACCMaTPUBAEMbIX (PU3NUECKUX SBICHUSIX;

pa3palaThiBaTh IUIAH pELIEHHUs] NPOOJEMBbl C YYETOM aHaIM3a HMEIOIIMXCS MaTepHalIbHbIX M HEMAaTepHaJIbHBIX
pECYpCOB;

BHOCUTH KOPPEKTUBHI B JAESATEIBHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM, OLIEHUBATh PUCKU IMOCIEICTBUIMA
JESITEIbHOCTH;

KOOPAMHUPOBATH U BHIIOJIHATH padOTy B YCIOBUAX pPeaIbHOI0, BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble uccienoBarenbcKue 1eiicTBUSA:

BJIQJIETh HAYYHON TEPMUHOJIOTUEHN, KIIOUYEBBIMU OHATUSAMU U METOJIaMU (PU3NYECKON HAYKHU;

BJIa/IETh HAaBBIKAMHM Y4YEOHO-UCCIIEOBATEIbCKON M NPOEKTHOM NEATENbHOCTH B 00JACTU (PU3UKU, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJOB PEIICHUs 3aa4 (PU3NUECKOro COJEp:KaHusl, MPUMEHEHUIO Pa3InYHbIX
METO/I0B IMO3HAHMS;

BJIQJIETh BHJIAMH JICSITEJIbHOCTH IO MOJTYYEHUIO HOBOTO 3HAHHUS, €r0 UHTEPIPETALNH, IPEOOPA30BAHUIO U TPUMEHEHUIO
B Pa3JIMYHBIX YYEOHBIX CUTYALMSIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBIIATh IIPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJIU3WpOBAaTh 3a7ady, BBIJBUIaTh TMIIOTE3Y €€ pElICHUs, HAXOAUTH
apryMEHTHI JUIs 1I0Ka3aTeNbCTBA CBOMX YTBEPXKICHMM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PEILLICHHUS;

aHAJIU3UPOBAaTh TOJYUYECHHBIE B XOJI€ PEUICHUS 3a/ayd PE3yJbTaTbl, KPUTUYECKH OLEHUBATH WX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYyIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHON NEATEIBHOCTH, B TOM YHCIE NMPU HU3YyYECHUH
bu3uKY;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTDH 3HAHUS N0 (PU3UKE B MPAKTUYECKYIO 00JIACTh KUZHEEATEIbHOCTH;

YMETh UHTErPUPOBAThH 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, IPEUIAraTh OPUTrMHAIbHBIE TOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ undpopmanmeii:



BIQJICTh HABBIKAMHM TIOJYYCHUS WHPOPMAIUU (PHU3MUECKOTO COJICP)KAHWsI W3 HUCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEIIbHO OCYIIECTBIIATh MOUCK, aHAJINU3, CHUCTEMATHU3AlMI0 W HMHTEPIIPETAIMI0 WH(POPMAIMK Pa3InYHBIX BHJIOB U
dbopm mpeacTaBICHUS;

OIICHMBATH JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIOJIb30BaTh CpPEACTBA HWH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B PEIICHUM KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OPTraHU3AlMOHHBIX 3aJa4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE30MacCHOCTH,
THTHUCHBI, PECYpCOCOEPEKCHHUS, TIPABOBBIX U ATHYECKUX HOPM, HOPM HH(DOPMAITMOHHOW 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThI (DHU3UUECKOTO COJICP)KAHUSA B Pa3IMYHBIX (popMarax ¢ yd€ToM Ha3HaYCHHUS WH(DOPMAIMK U IICJICBOM
ayJIUTOPUH, BEIOMpAst ONTHMAJILHYIO (GOpPMY MIPEICTABICHHUS M BU3yaINU3alliu.

KomMmyHuKaTHBHBIE YHHUBEpPCAJbHbIE y4eOHbIE 1eHCTBUSA:

OCYILIECTBIISITH OOIICHUE HA YpOKaxX (PU3NKU U BO BHE-YPOUHOU JI€SITEIHLHOCTH;

pacrio3HaBaTh NPENOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUYKY 3PEHHUS C UCIIOJIBb30BAHUEM S3BIKOBBIX CPE/CTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW W MHIMBUIYAIbHOU PabOTHI;

BBIOMpATh TEMAaTUKYy U METOJbl COBMECTHBIX JCHUCTBUM ¢ YUETOM OOIIUX MHTEPECOB U BO3MOMXKHOCTEH KaXKJOTO 4YJIeHA
KOJUICKTHBA;

IIPUHUMATH LEJIA COBMECTHOM AEATEIIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH ACHUCTBUS MO €€ JOCTHXKEHUIO:
COCTaBJISITh TUTAH JEUCTBUM, paclpeiessiTh POjdd C y4€TOM MHEHUN YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIaJa M KaXXJOTO yYaCTHHKA KOMaHJbl B OOUIMHA pe3yJbTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

MpeIIaraTb HOBBIE MMPOEKTHI, OLIEHUBATh UJIEHU C MTO3ULUA HOBU3HBI, OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE TMOBEACHHE B PA3JIUYHBIX CUTyalUsX, IPOSBISATH TBOPYECTBO U
BOOOpakeHUE, ObITh HMHUITUATUBHBIM.



PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATEIBHYIO JESATEIBHOCTh B 00MacTH (U3UKHM M aCTPOHOMHH, BBISBISTH
po0JIeMbl, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEUIEHUS PACUYETHBIX M KAYECTBEHHBIX 3aad, IUIAH BBINOJHEHHS MPAKTUYECKOU
paboThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUI;
JABAaTh OLICHKY HOBBIM CUTYallUsIM;
paclIMpATh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEIOYTECHHUI;
JIeJaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PELIECHUE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIUIUU B 005acTH (U3MKH, TOCTOSIHHO IOBBIIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTE/JIEKT:
NABaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCHTb KOPPEKTUBBI B JIESTEIBHOCTH, OLEHWBATh COOTBETCTBHE PE3YJIBTATOB
LEIISIM;
BJIa/I€Th HaBbIKAMU MIO3HABATENIbHOM pe(hIeKCUU KaK OCO3HAHMSI COBEPILIAEMBIX AEUCTBUN U MBICTUTENbHBIX IPOLIECCOB,
UX PE3YJbTAaTOB U OCHOBAHMIA;
MCIIOJIb30BaTh MPUEMBI pedIeKCUU SISl OLEHKH CUTYallld, BBIOOpA BEPHOTO PEILICHUS;
YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELLECHHUS 110 UX CHUKEHMUIO;
IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3yJIbTATOB ACATEIBHOCTH;
NPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;
IIPUHAMATh MOTUBBI U apPTYMEHTBI JIPYTUX IIPU aHAJIM3€E PE3YJIbTATOB AEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.
B npouecce noctumxkeHus IMYHOCTHBIX Pe3yJIbTaTOB OCBOCHMS MPOTpaMMbl MO (PU3UKE JUIsl YPOBHS CPEIHEr0 OOIEro
oOpa3oBaHMsl y 00yUarOLUXCs COBEPIICHCTBYETCS YMOLIMOHAIBHBIN UHTEJUIEKT, IPeIoiaratoui copMrupoBaHHOCTS:



CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE 3MOILIMOHAJIBLHOE COCTOSHUE, BUACTh HANpaBIICHUSA
Pa3BUTHS COOCTBEHHON AMOIIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJMpOBaHUs], BKIIOUAIONIETO CAMOKOHTPOJb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHHUE,
CIIOCOOHOCTH aTalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHUSM U TIPOSBIISTh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMU, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHKEHHUIO LIeJIM U YCNeXy, ONTUMHU3M, UHUIIMATUBHOCTD,
yMEHHE JICUCTBOBATh UCXOISl U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHMMATh 3MOILMOHAIBHOE COCTOSHUE JpPYrHX, VYYHUTBIBATH €ro IpH
OCYULIECTBJIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIONIMX CHOCOOHOCTH BBICTPAWBAaTh OTHOIICHUS C APYTUMH JIIOJbMH, 3a00THUThCH,
MPOSIBJISITH MHTEPEC U Pa3pemiaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xonity o6yuyenust B 10 kiacce npeameTHbie pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD
y 00y4Jaromuxcs YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MecTO (U3MKU B (HOPMUPOBAHUM COBPEMEHHOM HAy4YHOW KapTUHBI MUpa, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTMH, B IPAKTUYECKOU AEATEIBHOCTH JIFOICH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YYCHHBIX (DM3MUECKUX MOJIEJICH: MaTepuajbHas TOYKa, WHEpIMajIbHas CUCTEMa
oTcu€Ta, aOCOJMIOTHO TBEPAOE TEJNO, UJCAbHBIA Tra3, MOACIM CTPOCHMS Ta30B, >KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIEKTPUUYECKUH 3apsi/i PU pellieHnH PU3NUECKUX 3a]1ay;

pacrio3HaBath (u3nyYecKue siBJAeHUs (TPOILECChl) U OOBSCHITH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-
KMHETUYECKOM TEOpUU CTPOEHUS BEIIECTBA U DJIEKTPOJUHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIUHEWHOE
JIBMDKEHUE, CBOOOTHOE MaJICHUE TN, IBM)KCHHE 10 OKPY>KHOCTH, MHEPIHS, B3auMOeHCTBUE Te, nuddy3usi, OpoyHOBCKOE
JBIDKCHUE, CTPOCHUE >KUJKOCTEH W TBEPABIX TeEJl, U3MEHEHHUE O00BhEMa Tel NpU HarpeBaHUM (OXJIAXICHUH), TEIJIOBOE
paBHOBECHE, UCTIapeHUe, KOHACHCAIINSI, TIJIaBJICHUE, KPUCTAIUIM3AIMs, KUTIEHUE, BIAKHOCTh BO3/lyXa, MOBBIIICHUE JTaBICHUS



ra3a IIpyu €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKJy ITapaMeTpaMu COCTOSHUSA ra3a B U30IPOLECCAX, dJIEKTPU3ALIMS
TeJl, B3aUMOJEHCTBHE 3apsI0B;

OTHCHIBATh MEXaHUYECKOE JBMKECHHE, UCIOJB3YS (DU3HUECKUE BETUYUHbBI: KOOPANHATA, TyTh, IEPEMEIICHIE, CKOPOCTH,
YCKOpEHHe, Macca Tela, Cujla, UMIYJIbC Tela, KMHETHYeCKas HEpTus, MOTCHIMalbHAs SHEprusi, MeXaHuueckas padora,
MEXAaHUYECKas MOIIHOCTh; IPU ONHMCAHWU MPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICH HCHOJIb3YEMBIX BEIMYUH, HUX
0003Ha4YEHHUS U €AMHULIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMYNHAMU;

OIKCHIBaTh W3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUJIOBBIE SIBJIICHUS, UCIOJB3Ys (PU3MUECKHE BEIMYMHBL: JaBICHUE
raza, TEMIleparypa, CpeIHsAsl KUHETHUYECKas DHEPIUs XaOTUYECKOTO NIBHKEHUS MOJEKYJ, CPEIHEKBAaJIpaTU4YHAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSA HHEpPrus, pabora ra3a, KO3(PPUUUEHT MOJE3HOTO JEWUCTBHUS TEIJIOBOIO
JABUTATENs; MPU ONUCAHUM TPABUIBHO TPAKTOBATH (DPU3MUECKUN CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUY€HUs U
€/IMHULIbI, HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEJIMUUHY C APYTUMHU BEIUUHNHAM;

ONKCHIBATh HW3YYEHHBIE AIIEKTPUUECKHE CBOMCTBA BELIECTBA M JJIEKTPUUECKHUE SABJICHHS (IIPOLECCHI), MCHOJIb3YS
(u3MYecKue BEIMYUHBIL: AJIEKTPUUECKUI 3apsll, AJIEKTPUUYECKOE II0JIe, HANPSHKEHHOCTh IOJIA, MOTEHUHUAJ, pPa3HOCTb
MOTEHIMAJIOB; MPU ONUCAHWUU MPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICI MCHOJb3YEMbIX BEJIMYUH, UX O0O3HAYEHUS U
€/IMHHULIbI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BEIMUMHY C IPYTUMU BEIUYMHAMY;

aHAJIM3UPOBATh (PU3NYECKUE MPOLECCHl U SBJICHUS, UCTOIb3Ys (U3NUECKUE 3aKOHbI M MPUHIUIBL 3aKOH BCEMHUPHOTO
tarorenus, 1, II u 1II 3akonsl Hpr0TOHA, 3aKOH COXpaHEHHSI MEXaHUYECKON YHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHLIAIL
CYyNEPHO3ULINHA CHUJI, NMPUHLMI PABHOINPABHUS HMHEPUHUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJSIPHO-KHHETHYECKYIO TEOPHIO
CTPOEHHMSI BEIIECTBA, FA30BbIEC 3aAKOHBI, CBSI3b CPEeIHENH KMHETUYECKOM SHEPTUHU TEIIOBOTO JABMKEHHUSI MOJIEKYIT C a0COJIIOTHOM
TEMIIEPATypOH, NEPBBIM 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPaHEHHUs DJIEKTPUYECKOro 3apsiaa, 3akoH Kyiona, mpu 3ToM
pa3ianyaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHHWE U YCJIOBHs (TpaHMIbI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPHUHILMIMBI JACUCTBUS MAIMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCJIOBHS HX
0€30IacHOT0 MCIIOJIb30BAHMS B TIOBCEAHEBHOM KU3HMU;



BBIMOJIHATh 3KCIEPUMEHTBI MO HCCIEN0BAHUIO (DU3MUECKUX SIBJICHUM M IPOLECCOB C HCIOJIb30BAHUEM IMPSIMBIX U
KOCBEHHBIX H3MEPEHMH, MpH 3TOM (popMynHpoBaTh MHpodiemMy/3afady M TUIOTE3y Y4eOHOTo HKCIEPUMEHTa, cOoOMpaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO0 000pyAOBaHUSA, IPOBOAUTD OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUsI (U3NYECKUX BEITUYMH, MPU 3TOM BBHIOMPATH ONTUMAIBHBIN CIIOCOO
M3MEPEHMSI U UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIHOCTEW U3MEPEHMUI;

UCCIIEZIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEJIWYMHAMM C MCIOJIb30BAHUEM IMPSMBIX U3MEPEHUH, NPU 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PMKCUPOBATH PE3YyJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TAOIUI] U
rpaduKoB, AeNIaTh BEIBOABI [0 pe3ybTaTaM UCCIIEI0BAHMUS;

coOJ01aTh MpaBuiia 0€30MacHOro TPyJa MpU MPOBEIECHUN UCCIEIOBAaHUN B paMKaxX y4eOHOro SKCIEpUMEHTa, y4eOHO-
UCCIIEIOBATEIbCKOM U MPOEKTHON JESITEIbHOCTH C HCIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOHCTB U J1a00OpaTOpHOTO
000py10BaHUS;

pemaTh pacy€THbIE 3aJ]a4M C SIBHO 33JaHHOW (PU3NYECKON MOJIEIbIO, UCIOJIb3Ys (DU3UUECKUE 3aKOHBI M MIPUHIUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3aJa4yd BbIOMpATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HE0OXoAuMbIe sl €€ pEeIlIeHUs, MPOBOJUTH PACUETHl U OIEHUBATH PEAIBHOCTh MOJYYEHHOIO 3HAuY€HUs (PU3nUYecKon
BEJIMYMHBI;

pemaTh KaueCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKH HENPOTHUBOPEUYMBYIO LEMOYKY PACCYXKIEHUH C OMOpPOM Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBJICHUS;

WCIIOJIb30BaTh MPH pEHIeHUMH YYEOHBIX 3a7a4 COBPEMEHHble HMH(POPMALMOHHBIE TEXHOJIOTMH [JIsl TIOMCKA,
CTPYKTYpUPOBAHHUS, WMHTEPIPETALIMM M TMPEACTABICHUS y4eOHOM M Hay4YHO-NOMYJISIpHON MHGpOpMaluu, MOJYyYECHHOW WH3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATU3UPOBATH MOJIydaeMyt0 HHPOPMAIIHUIO;

MPUBOIUTH IPUMEPHI BKJIa/la POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, OOBICHEHHE MPOIECCOB
OKPYXAaIOILIEr0 MUPa, B PA3BUTHE TEXHUKU U TEXHOJOTHUIA;

MCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B IMOBCEIHEBHOM JKMU3HM JUIsi oOecrnedeHusi 0e30MacHOCTH MpH
oOpallleHuu ¢ MpUOOpaMH U TEXHUUYECKUMHU yCTPOMCTBAMH, ISl COXPAHEHHS 3A0POBbs U COOJIIOIEHHUSI HOPM SKOJIOTHYECKOTr0
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B IpyIIe C BBHIMOJHEHUEM PA3JIMYHBIX COLUAIBHBIX pPOJEH, MIaHUPOBAaTh PabOTy TPYIIbI, PALMOHAIBHO
pacnpenensiaTh OOS3aHHOCTU W TUIAHUPOBATH JIEATEIILHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, aJICKBATHO OLICHMBATh BKJIA
KaXKIOTO U3 YYaCTHUKOB TPYIIIBI B pEeLICHHE paccMaTpUBaeMoil MpoOIeMBbl.

K xoniry o6yuenust B 11 kjacce npeaMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JTOJDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH
y 00y4aromuxcs yMeHUi:

JEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (pu3uku B (POPMUPOBAHUM COBPEMEHHOW HAy4YHOW KApTUHBI MHpa, B
Pa3BUTHH COBPEMEHHOW TEXHUKA M TEXHOJOTUW, B MPAKTUUECKOW MESITENIbHOCTH JIIOJIeH, IIEJIOCTHOCTh U €IUHCTBO
(r3MYECKO KapTHHBI MUPA;

YUUTHIBaTh TPAHUIIBl MPUMEHEHHUS H3YyYEHHBIX (DPU3MUECKUX MOJICTCH: TOYCUHBIM SJCKTPUUECKUN 3apsl, JIyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, SJIepHAsi MOJIeNb aTOMa, HYKJIOHHAsI MOJIe]Ib aTOMHOTO Siipa MpH pelieHur GU3NIecKuX 3a1ad4;

pacno3HaBath (pu3nyeckue ABJICHUS (IIPOLIECCHI) U OOBICHATH UX Ha OCHOBE 3aKOHOB AJIEKTPOJUHAMUKH U KBAaHTOBOM
Gbu3MKHN: 3MEeKTpUYecKasl MPOBOJIUMOCTD, TEIIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE ICHCTBHS TOKA, B3aMMOJICHCTBHE
MarHuTOB, 3JIEKTPOMArHWUTHAs WHAYKIHS, MEWCTBHE MArHUTHOTO ITOJISI HA MPOBOJHHUK C TOKOM WM JBFDKYIIHICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOAHWSI W BOJHBI, TNPSIMOJMHEWHOE pACHpOCTpAaHEHHE CBETa, OTPaKEHUE, MPEIOMIICHHE,
unTepbepeHius, audpakius W Mospu3anus CBETa, AUCTepcus cBera, ¢oTodnekTpudeckuit >¢gdekt (hoTodaddexr),
CBETOBOE JIaBJICHHWE, BO3HMKHOBEHHME JIMHEWYATOro CIHEKTpa aToMa BOAOPOJA, €CTECTBEHHass M HCKYyCCTBEHHas
PaZMOaKTUBHOCTH;

OTHCHIBATh U3YUYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUECKUE, MATHUTHBIC, ONTHUECKHE, IIEKTPUUECKYIO TPOBOANMOCTH
Pa3IUYHBIX CPEJ) U AJIEKTPOMATHUTHBIC SBJICHHS (IIPOIIECCHI), UCTIONB3YS (PU3MUECKUE BEJIMYMHBIL: DJIEKTPUUYCCKUN 3aps/l,
CHJIa TOKa, DJIEKTPUUECKOE HAIPSHKEHHE, SJEKTPUUECKOE COMPOTUBIICHNUE, PA3HOCTh MOTEHIINAIOB, AJIEKTPOABIKYILAs CUIIA,
paboTa TOKa, WHIYKIHUS MAarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHiia, WHIYKTUBHOCTh KATYIIKW, DJHEPTHUS
AIIEKTPUYECKOTO M MAarHUTHOTO MOJIeH, TIEpUO U YacToTa KoiiebaHW B KoJieOaTeNTbHOM KOHTYpE, 3apsij M cuja TOKa B
MPOIECCE TAPMOHUYECKUX JICKTPOMArHUTHBIX KOJIeOaHui, POKyCHOE pacCTOSTHUE M ONTHYECKasl CUJia JIMH3HI, PU OMMCAHUH
MPaBUJILHO TPAKTOBATh (PU3WYECKUI CMBICI MCTOIB3YEMbIX BEIMYHMH, MX O003HAYCHUS W €AMHUIIBI, YKAa3bIBaTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUECKYIO BEIMUYMHY C IPYTUMHU BEIMYUHAMU;



OMKCHIBATh M3yYEHHBIC KBAaHTOBBIC SBICHUS MW TIPOIECCHI, HCMHONB3ys (U3MUECKHE BEITUYHUHBI: CKOPOCTh
AJIGKTPOMATrHUTHBIX BOJIH, JJTHHA BOJHBI M YaCTOTAa CBETA, SHEPTHUS U UMITYILC (OTOHA, TIEPHO]T TTOJTypaciaa, SHEPTUs CBS3H
aTOMHBIX SFIep, TIPU OMHUCAHWH MPABWIBLHO TPAKTOBATh (DM3UYECKUN CMBICT HCIIOJIB3YEMBIX BEJIIMYWH, UX OOO3HAYCHHS H
CAVHUITBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (DU3HYECKYIO BEIUYMHY C APYTUMH BEIWYWHAMH, BBIYUCISITH
3HaueHNe PU3NICCKON BEJIMYMHBI,

aHAJIM3UPOBATh (PU3MUECKHE TPOIECCHI M SIBICHUS, HCIIONB3Ys (PM3MUECKUE 3aKOHBI U TPUHIUIIEL: 3aKoH OMa, 3aKOHBI
MIOCTIEIOBATEIPHOTO W TMapajljIeIbHOTO COCIWHEHHUS TPOBOJHUKOB, 3akoH Jkoyms—JleHra, 3aKOH 3JIE€KTPOMarHUTHON
WHIYKITAW, 3aKOH MPSMOJIMHEHHOTO pPACIPOCTPAHCHHS CBETA, 3aKOHBI OTPAXXEHUS CBETA, 3aKOHBI NMPEJIOMIICHUS CBETa,
ypaBHeHHe DiHITEHHA 11 PoTtodddexTa, 3aKOH COXpAHCHHUS YHEPTHUH, 3aKOH COXPAHCHUS MMITYJbCA, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsA/ia, 3aKOH COXPAaHEHHUsI MacCOBOI'0 YKCIIa, MOCTYJaThl bopa, 3aKOH pauoakTUBHOIO paciaja, pu STOM
paznuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIpAKCHHE W YCIOBHUS (TpaHUIlbl, OOJIACTH)
MIPUMEHUMOCTH;

OTIpEIeNATh HAPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO TIOJISl TPOBOTHUKA C TOKOM, CHUTBI AMIIepa v Ciiibl JIopeHia;

CTPOUTH U OMUCHIBATh N300paKEHHE, CO3/1aBAEMOE IJIOCKUM 3€PKaJIOM, TOHKOU JIMH30;

BBITIOJIHATH DKCIEPUMEHTHI 1O HCCICAOBAHHUIO (DU3MYECKUX SIBJICHUN U TPOILIECCOB C HCIOIB30BAHUEM TMPSMBIX U
KOCBEHHBIX H3MEpPEHUil: mpu 3ToM (GopMynupoBaTh MpobiemMy/3agady W TUIOTE3y Y4eOHOTro JKCIEpPUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEAJIOKEHHOTO 000PYyI0BaHHUSI, POBOUTH ONBIT U (DOPMYIUPOBATH BHIBOIBL;

OCYIIECTBJIATh MPSIMbIC U KOCBEHHBIC M3MEPCHHS (PU3NYECKUX BEJIMYMH, TIPH 3TOM BBIOMpPATh ONTHMAJIBHBIN CITIOCOO
M3MEPEHUSI U UCTIOIH30BaTh U3BECTHBIE METO b OIEHKH MOTPEUTHOCTEN U3MEpPEHU;

MCCJIEI0OBATh 3aBUCUMOCTH (DPU3HUECKUX BEIMYUH C MCIIOJIH30BAHUEM MPSMBIX U3MEPEHHI: TPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DMKCUPOBATh PE3YNIHTATHI MOJYUYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH B BUJE TAOJHUIl U TPaPUKOB, eTaTh
BBIBOJIBI 1O pe3yJIbTaTaM UCCIICIOBAHHUS,

cOOTIOIaTh MpaBuiia 6€30MacHOTO TPy/la MPHU MPOBEICHUU UCCICIOBAHUI B paMKaX Y4eOHOTO SKCIIEPUMEHTa, yueOHO-
MCCJIEIOBATENIbCKOM ¥ TIPOCKTHOM JIEITEIbHOCTH C HCIOJIh30BAHUEM W3MEPUTEIBHBIX YCTPOWCTB M J1abOpaTOpPHOTO
000pyI0BaHUS;



pemniaTh pacy€THBIC 3a7a4M C SBHO 3aJaHHON (PU3MYECKON MOJEIIBbIO, UCIIONB3Ys (DU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA
OCHOBE aHajiM3a YCJIOBUS 3aJlaud BbIOMpaTh (PU3MUECKYI0 MOJEIb, BBIACHATH (U3WUYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOaMMBIC I €€ pEIICHUs, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHUS (HU3UICCKOU
BEJIMYHUHBI;

peniaTh KaueCTBEHHBIE 3aJlayd: BBICTPAWBaTh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IIETIOYKY PACCYXKJACHUN C OMOpPOM Ha
M3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SIBJICHUS,

UCIIOIb30BaTh TIPU PEIICHUM Y4eOHBIX 3ajlad COBpPEMEHHbIC HMH(POPMAIMOHHBIE TEXHOJIOTHU JUIsl TIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETALMU U TPEACTaBICHUS y4eOHOW M HAYYHO-TIOMYJISIpHOW HHMOpPMAaLMK, MOJTYYEHHOU H3
Pa3JIMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAJIM3UPOBATH MMOJTYy4YaeMyr0 HHPOpMAITHIO;

OOBSICHSATDh IPHUHIMIIBI JICHCTBUS MAIllWH, MPHUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3iinyaTh yCIOBHS UX O€30IaCHOTO
HCTOJIb30BaHUsI B TIOBCETHEBHOM KU3HU;

MPUBOJUTh TPUMEPHI BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3MKOB B pa3BUTUE HAYKU, B OOBSICHEHHUE
MIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJB30BaTh TEOPETUUECKUE 3HAHUSI TO (U3MKe B TMOBCEAHEBHOW KU3HM [JIsi oOecredeHus: 0e30MacHOCTH MpH
oOpallleHuH ¢ IprudOpaMu U TEXHHUYECKUMH YCTPOUCTBAMU, JIJIs1 COXPAHEHUS 3JI0POBbS M COOJIIOICHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJieH, MIAHUPOBATh PaOOTy TPYMIbI, pPalMOHATLHO
pacrpenensaTh 00sS3aHHOCTU U TUIAHUPOBATh JEATENBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBAaTHO OIICHWBATh BKJaj
Ka)KJIOT0 M3 YYaCTHUKOB TPYIIIBI B PEIICHUE paccCMaTpruBaeMOi ITpoOJIeMEl.
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