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ITosicHUTENBLHAA 3aNIHCKA

Pabouas nporpamma no npenmery "®dusuka" cocraBiena B coorerctBuu ¢ ®I'OC COO
(ITpukaz MunoOpHayku Poccun ot 17.05.2012 N 413 (pexn. ot 12.08.2022) "O6 yTBepkKIACHUN
denepanbHOrO  rOCyAapCTBEHHOrO  00Opa3oBaTENBbHOTO  CTaHAapTa  CpeaHero  oOIIero
obpazopanus"), ®OOII COO IIpuka3z MunuctepcTBa npocsemenus Poccuiickoit @denepamnuu ot
18.05.2023 Ne 371 "OO6 yrBepxkaeHuu (enepanbHOM 00pa3oBaTEIBHOM MPOTPAMMBI CPEIHETO
obmiero oOpazosanms" (3apeructpupoBan 12.07.2023 Ne 74228), ®PII COO mo mpeamery
«Duzuka», a Ttakke DenepadbHONH NPOrpaMMON BOCIUTAHMSA;, HA OCHOBE TPEeOOBAHM K
pesynbratam  ocBoeHuss OOII COO MBOY «COII Ne3 ropoma BoaropeueHckay,
npencrasieHHbix B PI'OC COO.

OBHIASI XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA
«DOU3UKA»

®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTyHasi B KayeCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[IkonpHBIH Kypc (QU3MKM — CHCTEMOOOPA3yIOIIMNA [Isl €CTECTBEHHO-HAYYHBIX Y4YEeOHBIX
IPEMETOB, MOCKOIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SBJICHUHN, H3y4aeMBbIX
XUMHeH, Ouonoruei, pusnueckoir reorpadueil u actpoHomueil. Vcnonab3oBaHWe U aKTUBHOE
OpUMEeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYEHHs HOBBIX
MaTepHajoB C 3a/JlaHHBIMU CBOWCTBaAMM M Jp. M3ydyeHue (U3MKM BHOCUT OCHOBHOW BKJIaJ B
(GbopMHUpOBaHNE E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpa ydauiuxcs, B (OpMHUpOBaHHE YMEHHI
IPUMEHSTh HayYHBI METO/1 TO3HAHUS MPYU BHIMOJIHEHUN UM Y4eOHBIX HCCIIEI0BaHUM.

B ocHOBy kypca (u3uKu cpeHel MIKOJIbI TOJ0KEH Pl UIeH, KOTOphIe MOYKHO paccMaTpHUBAaTh
KaK MPUHIUIBI €0 TOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUU C HEM KypC SBIAETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PU3UKH, BKIIOYACT KaK BOIMPOCH! KIACCHUECKOH, Tak U
COBPEMEHHOM (DU3HKH.

Hoea zenepanuszayuu. B coOTBETCTBUM ¢ HEW Marepuan Kypca (U3MKU OOBEAMHEH BOKPYT
¢buznueckux Teopuil. Begymmm B Kypce sBIsSeTcss (OpPMHUpOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanusanusi NpeanonaraeT HCIONb30BaHUE T'yMaHUTapHOIO
noTeHuuana GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIpoOIeMaMu.

Hoesn npuknaonoii nanpaenennocmu. Kypc UMk mpeamnoiaraeT 3HAKOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoea 3IKonocuzayuu peannusyercsi IOCPEICTBOM BBEIEHHUS DJJIEMEHTOB  COJIEpXKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C pa3BUTHEM



TEXHHUKH U TEXHOJIOTHH, a TaK)Ke 00CYXICHHUS MPOOIJIEM paOHAIBHOTO IPHPOIONOIb30BaHUS U
HKOJIOTHUECKOM Oe30MacCHOCTH.

Crep)KHEBBIMH 3JIEMEHTaMU Kypca (PU3MKH CpeIHEeH IIKOJBI SBIAIOTCA (U3UYECKUE TEOPUH
(bopmupoBanme mpeACTaBICHUNH O CTPYKType TOCTPOCHUS (U3UUECKON TEOpHH, pOJIU
(dyHIaMEHTANBHBIX 3aKOHOB M MPHUHIMUIIOB B COBPEMEHHBIX IPEICTABICHHUSIX O TMPHPOJIE,
rpaHMIaX TPUMEHUMOCTH TEOPHHA, JUIS OITMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIECCOB).
CuCTEMHO-ICSITeNbHOCTHBIM TOAXO0A B Kypce (GU3UKH PEATU3yeTcsl Mpekae BCEro 3a Cuér
OpraHM3alUy SKCIEPUMEHTAIBHON JesTenbHOCTH oOyyarommxcs. [y 6a30Boro ypoBHS Kypca
(HU3UKH — 3TO HMCIOJIB30BAaHHE CHCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPHMEHTOB U
1abopaTopHBIX paboT, KOTOpHIE B MporpamMMe OOBEAWHEHBI B OOIIMN CIHUCOK YYCHHYECKHX
NpakTUYeCKuX paboT. BeigeneHne B yKa3aHHOM MeEpevHe JIAOOPaTOPHBIX padoT, MPOBOAUMBIX
JUTSE KOHTPOJISL M OLIEHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOTO MPOLIECca UCXOAS U3
0COOEHHOCTEH TEeMAaTHYEeCKOTO IUIAHWPOBAaHUS W OCHameHus Kabuneta ¢usuku. [Ipu sTOoM
oOecrieunBaeTCcsl OBJAJCHHUE OOYYAIOMIMMUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIC H3MEPEHUS,
UCCJIEIOBAaHHUS 3aBHCUMOCTEH (U3MYECKMX BEJIMYMH U TIOCTAaHOBKY OIIBITOB II0 IPOBEPKE
Npe/II0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHME ynenseTcs PElICHHIO Pacu€THBIX M KaueCTBEHHBIX 3a1ad. [Ipu stom s
pacu€THBIX 3a7a4 MPHOPUTETOM SIBISIOTCS 3a7addl C SIBHO 3aJaHHON (DU3MYECKONH MOJENbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MIPHOPUTETOM
SBIISIOTCSL 33aJaHus Ha OOBSICHEHHWE TMPOTeKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAETH A CUTYallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

HEJIA N3YYEHUS YYEBHOI'O ITIPEIMETA
«OU3UKA»

OCHOBHBIMU 1IEJIIMU U3Yy4€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:
— (opMupoBaHHE UHTEPECA M CTPEMIICHHS 00yUArOMNXCS K HAYIHOMY U3yUEHHIO IPHUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYAbHBIX U TBOPUECKUX CITOCOOHOCTEH;
— pa3BUTHE NPEACTABICHUN O HAYYHOM METO/Ie MO3HaHUs U (POPMHUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIIUM SIBIICHHSIM;
— (hopMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y-ueHHsl OCHOB CTPOEHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;
— (opMupoBaHHE YMEHUI OOBSCHATH SIBJICHHUS C HCIIOJIb30BAaHHEM (DU3NICCKUX 3HAHUN H
HAYYHBIX J0Ka3aTeIbCTB;
— (hopMUpOBaHHE PEACTABICHAN O PO (DU3UKH JJISI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.
JlocTikeHue 3THX 1eJiei o0ecrieynBaeTcs pelieHueM CIeaAyIOIMX 3a/1a4 B IpoIiecce U3yUeHUs
Kypca (PU3UKK Ha YPOBHE CPETHETO OOIIET0 00pa30BaHuUs:
— npuoOpeTeHre CUCTEMbI 3HaHUH 00 00X (PU3UUIECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsT MEXaHHUKY, MOJIEKYJIAPHYIO (DU3HKY, SJIEKTPOJMHAMUKY, KBAHTOBYIO (DPU3UKY
1 DJIIEMEHTHI aCTPOPHU3HKH;
— (popmHupoBaHUE YMEHUIN MPUMEHATH TEOPETHUUECKHE 3HAHUSA U1 00BbsACHEHUS HUBNYECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;



— OCBOEHHE CIIOCOOOB pEIIeHUs Pa3IMYHBIX 3a]1au C SIBHO 3a/1aHHOM (U3UUeCcKOi MOJIENbIO,
3a/1a4, MOAPa3yMEBAIONINX CAMOCTOSTEIIBHOE CO3/IaHue (PU3NICCKON MOJIEITH, aJIeKBAaTHON
YCIIOBUSIM 3a]1a4U;

— MOHUMaHKe (PU3NIECKUX OCHOB U TPUHITUTIOB JICHCTBUS TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEIY;

— OBJIaJIEHUE METOJaMH CaMOCTOSTEIbHOIO IIJIAHUPOBAHUS U MPOBeIeHUsT HPU3UUECKUX
SKCIIEPUMEHTOB, aHaJIM3a U UHTEepIpeTalun HHGOPMAIUH, OIIPEIEICHUS JOCTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;

— CcO3J]aHKe YCIIOBUH AJIsl Pa3BUTHUSL YMEHUN IPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOM
JESTEIILHOCTH.

MECTO YYEBHOI'O IIPE/IMETA
«PU3UKA» B YYEBHOM IIJIAHE

YueOusiii oran MBOY "COUI Ne3 ropona Bonropeuencka" mpenycMarpuBaeT 00si3aTenbHOE
u3ydeHue yaeOHoro npeamera "®dusnka" Ha ypoBHE CpeHEro 00IIero o0pa3oBaHus B 00beMe B
o0beme 136 4. B ToM uncite: B 10 xkitacce — 68 4, B 11 kitacce — 68 4.

Knaccner B uenenro B roxa
10 xiacc 2 68
11 kiacc 2 68

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

«PU3UKA»
10 KJIACC
PA3JAEJT 1. DU3UKA u MeTo/1bl HAy4HOTO MO3HAHUS
®usznka — Hayka o mpupoje. Hayunele MeTonpl IMO3HAHMS OKpyxarouiero mupa. Pomns

HKCIIEPUMEHTA U TEOPHH B MPOLIECCE TTO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopnenupoBanue pu3ndeckux sBIeHUH U npoieccoB. Hayunsie runote3sl. Gusnueckue 3aKOHBI
U Teopud. [ paHUIBI TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBHSI.

Porp u wmecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAyYHOW KapTUHBI MHpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.

Hemoncmpayuu

1. AnanoroBsie U TU(PPOBBIE H3MEPUTETHHBIE PUOOPHI, KOMITBIOTEPHBIE TaTUYNKH.

PA3JIEJI 2. MEXAHUKA

Tema 1. Kunematuka

Mexanunueckoe ABuxkeHue. OTHOCUTENIBHOCTh MEXaHWYECKOro JBMKeHHs. CucremMa oTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTb (CpemHsii CKOPOCTb, MIHOBEHHas CKOPOCTb) M  YCKOpPEHUE
MaTepUAIbHON TOYKH, UX MPOEKIIMU HA OCU CHUCTEMBI KoopauHat. CiokeHrne NepeMeleHU U
CJI0’)KEHUE CKOPOCTEH.



PaBHOMEpHOE W paBHOYCKOPEHHOE TMpsSMOJWHEHHOe nBwKeHue. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U MEPEMEIIECHNS MaTEPUAIbHON TOUKH OT BPEMEHHU.
CBo0OonHOE majieHue. Y CKopeHrue CBOOOHOTO TIa/ICHUS.

KpuBonuneliHoe nBukeHue. [IBUKeHne MaTepruaabHOM TOUYKH 110 OKPYKHOCTH C IIOCTOSIHHOM I10
MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHasi ckopocTh. [lepron u yactora oOpalieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Texnuueckue ycmpoticmea u npakmuueckoe npumeHeHue. CIUJOMETP, IBUKEHUE CHAPSJIOB,
LEIHbIE U pEMEHHBIE NIEPEIAYN.

Hemoncmpayuu

1. Mozenb cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHUYECKUX XapAaKTEPUCTUK JBHIKEHUS.

2. IlpeoOpazoBaHue ABUKEHUM C UCIIOJIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

3. [TaneHue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

4. HaGnroneHue ABMKEHUS Tela, OPOILIEHHOTr0 MO YIJIOM K TOPU30HTY U TOPU3OHTAJIBHO.

5. U3mepenue yckopeHus CBOOOAHOTO MaJACHHUS.

6. HarpaBnenue ckopocTH Npu JBUKEHUU 110 OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, nadbopamopuwvie padbomot

1. U3yueHne HepaBHOMEPHOIO JIBMXKEHHS C LIEJIbIO ONPEAEICHUS] MTHOBEHHOW CKOPOCTH.

2. HccnenoBaHue COOTHOILLEHUS MEXIY NyTSAMH, IPONHACHHBIMU TEJIOM 3a IOCJEI0BaTEIIbHbBIE
paBHbIE IIPOMEXYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JABM)KEHHUU C HadaJlbHOM CKOPOCTHIO,
paBHOU HYIIIO.

3. U3yuenue ABMKEHUS IApPUKaA B BSI3KOU KUIKOCTH.

4. Vzyuenue NBU>KEHUS Teja, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. lunaMuka

IIpuauun orHocurenbHocTH ['anmunes. Ilepswlii 3akoH HeroTrona. MHepuuanbHble CHCTEMBI
OTCU€Ta.

Macca tena. Cuina. Ilpuanun cynepnosunuu cui. Bropoii 3akoH HeroToHa 171 MatepuanbHOR
Touku. Tpernii 3akoH Hpr0TOHA [UIs1 MaTepraabHbIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

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

Tpenue. Bunpl TpeHus (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUU TeJa B )KUIKOCTH WJIU ra3e.

[TocTynaTenbHOE M BpallaTelIbHOE JABMKEHUE a0COIIOTHO TBEPJIOTO TEa.

MoOMEHT CHIIbI OTHOCUTENIBHO OCH BpaimieHus. Ilinedo cuibl. YcioBusi paBHOBECHS TBEPAOIO
Tena.

Texnuueckue ycmpoucmea U HpaKmuieckoe npumeHenue: TONUIUIHUKH, JIBH)KCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu

. SIBIeHNE MHEPLINH.

. CpaBHeHUE Macc B3aMMOJICHCTBYIOINX TEJl.

. Bropoii 3akoH HeroToHa.

. U3mepenue cui.

. Cnoxenue cui.

. 3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(opMariuu.

. HeBecomocTb. Bec Tena npu yCKOpEeHHOM MOAbEME U TTAJICHUH.

0o N L AW N

. CpaBHeHI/Ie CHJI TPCHHUS IIOKOA, KAYCHUSA U CKOJILXKCHUA.



9. YcnoBus paBHOBecUs TBEPAOTO Tena. Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopusie padomot

1. 3yuenne ABm>xeHMs OpycKa 110 HaKJIIOHHOM TIOCKOCTH.

2. HccnenoBaHue 3aBUCMMOCTH CHJI YHOPYIOCTH, BO3HHKAIOIIMX B IPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

3. UccnenoBanue ycnoBuid paBHOBECUsS TBEPJOTO TEJIA, UMEIOIIETO OCh BPAILLEHUS.

Tema 3. 3aKOHBI COXpAHEHUS B MEXaHUKeE

Nmnynsc MarepualibHOM TOUYKH (Tena), CUCTEMbl MaTepHalbHBIX TOYeK. VIMIynbC CHUIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE ABUKEHHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckasi sHEpTrHsi MaTepUAIbHON TOUKH. Teopema 00 M3MEHEHUH KHHETUYECKOH SHEPTHH.
[TorennmanbHas sHeprusi. [loTeHnmanbHass >HEprusi ymnpyro aehOpMHUPOBAHHON MPYKUHBI
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanpHble W HEMOTEHIHMANbHbIE CHIbL. CBsi3p pabOThl HEMOTEHIMAIBHBIX CHUJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOM SHEPIUH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuueckue ycmpoiicmeéa u npakmuieckoe npumeneHue: BOAOMET, KONEpP, MPYKUHHBIN
MIUCTOJIET, IBUKECHHUE PaKeT.

Hemoncmpayuu

1. 3aKoH coXpaHEHMs UMITYJIbCA.

2. PeakTBHOE JBUKEHUE.

3. Ilepexon NOTEHIMATIBHOM SHEPTHH B KHHETUUYECKYIO U OOpaTHO.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

1. M3yueHue aOCONMIOTHO HEYNPYroro yaapa C TMOMOIIbI0 JBYX OJMHAKOBBIX HUTSIHBIX
MasITHUKOB.

2. UccnenoBanue cBsi3u pabOTHI CUIIBI C H3MEHEHHEM MEXaHUYECKOW YHEPruH Tella Ha TpuMepe
PacTsDKEHUS PE3UHOBOTO KIyTa.

PA3JIEJI 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJNHAMUKA

Tema 1. OcHOBBI M0JIEKYJISAPHO-KHHETHYECKOI TeOpUHn

OCHOBHBIE TOJOXKEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPHUH U UX ONBITHOE OOOCHOBAaHHE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHUS U B3aUMOJICHCTBUS UYACTHIL
BeliecTBa. MoJiend CTPOEHHUs Ta30B, >KUIKOCTEH M TBEPIBIX TeT M OOBSCHEHHE CBOWCTB
BElIECTBA Ha OCHOBE 3TUX Mozenell. Macca u pasmepbl Moisiekyid. KosimuecTBo BelecTsa.
[TocrosinHas ABoraapo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopnens wugeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKONH TEOpUun
ujeanpHOro rasa. AOCONIOTHAas TeMmIepaTypa Kak Mepa CpeaHell KUHETHYeCKON SHepruu
TEIJIOBOTO JBM>KeHMs dactull rasa. [llkama temmeparyp KensBruHa. ['a30Bble 3aKOHBI.
VYpaBuenne MennaeneeBa—Kaneiipona. 3akon Jlanbrona. M3ompoiieccsl B HACATIbHOM Trase
C MIOCTOSTHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe MpencTaBI€HUE H3O0MPOLECCOB:
U30TepMa, U30X0pa, n300apa.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHerue. TEPMOMETp, GapoMeTp.
Hemoncmpayuu

1. OmpIThl, [AOKa3bIBAIOIIME JTUCKPETHOE CTpOEHHE BelmiecTBa, ¢GoTorpaduu MOIEKyI
OPraHUYEeCKUX COCTUHECHUH.

2. OnbIThl O 7UhPY3UH )KUIAKOCTEH B Ta30B.



3. Mopenb OpOyHOBCKOTO JIBH)KCHHS.

4. Mopens onbita [lTepHa.

5. OnbIThI, JOKa3bIBAIOILINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS.

6. MoJenb, nuocTpupyoLiasi IpUpoAYy AaBJICHUS I'a3a Ha CTEHKU COCYy/a.

7. OnbITHI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAECATIBHOIO ra3a, U30IpOLECCHI.
Yuenuueckuii 3xcnepumenm, nabopamopnsie padomat

1. Onpenenenue Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE U3MepeHU 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

2. UccnenoBanue 3aBUCUMOCTH MEXY TapaMETPAMU COCTOSIHUSI PAa3pEKEHHOTO rasa.

Tema 2. OcHOBBI TePMOAMHAMHMKH

TepMoauHamuueckas cucrema. BHyTpeHHss SHEprus TEpMOAMHAMMYECKON CUCTEMBI U CIIOCOObI
e€¢ wusmeHeHus. KoimyecTBo TemnoTel M pabora. BHyTpeHHss »HeEprusi OJAHOATOMHOIO
UJCAIBHOTO0 ra3a. Busl Teronepenayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIpH TEIUIONEpeaaye.

[Tonstue o0 agmabatHoM mpouecce. [lepBblii 3akoH TepMmoauHamuKu. [IprMeHeHue mepBOro
3aKOHa TEPMOJAMHAMHUKH K H30mpoiieccaM. ['paduueckast uHTepIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMocTh nMpoieccoB B MPUPO/IE.

TemoBele MamuHbl. [IpuHnUNBEl nelcTBUA TemoBbIX MamiuH. [IpeoOpasoBaHusi 3Hepruu B
teroBeix MammHax. KIIJ[ temmoBoit mammubl. [ukn Kapuo u ero KIIJ. Dxonorudeckue
pO0JIEMBI TEIJIOIHEPTETUKH.

Texnuueckue ycmpoiucmea u npakmuyeckoe npumeneHue: JBUraTellb BHYTPEHHETO CropaHus,
OBITOBOM XOJOAUIBHUK, KOHAULIMOHED.

Hemoncmpayuu

1. I3MeHeHe BHYTpEHHEH SHEPIHU Tea MPH COBEPLICHUU padOThI: BBIIET MPOOKH U3 OYTHUIKH
HoJ JeMcTBHEM CXKAaToro BO3AyXa, HarpeBaHue 3¢dupa B JNaTyHHOH TpyOke MyTEM TpeHHUs
(BHI€OIEMOHCTpALIHSA).

2. I3MeHeHue BHYTpEHHEH dHEPTUHU (TEMIIEpaTyphl) Teja MpU Terionepeade.

3. OnbIT 0 aguadbaTHOMY PAaCUIMPEHUIO BO3/1yXa (OMBIT C BO3AYLIHBIM OTHUBOM).

4. Mopenu napoBoi TypOMHBI, IBUTaTeNsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEIs.
Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

1. I3mMepeHue yAeabHON TEMI0EMKOCTH.

Tema3. ArperartHsbie COCTOSTHUSA BelleCcTBA.
da3oBbIe NEPEX0abl

[TapoobpazoBanue u KoHneHcauus. Mcmapenune u xumneHue. AOCOTMIOTHAsE W OTHOCHUTENIbHAS
BIIQXKHOCTHh BO31yXxa. HacelmeHHsli nmap. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCUMOCTH
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

Teépnoe Ttemo. Kpucrammuyeckue u amopdHble Tenma. AHH30TPOINHUS CBOWCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHume M kpucramumsanus. Y IeiabHas
TerioTa riasieHus. Cyonumarus.

YpaBHeHHUE TEIIOBOro OagaHca.

Texnuueckue ycmpoucmea U NpaKmMuyeckoe npumMeHeHue: TUTPOMETP U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTUU  IIOJIYYEHUS COBPEMEHHBIX MAaTEpHUajoB, B TOM  4YHCIE
HaHOMaTEPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Hemoncmpayuu

1. CBoiicTBa HACBHIILIEHHBIX MAPOB.

2. KuneHne nmpu NOHM>KEHHOM JIaBJICHUU.



3. CnocoObl U3MEpEeHUs BIAXKHOCTH.

4. HabnroieHre HarpeBaHus U IJIABJICHUS KPUCTANINYECKOTO BELLIECTBA.

5. JleMOHCTpanus KpUCTAJLIOB.

Yuenuueckuit skcnepumenm, nabopamopusie padomot

1. I3MepeHne OTHOCUTENbHON BIAKHOCTH BO3IyXa.

PA3/IEJI 4. DJIEKTPOAMHAMUKA

Tema 1. DiekTpocTaTuka

DJIeKTpU3anus Tell. DJIeKTpuueckui 3apsaa. JBa Buaa siekTpuyeckux 3apsanoB. [IpoBoaHukH,
JUAJIEKTPUKU U MTOJIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOIO 3aps/ia.
B3aumoneiictBue 3apsinoB. 3akoH Kynona. TodedHbIH 37EKTpUUECKUN 3apsjl. DIEKTPUUECKOE
nosie. Hanpsixk€HHOCTB 3i1eKTprdYecKoro noss. [IpuHoun cyneprno3sunuu 3JIeKTpUYECKUX OJICH.
JIuHuK HanpsHKEHHOCTH IEKTPUUYECKOTO MOJIS.

Pabora cun anekrpocraruyeckoro noss. [lorennuman. Paznocts norenuuanos. [IpoBonHuku u
JIUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM M0J€. Ju3nekTpuyeckas npoHUIaeMOCTb.
OnektpoéMkocTb. KoHaeHcaTtop. OEKTpOEMKOCTh  IUIOCKOIO  KOHJEHCATOpa. DHEprus
3aps’KEHHOI0 KOHJIEHCATOpA.

Texnuueckue ycmpoucmea U NpPaAKMuyeckoe NpuMeHeHue. SIEKTPOCKOI, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpPOB, KOHJIEHCATOP, KOMHPOBAIbHBIN
anapar, CTpyMHBIN IIPUHTED.

Hemoncmpayuu

1. YcTpoiicTBO M IpUHLUI AEWCTBUS AIEKTPOMETPA.

2. BzaumojencTBre Had3IEKTPU30BaHHBIX TEl.

3. DIIEKTpHUUECKOE MOJIE 3apsHKEHHBIX TEIlL.

4. IIpoBOJHUKH B JIEKTPOCTATUYECKOM IIOJIE.

5. DneKTpocTaTuyecKas 3alluTa.

6. JIupNeKTPUKHY B 3JIEKTPOCTATHUECKOM IIOJIE.

7. 3aBUCUMOCTD DJIEKTPOEMKOCTH TUIOCKOTO KOHIEHCATOpa OT IUIOIIAH IJIACTHH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHJEHCATOPA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

1. I3MepeHue 21eKTPOEMKOCTH KOHIEHCATOPA.

Tema2. IHocTossHHBIHI JIEKTPUYECKHI TOK.
Toxu B pa3IM4HBIX cpeAax

ONEKTPUYECKUH TOK. YCJIOBHS CYLIECTBOBAHHUS 3JIEKTPUUECKOro Toka. Mcrounuku toka. Cuna
ToKa. [loCcTOSTHHBIN TOK.

Hanpspokenue. 3akon Oma 15 ydacTka HernH.

DJIEKTPUYECKOE CONMPOTUBIICHHUE. YIEIbHOE CONMpPOTHUBIEHUE BemnlecTBa. IlocinemoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—IJIenna. MoIHOCTb 3JEKTPHUECKOTO TOKA.

OJIC u BHYTpEHHEe CONPOTUBIECHUE HMCTOYHMKA TOKa. 3akoH Oma AJig MOJIHOW (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3aMbIkaHue.

ONEeKTpOHHasl MPOBOAMMOCTh TBEPIBIX METAIJIOB. 3aBUCUMOCTb CONPOTHBIIEHUS METAJJIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TomympoBomauku. CoOCTBEHHAss W TPUMECHAsT MPOBOJUMOCThH TOJYIPOBOJHUKOB. CBOICTBA
p—n-nepexona. [lomynpoBogHUKOBbIE TPHUOOPHI.



OJIEKTPUYECKUH TOK B pacTBOpaX M paciuiaBaXx dJJICKTPOJMTOB. IDJIEKTPOIUTHYECKAS
JUCCOIUAIS. DIEKTPOIIU3.

OnexkTpuueckuid TOK B razax. CaMOCTOATEIbHBIH M HECAMOCTOSATENbHBIN pa3psld. MousHus.
IIna3zma.

Texnuueckue ycmpoiicmea u npakmuyeckoe npuMeHeHue: aMIEPMETP, BOJIBTMETP, PEOCTarT,
UCTOYHUKHM TOKa, DJIEKTPOHArpeBaTelIbHble IPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE MPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMS, BAKYyMHBIH  JHOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
HOJIYIIPOBOIHUKOBBIHN 1IN0/, FaJIbBaHUKA.

Hemoncmpayuu

1. 3mepenue cuiibl TOKa U HaIPSKCHMUSL.

2. 3aBUCHUMOCTb COIPOTUBJIEHMSI LWIMHIPUYECKUX IPOBOJHUKOB OT JUJIMHBL, IUIOIIAIU
MONIEPEYHOI0 CEUEHUs U MaTepHuaa.

3. CMenaHHOe COEJUHEHUE IPOBOTHUKOB.

4. Ilpsamoe usmepenue OJIC. KopoTkoe 3amblkaHHME TajJbBaHUYECKOI'O JJIEMEHTAa U OLEHKa
BHYTPEHHEI'0 COIPOTHUBIICHHUSL.

5. 3aBUCUMOCTb COIIPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOIMMOCTb 3JIEKTPOIUTOB.

7. IckpoBOIi pa3psa U MIPOBOAUMOCTD BO3yXa.

8. OIHOCTOPOHHSIS TPOBOIUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

1. 3y4yeHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

2. N3mepenne DJIC UCTOYHMKA TOKA U €T0 BHYTPEHHETO CONIPOTUBIICHHUS.

3. HaGmroieHue 35eKkTponmsa.

MEXIIPEJIMETHBIE CBA3U

N3yuenne kypca ¢usuku OazoBoro ypoBHS B 10 Kilacce oCyLIeCTBIsSeTCS € Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemnvle NOHAMUA, CEAZAHHBIE C U3YUEHUEM MEMO006 HAYYHO20 NOZHAHUA:
ABJICHUE, Hay4yHbId (akT, rumores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJEHHE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: penieHre CUCTEMbl YpaBHEHUH; TuHeWHas QyHKUus, napadoia, runepbona, ux
rpaduKd ¥ CBOMCTBA; TPUTOHOMETPHUECKUE (PYHKIUHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHI'€HC;
OCHOBHOE TPHUIOHOMETPUUYECKOE TOXKIECTBO; BEKTOPHl M MX NPOEKLUUU HAa OCH KOOPJAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozua: mexannueckoe IBUKEHHUE B )KUBOM Npupojie, 1uddy3us, ocMoc, TENI000MeH KUBbIX
OpraHU3MOB (BHJbI TEIUIONEpeaaun, TEIIOBOE PABHOBECHUE), SJIEKTPUUECKUE SBIICHUS B JKUBOMN
pUpoJIE.

Xumusa: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEH U Ta30B, AIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOJIUTHUECKAsT JUCCOLMALNS, FaIbBaHHUKA.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozua: npeoOpazoBaHHE IBM)KEHUH C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET TpPEHHUS B
TEXHUKE, MOIIMUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJIOMET U T. I1.), IBUTATeNIb BHYTPEHHETO CrOpaHus, apoBas TypOMHA, OBITOBOI XOJIONIBHUK,
KOH/MIMOHEP, TEXHOJOTMH TIOJyYeHHs] COBPEMEHHBIX MaTepuajgoB, B TOM 4YHCIeE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIOIMH,  JJEKTpOCTaTHYeCcKass  3allluTa,  3a3eMJICHUE



3JIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA TPHUHTEP, DJIEKTPOHATpPEBATEIbHBIE IMPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 kaace

PA3JIEJI 4. OJIEKTPOAMHAMUKA

Tema 3. MarauTtHoe moJie. JJIeKTPOMATHUTHAS UHAYKIMS

[TocrosiHHbie MarHUThl. B3anmoaeiicTBHE MOCTOSIHHBIX MarHUTOB. MarnutHoe mosne. BekTtop
MarHUTHOW WHAYKIUU. [IpUHIMO Cyneprno3uuuy MarHUTHBIX T1oJed. JIMHUKM MarHuTHOU
nHaykiuy. KapTrHa TMHUNA MAarHUTHOW MHYKLIMH TOJISI TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJie IpOBOJIHUKA C TOKOM. KapTuHa TMHUI MHIYKIIMKM MarHUTHOTO TIOJIS JUTMHHOTO
OpsIMOTO TPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPOBOJ-HUKA, KATYIIKA C TOKOM. OIBIT
Opcrena. BzanmopelicTBre POBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuia Jlopenna, e€ MOIysb U HampaBieHHUE. J[BHKEHHE 3apsKEHHOW YacTHIBI B OHOPOJIHOM
MarHuTHoM mnoJie. Pabora cuisl JlopeHia.

SIBnenue »snexkTpomarHUTHOM uWHAYKUMU. [loTok BekTopa MarHuTHOM wuHAYKUMU. J/C
MHIYKIUU. 3aKOH 3JIEKTpOMarHuTHou uuaykuuu dapanest.

Buxpesoe anexrpuueckoe nose. /JC MHAYKIIMU B IPOBOJAHUKE, ABUKYILEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM TIOJI€.

IIpaBuno Jlenna.

WuayktuBHOCTh. SABRenue camonnaykuuu. 31C caMOMHAYKIINH.

DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

Texnuueckue  ycmpoucmea U  NpaAKmMuyeckoe NpuMeHeHue:  TIOCTOSSHHBIE  MAarHUTHI,
AIIEKTPOMATHHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JI€MEHTAPHBIX YACTUILI, MHIYKINOHHAS M1€Yb.
Hemoncmpayuu

. OnbIT Dpcrena.

. OTKJIOHEHHE AJEKTPOHHOTO IMyYKa MarHUTHBIM TIOJIEM.

. JIuHUM MHIYKIIMY MarHUTHOTO TIOJIA.

. B3anmopencTere 1ByX NpOBOAHUKOB C TOKOM.

. Cuna Amnepa.

. JevicrBue cuiibl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.

. SIBeHue 37IeKTPOMAarHUTHON UHIYKIIUH.

. IIpaBuno Jlenna.

0 N Nk W~

Nel

. 3aBucumoctb DJ1C MHAYKIIMHU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.

10. SIBneHne caMOMHIYKIIAH.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot

1. I3y4eHrne MarHuTHOTO OISl KaTYIIKU C TOKOM.

2. UccnenoBanue N€MCTBUS MOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

3. UccnenoBanue siBIEHUS 3J1€KTPOMarHUTHONW MHIYKIUU.

Paznen 5. KOJIEBAHM A 1 BOJIHBI

Tema 1. Mexanu4ecKkue u 3JIEKTPOMarHMTHbIe KoJIeOaHUs

Konebarenbnas cucrema. CBOOOAHBIE MEeXaHWUECKHUE KoleOaHus. ['apMoHnYecKue KojaeOaHusl.
[Tepuon, yactora, ammmutyna u (asa konebanuid. [IpyXKMHHBIM MasTHUK. MaTemaTH4eCKUi
MasiTHUK. YpaBHEHUE FrapMOHHUYECKUX KojebaHuil. [IpeBpailienne sHepruu npu rapMOHHYECKHX
KOJIeOaHUsIX.



Konebarenbubiit  koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHbIE KOJNEOAHWS B  HJCATBHOM
KOJIeOATEIbHOM KOHTYype. AHAJIOTHs MEXIYy MEXaHWYeCKMMU M 3JIEKTPOMAarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTrHHM B HICATBHOM KOJIeOaTEIbHOM
KOHTYPE.

[IpencraBiaeHne o 3aTyxamIUX KoieOaHWSX. BBIHYXKIEHHBIE MEXaHMYECKHE KOJICOaHMS.
Pe3onanc. BeinyXIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbii TOk. CUHYCOMAANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH IEPEMEHHOTO TOKa.
AMITTUTYIHOE U IEUCTBYIOIIee 3HAaU€HNE CHIIbI TOKA U HaNPSKEHUSI.

Tpanchopmarop. IlpousBoactBo, mnepenaya u MNOTpeOJIeHHE DIIEKTPUYECKONW DHEPTHUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa wucnonab3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HU.

Texnuueckue ycmpoiicmea u npakmudecKkoe npumeHeHue: 3IEKTPUYECKUN 3BOHOK, T'€HepaTop
IIEPEMEHHOT0 TOKA, IMHUU AJIEKTponepeay.

Hemoncmpayuu

1.MccnenoBanue mapamMeTpoB KoieOaTeIbHOM CHUCTeMbl (NMPYKUHHBIA HIIM MaTeMaTU4eCKUi
MasITHHK).

2. Habnroienue 3aTyxarouiux KoineOaHui.

3. UccnenoBaHue CBOMCTB BBIHYK/IEHHBIX KOJI€OaHUI.

4. Habmonenne pe3oHaHca.

5. CBOOOHBIC STIEKTPOMArHUTHBIE KOJICOaHUSI.

6. OcmwuorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKAa M HalpsDKEHUsT OT BpPEMEHH)  JUIsS
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

7. Pe3oHaHC INpH MOCIENOBATEIbBHOM COEAMHEHHH DPE3UCTOPA, KAaTyIIKM HHIYKTUBHOCTH U
KOHJIEHCATOPA.

8. Mozenp TMHUM 2JIEKTPONEPESayH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomut

1.MccnenoBanue 3aBUCMMOCTH NEpUOAA MalbIX KOJEOAHWH Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

2.UccnenoBanue nepeMeHHOro ToKa B IEMH U3 MOCIIEI0BaTEIbHO COSIUHEHHBIX KOHEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. MexaHu4ecKue H 3JICKTPOMATHUTHBIC BOJTHBI

Mexanuueckne BOJIHBI, yciloBus pacnpocTpaHeHus. [lepumon. CkopocTe pacnpocTpaHeHHs U
JuinHa BosHbL. llomepednble M mpoponbHble BONHBL. WHTepdepeHuus u  audpaxius
MEXAHUUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomKkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHUTHbIE BOJIHBI. YCIOBUS HU3IyY€HUS JJIEKTPOMAarHWTHBIX BOJH. B3aumuas
opueHTanusi BeKTopoB [E, [1B, v B 3M€KTpOMarHuTHON BosiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHe, IpeJoMIIeHue, TMojspu3zanus, Audpakuus, uHTtepdepeHuus. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Tkana 31eKTpOMarHuTHBIX BOJIH. [IpiMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[TpyHIMIIBI pagUOCBS3H U TeNEBUACHUA. Pagronokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

Texnuueckue ycmpoiicmea u npaKmuyeckoe npumMeHeHue: My3bIKaJbHbIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Hemoncmpayuu



1. O6pa3oBaHue U pacpoOCTPaHEHHUE MOTNIEPEUHBIX U TPOJOILHBIX BOJIH.

2. Konebmrorieecs Te10 Kak HCTOYHUK 3BYKa.

3. HabmroieHue oTpaskeHus U NpeIoMIICHHUS] MEXaHUYECKUX BOJIH.

4. Habmronenue uatepdepeHnm u Tudpakiimi MEXaHUIECKUX BOJIH.

5. 3BYyKOBOH pe30HaHC.

6. HabGnroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAON M YaCTOTOM KOJIeOaHUIA.
7. UccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpeIoMIICHHE, MOJIIpu3alusl,
nudpakiys, HHTEpPEpeHIIHS.

Tema 3. OnrTuka

I'eomeTpuueckas ontuka. IIpsMonuHeliHOEe pacnpoCTpaHEHUE CBETa B OAHOPOJAHOU cpene. JIyu
cBera. ToueuHblli HICTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKoHbI OTpaykeHus ceta. [locTpoenne n300paxxeHui B IMIIOCKOM 3€pKaje.
[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBEeTa. AOCOJIOTHBIM IMOKAa3aTelb MPEIOMIICHUS.
[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIil yroi mojgHoro BHYTPEHHET0 OTPaKEeHUS.
Hucnepcus cBeta. CrnoxxHbIil cocTaB 6enoro ceera. LIBer.

Cobuparomue U pacceuBaroniie JTuH3bl. ToHKas nuH3a. DOKYCHOE pacCTOsIHHE W ONTHYeCKas
cuia ToHKoW JuH3BL [locTpoeHue n300pakeHU B COOMPAIONIMX U PACCEHBAIOMIMX JIMH3AX.
@dopMyna TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MHTEepdepennns cBera. KorepeHTHbIE MCTOYHHKHU. Y CIIOBUS HAOJIOICHUS
MaKCHMYMOB 1 MUHUMYMOB B HHTeP()EPCHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus cBera. [udpakinuonHas pemérka. YcinoBue HAOMIOACHHS TJIABHBIX MaKCUMYMOB
MpU MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

Texnuueckue ycmpoiicmea U Npakmuieckoe npumMeHeHue: OYKH, Iyma, QoToamnmnapar,
MPOEKIIMOHHBIA  anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AUQPpPaKIMOHHAS
peméTKa, OISAPON/I.

Hemoncmpayuu

1.IlpssmMonnHeliHOE paclpocTpaHeHHe, OTpakeHHWe U mperomiieHue cBera. Onruyeckue
npUOOPBHI.

2.IlonHoe BHyTpeHHEE OTpaxkeHHe. Moienb CBETOBOAA.

3.HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

4.Mopenu MUKPOCKOIIa, TEJIECKOIA.

5.Habmonenne naTepPepeHIINN CBETA.

6.Habmonenne nudpakiuu ceera.

7.HabmroeHue AuCIiepcuu CBETa.

8.Ilonydyenue crnekTpa ¢ MOMOUIBIO TPU3MBI.

9.IlonmyyeHue cekTpa ¢ MOMOILBIO JU(PPAKITMOHHON PEIIETKH.

10.Habmroienue nonsipusaiiy CBeTa.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomot

1. I3mepeHnue nokasaresns IpeJoMIIEHUs CTEKIIA.

2. UccnenoBanne CBOMCTB M300pakeHUH B JIMH3AX.

3. HaGnronenue aucnepcuu cBeTa.

PA3JIEJT 6. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH



I'panuubl TPUMEHMMOCTH KJIAaCCMYECKOM MexaHuku. [locTymaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIA CKOPOCTH CBE€Ta B BaKyyMme, [PUHIUI
OTHOCHUTEJIbHOCTH DUH-IITEIHA.

OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILIEHUE JITTUHBI.

OHeprus 1 UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

PA3/IEJI 7. KBAHTOBAS ®U3UKA

Tema 1. Ji1eMeHTbI KBAHTOBOI ONTHUKH

®otonbl. Dopmyna Ilnanka cBs3u 3HEpruu (POoTOHA C €ro YacTOTOM. DHEPrHs U HMITYIIbC
doroHa.

OtkpeiTie u uccinenoanue ¢dorodddexra. Onbitel A. I'. CroneroBa. 3akoHbl hoTOdPdEKTA.
VYpaBuenue DitHmreliHa i porodddexra. «KpacHas rpanuna» Gortorddexra.

Hasnenue ceera. Onpith [1. H. JIeGenena.

XHUMHUYECKOE JIECTBUE CBETA.

Texnuyeckue ycmpoticmea U npakmuyeckoe npumeHerue: (HOTOIIEMEHT, (POTONATUHK,
coNHeuHas OaTapesi, CBETOIUO/I.

Hemoncmpayuu

1. ®oroaddexT Ha YCTAaHOBKE C IMHKOBOH TUIACTHHOM.

2. UccnenoBanue 3akOHOB BHeIIHEro Gorodddekra.

3. Ceeroauon.

4. ConneuHas Oarapest.

Tema 2. Ctpoenue atoma

Monens aroma Tomcona. OnbiTel Pezepdopaa no paccesnuto [J-yactui. [lnanerapuas Moaens
atoma. [loctynarel bopa. M3nyuenue u norsomieHne (GOTOHOB MPH Mepexojie aToMa ¢ OJHOTO
YPOBHS DHEPrUM Ha Apyroil. Bunsl ciekTpoB. CeKTp ypoBHEH 3HEPIMH aTOMa BOAOPOJA.
BonnoBsele cBolicTBa yactull. BosHbl 1e bpoiinsa. KopnyckynsipHO-BOJHOBOW yaan3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyuyEHUE.

Texnuueckue  ycmpoticméa U  NpaKmuiyecKkoe  NpuMeHeHue.  CIEKTPaJbHBIA  aHAIN3
(cTieKTpOCKoOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Hemoncmpayuu

1. Monens onsita Pezepdopaa.

2. OnpeneneHye JUIMHBI BOJIHBI J1a3epa.

3. HaGmroieHne TMHEHYaThIX CIIEKTPOB U3ITYUYEHHUS.

4. Jlazep.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie padbomot

1. HaGmronenne TuHERYaToro CreKTpa.

Tema 3. AToMHOe AP0

OKCHEepUMEHTHI, JO0KA3bIBAIOIINE CIIOKHOCTh CTpOeHHs snpa. OTKphITHE DPATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa mo onpeneneHuio cocraBa pajnoakTUBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTtkpbiTHE TpoTOHAa M HeWTpoHa. HykinonHass monens snpa Ieiizenbepra—IlBanenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DJIEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. [amma-uziydeHuwe. 3aKoH
PaAOAKTUBHOIO pacnajia.

DHeprus CBSI31 HYKJIOHOB B siipe. SnepHbie cuibl. [ledekT macchr sapa.

Anepubie peakunu. JleneHne u CUHTE3 AlEp.



SAnepubiii peaktop. TepmosinepHbiii cuHTe3. [IpoOieMbl U EPCHIEKTUBBI SACPHONU DHEPTETUKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHONU SHEPTETUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HaONIOAEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHnaMeHTaIbHbIE B3auMoAecTBUs. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

Texnuueckue ycmpoiicmeéa u npakmuieckoe npumeneHue: JI03UMETP, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi ObomoOa.

Hemoncmpayuu

1. C4€TYnK MOHUBUPYIOIINX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot

1. UccnenoBanue TPEKOB YacTHIl (110 TOTOBBIM (oTorpadusim).

PA3AEJ 8. DJIEMEHTBI ACTPOHOMUU 1 ACTPODOU3NKIA

Ortansl pa3BUTHs acTpoHoMUU. [IpukiagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE aCTPOHOMHUH.

Bun 38310010 Heba. Co3Be3nus, spKue 3BE3/bI, JIAHETHI, UX BUAUMOE JABHKECHUE.

Conneunas cucrema.

Connue. ConHeuHnass akTUBHOCTb. McTtounuk 3Heprun CosHua M 3BE31. 3BE3bI, UX OCHOBHBIE
XapakTepUCTUKU. JlnarpamMma «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3/bl TJIABHOU
[IOCJIEZI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTbY»  JUIsl  3BE3]  IJIaBHOMU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTarbl )KU3HU 3BE3L.

Mnuneunsiii [1yte — nama [Nanaktuka. [lonoxxenune u npmwkenue Connia B [amaktuke. Tumbl
rajJlakTUK. PanuoranakTiuky U kBazapel. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacumpenne Beenennoit. 3akon Xa66usa. Paz6eranue ranakruk. Teopust bosbiioro
B3pbIBa. PenukToBO€E H3ilyueHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue naonooenusn

1.HaGntonenust HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAaHUEM KOMIIbIOTEPHBIX MPUIIOKEHUN NI
onpeseNieHus] MOJIOKEHNs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIE CO3BE3MS
CeBepHOro noiymapus 1 sipkue 3BE3/1bI.

2.Ha6mronenus B teneckon JIyHsl, mianet, Mnegnoro [Tytu.

OBOBLIAIOIIEE ITOBTOPEHUE

Posib GU3MKM UM acTPOHOMHHM B SKOHOMHYECKOH, TEXHOJIOIMYECKOH, COLMANBbHOM M ATHYECKOU
cdepax IesSTeTbHOCTH YeI0BEKa; POJIb U MECTO (PM3UKU M ACTPOHOMUU B COBPEMEHHOW HAayYHOMH
KapTUHE MHpa; poJib (U3NYECKONl Teopuu B (OPMUPOBAHUU MPENCTaBICHUH O (pu3MUecKon
KapTHUHE MHpa, MECTO (PU3MUECKON KapTHHBI MUpPA B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJICTABICHUN O TIPUPOJIE.

MEXIIPEJIMETHBIE CBA3U

N3yuenne kypca ¢usuku OazoBoro ypoBHA B 11 kiacce ocymiecTBisiercss ¢ y4éTom
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSi3e C KypcaMH MaTeMaTHKH, OHMOJIOTHWH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemuvie noHAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SBJICHWE, Hay4YHbId (akT, TUMore3a, (pu3myeckas BeIUYMHA, 3aKOH, TEOpHUs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJAECIUPOBAHNE, MOJEIIb, U3MEPEHHE.

Mamemamuka: peuieHUE CHUCTEMbl YPaBHEHHM; TPUTOHOMETPUYECKHE (YHKIHMH: CHHYC,
KOCHHYC, TAHIE€HC, KOTAaHI'€HC; OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKJIECTBO; BEKTOPBI M HX



IPOEKIMY HAa OCH KOOPJMHAT, CIOXKEHHWE BEKTOPOB; IPOM3BOJHBIC IJIEMEHTAPHBIX (YHKLUM;
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIU TNIOCKUX (GUTyp U 00BbEMa Ted.
Buonozua: >nekTpuyeckue SBICHUS B KUBOW MPUPOJE, KojeOaTeIbHbIE JBWKCHHUS B JKUBOU
IIPUPOJIE, ONITUYECKUE SIBICHUS B )KUBOM IIPUPOJEC, AEUCTBUE paAUallii Ha )KUBbIE OPTaHU3MBI.
Xumua: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAs CTPYKTypa TBEPABIX TEJl, MEXAHU3MBI
00pa30BaHUs KPUCTAUIMYECKOHN PeIIETKHU, CIEKTPAIbHBIN aHAIN3.

T'eocpachua: marnutHbple momoca 3eMIM, 3al€KU MarHUTHBIX pyl, (GoTochéMKa 3eMHOM
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozua: nVMHUW DIIEKTPONEpenad, IEHEPATOp IEPEMEHHOIO TOKA, 3JIEKTPOJIBMUIaTEllb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEUHAas OaTapest.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOTI'O ITPEJIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI
I'pasicoanckoe 6ocnumanue:

— CcOPMHUPOBAHHOCTh ~ TPAKIAHCKOM  MO3ULMKU  OOydalollerocs Kak  aKTHMBHOIO U
OTBETCTBEHHOTI'0 YJIEHA POCCUHCKOI0 OOLIECTBA;

— [PUHATUE TPAJWLMOHHBIX OOLIEUYETIOBEYECKUX T'YMAaHUCTHUYECKMX M JEMOKpPAaTHYECKHX
LIGHHOCTEH;

—OTOBHOCTh BECTHM COBMECTHYIO JEATEJIbHOCTh B HHTEpecax TIpPakJaHCKOro oOIlecTBa,
y4acTBOBAaTh B CAMOYIIPABIEHUH B IIKOJIE U JETCKO-FOHOIIECKUX OpraHU3alusiX;

— YMEHHUE B3auMOJICHCTBOBATh C COLIMATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIIUSIMU
Y Ha3HA4YEHUEM;

— TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM AEATEIBHOCTH.

Ilampuomuueckoe éocnumanue:

— c(OPMHUPOBAHHOCTH POCCUNCKON Tpa’kJaHCKOM MJIEHTUYHOCTH, NATPUOTH3MA;

— [IECHHOCTHOE OTHOLIEHHE K TOCY/IapCTBEHHBIM CUMBOJIAM; IOCTHIKEHUSM POCCUMCKHUX YUYEHBIX
B 00nacTu (pU3MKU U TEXHUKE.

/yxoeno-upascmeenHnoe eocnumanue:

— ¢(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;

— CIIOCOOHOCTh OIIEHHWBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PELICHUs, OPUEHTUPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEILHOCTH YUEHOTO;

— OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOSHHE YCTOMYMBOIO OYAyIIEro.

Acmemuueckoe eocnumanue:

—3CTETUYECKOE OTHOILIEHHE K MHPY, BKIIOYAs ICTETHKY HAYyYHOrO TBOPYECTBA, MPUCYILETO
¢u3nueckoil Hayke.
Tpyooesoe socnumanue:

— WHTEpeC K pa3INuHbIM chepam NpodecCHoHaNbHOM eI TeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOi M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oymymiel mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KMU3HEHHbBIE TUIAHBI;

—TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 0o0yacTu (PU3MKM HA
MPOTSKEHUH BCEU JKU3HU.

JKonozuueckoe eocnumanue:



— c(hOPMUPOBAHHOCTh  HKOJIOTUYECKOW KYJIBTYphl, OCO3HaHHE TJO0ATBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

— IJIJAHUPOBAHUE U OCYLIECTBIICHUE JAEHUCTBUI B OKPYKAIOILLIEH Cpe/ie HA OCHOBE 3HAHUS LIEJIE
YCTOHYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

— pacuIMpeHye OMbITa AEATEIbHOCTH 3KOJIOTMYECKON HANPaBICHHOCTH HA OCHOBE MMEIOIIUXCS
3HaHWH Mo (pu3uKe.

I]ennocmu nayunozo nosnanusn:

— ¢(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKON HAYKH,

— OCO3HaHUE IIEHHOCTH HAyYHOW NEeATeNbHOCTH, TOTOBHOCTh B IpoIlecce M3ydeHUs (hU3MKu
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO eI TEIbHOCTh HHANBUYAIBHO U B TPYIIIIE.
B npomecce nOCTHKEHUS TMYHOCTHBIX PE3YJIBTaTOB OCBOCHHUS MPOTPAMMBI CPEIHEr0 OOIIETOo

oOpa3oBaHus 10 (PU3HMKE y OOYYAIOIIUXCS COBEPIICHCTBYETCS IMOYUOHANbHBIN UHMENLIEKN,

Ipe/IIoIararInui copMUPOBAHHOCTH:

— CAMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHMUMATh CBOE SMOILMOHAIBHOE COCTOSIHHUE,
BUJICTh HAIPaBJICHUS] Pa3BUTHUSI COOCTBEHHOW 3MOIIMOHAILHOW CQepbl, ObITh YBEPEHHBIM B
cebe;

— camope2yiupo6ansl, BKIIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHNE IPUHUMATD OTBETCTBEHHOCTD 32
CBOE TMOBEIEHHUE, CIIOCOOHOCTh AManTHPOBAThCA K OMOIMOHAIBHBIM H3MEHEHUSM U
HPOSIBJIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

— GHymMpenHell Momuéayuy, BKIIOYAIONMEH CTpEMJIGHHE K JOCTH)KCHHUIO IeTH W YCIexy,
ONTUMM3M, UHUITUATUBHOCTh, YMEHHUE IWCTBOBATH, HICXO/IS U3 CBOMX BO3MOKHOCTEH;

— omnamuuy, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh HMOIMOHAIBHOE COCTOSIHUE JAPYTHUX,
VUUTHIBATh €0 TMpPH OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K COUYBCTBUIO U
COTIEPEKUBAHUIO;

— COYUANLHBIX HABLIKOG, BKIOYAIONIMNX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTUMH
JFOJIbMU, 3a00TUTHCSI, TIPOSIBIISATH UHTEPEC M pa3periaTh KOHQIHKTHL.

METANPEAMETHBIE PE3YJIbTATHI

YHuBepcanbHbIe NO3HABATEIbHbIC 1eHCTBUSA

Bba3zoevie nozuueckue oeiicmeus:

— CaMOCTOATENbHO (OpMYyTUpOBaTh U aKTyaJIM3UPOBATh NPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— OTIPEENATh ENH IeITeIbHOCTH, 3a7aBaTh MapaMeTPhl U KPUTEPUH UX JOCTHKCHHUS;

— BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX (DU3NUECKUX SIBICHUSAX

— pa3pabaTbIBaTh IUIAH PElICHUs MPOOJIEMbI ¢ YUETOM aHAlIM3a UMEIOIINXCS MaTepHAlIbHBIX U
HEMaTepUalIbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE pE3YyJbTATOB LIEJISM,
OIICHUBATh PUCKHU MOCIEICTBUI IESITEIbHOCTH;

— KOOPJIMHUPOBATh ¥ BBIMOJHATH pPabOTy B YCIOBUAX PEAIBHOTO, BHPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TTPU PEIICHUN KU3HECHHBIX TIPOOIEM.
ba3zoevle uccneoosamenvckue oelicmeusn:

— BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHATUSMU U METOAaMu (pU3NUeCKON HAYKH;

— BJIQJICTh HAaBBIKAMH Y4Y€OHO-MCCIIEIOBATEIILCKOW W TMPOEKTHOH NeATENhbHOCTH B 001acTh



(bu3KUKHN; COCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIHLHOMY IHOHMCKY METOAOB pELICHHS
3a1a4 (PU3NYECKOTO COACPIKaHUs, TPUMEHEHHIO Pa3IMYHBIX METOAOB IIO3HAHUS;

— BIIAJIETh BHUJAMHU JICATEIHOCTH IO TOJYYEHUIO HOBOTO 3HAHMs, €ro HMHTEpIpeTaluH,
npeoOpa3oBaHUIO0 M MPHUMEHEHHUIO B PA3IMUYHBIX YYEOHBIX CUTYAIMsIX, B TOM YHCJE IPH
CO3/IaHUM Y4EOHBIX IPOEKTOB B 00JIaCTH (pHU3HKH;

— BBIABIIATH IPUUYUHHO-CJIE/ICTBEHHBIE CBA3M U aKTyaIU3UPOBATh 3a7a4y, BbIABUTaTh TUIIOTE3Y
e pelleHus, HaXOAWUTh apryMEHThI i1 JO0Ka3aTelbCTBA CBOUX YTBEP)KICHHH, 3aqaBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;

— aHAJTU3UPOBATh NOJYyYEHHbIE B XOJI€ PEIICHUs 3aJaud pe3yJbTaThl, KpUTHUYECKU OLIEHUBATH
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

— CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTENbHON AEATEIBHOCTH, B TOM
YHClie IPU U3YYEHUN (DU3HKY;

— JIaBaTh OIIEHKY HOBBIM CUTYaIlHsSIM, OLIEHHUBATH IPUOOPETEHHBIN OMBIT;

— YMETh MIEPEHOCUTD 3HAHUS 110 (PU3UKE B MIPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

— YMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

— BBIBUTATh HOBBIE WJEH, IMpeajaraTb OpPUTMHAJIbHBbIE MOIXOIbl W PEILIEHUS; CTaBUTH
po0JIeMBbl U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

Paboma c ungpopmaueii:

— BIIQJICTh HABBIKAMHU TIOJNy4eHHUS WHPOpManuu (PU3MUECKOTO COAEp)KaHUS W3 HCTOYHUKOB
pasHBIX THUIOB, CAMOCTOSATENBHO OCYIIECTBIISITh IIOWCK, AaHajW3, CHCTEMAaTH3alUI0 H
MHTEPIpETaNnio HHPOPMALIUU PAa3THYHBIX BUIOB U (OPM IMIPEIICTABICHHS,

— OIIEHMBATh JIOCTOBEPHOCTh MH(OpMaIH;

— HCHOJIB30BaTh CPEACTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHMKATHBHBIX 1 OpPraHU3allMOHHBIX 3a7a4y ¢ cOONI0IeHuEM TpeOOBaHMM
SPrOHOMHUKH, TEXHUKH O€30IacCHOCTH, TUIHMEHBl, pecypcocOepeXeHus, MpaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 6€30M1acHOCTH;

— C03/1aBaTh TEKCTHI (PU3UIECKOTO COJEPKAHHS B PA3IMUHBIX (hopMaTax ¢ y9€TOM Ha3HAUCHHS
UHPOpPMALIUK W TIEJCBOM ayIUTOPHH, BBHIOMpas ONTUMAIBHYIO (OpMYy TPEACTaBICHUS H
BU3YaJTU3aIIH.

YHI/IBepcaJIbHLIe KOMMYHUKATHUBHBIC JeHCcTBUA

Obwenue:

— OCYIIECTBIISITh O0IIIEHNE Ha YPOKax (PU3MKH U BO BHE-YPOUHOH JESATEITHHOCTH;

— pacmo3HaBaTh MPEANOCHUIKA KOH(PIUKTHBIX CUTYaIMi U CMSITYaTh KOH(IJIUKTHI,

— Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOK TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB.
Coemecmmuasn 0esasmenbHOCHIb:

— MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW ¥ MHANBUyaTbHON paOOTHI,

— BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX ACHCTBUU € Y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKJI0r0 4jcHa KOJICKTHBA;

— OPUHUMATh LeJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS
Mo €€ JOCTHKEHHUIO: COCTAaBIIATH IUIAaH JEHUCTBUM, PACHPENENATh POJU C Y4ETOM MHEHHM
Y4aCTHUKOB, 00CYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

— OIICHUBATh Ka4eCTBO CBOETO BKJIaJa M KaXKIOTO YJYaCTHHMKA KOMaH[bl B OOIINNA Pe3yJbTaT 1o
pa3pabOTaHHBIM KPUTEPHSIM,

— npeajaraTb HOBBIE MPOEKTHI, OLEHMBATh HWJEU C TMO3UIMH HOBU3HBI, OPUTHMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;



— OCYIIECTBIIATH MO3UTHBHOE CTPATETUIECKOE TIOBEJICHUE B PA3JIMYHBIX CHTYAIUSX, MPOSIBIISTH
TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

yHI/IBepcaJIbHLIe PEryJasiTUBHLIC JelcTBUA

Camoopzanuzayus:

— CaMOCTOATEIBHO OCYIIECTBIISITh IMO3HABATEIbHYIO JAESITEIbHOCTh B oOOnacTh (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

— CaMOCTOATEIIBHO COCTAaBJIATH IUIAH PELICHUS pacd€THBIX M KA4eCTBEHHBIX 3a4ad, IUIAH
BBITIOJIHEHUS] TIPAKTHYECKOW pPabOTBI € YYETOM HMEIOMIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMIA;

— J1aBaTh OLICHKY HOBBIM CHUTYAIUsIM;

— pacuMpATh paMKU Y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

— JleflaTh OCO3HaHHBIM BBIOOpP, apryMeHTHpPOBaTh €ro, Opatb Ha ceOsS OTBETCTBEHHOCTH 3a
pELIeHHE;

— OLIEHUBATh MPUOOPETEHHBIN OIBIT;

— c1oco0CTBOBaTh (HOPMUPOBAHHIO U MPOSIBICHUIO IPYAULIUUA B 00JIaCTH (U3HUKH, TOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

Camokonmpons:

— 1aBaTh OLIGHKY HOBBIM CHUTYalldsM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIHLHOCTH, OIEHWBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

— BJIaJICTh HaBBIKAMU MO3HABATENIbHON pedrieKcuu KaKk OCO3HaHMs COBEpIIAEMbIX JEHCTBUN U
MBICJIUTENIbHBIX IIPOLIECCOB, HMX pPE3yJbTaTOB M OCHOBaHUM; MCIOJIb30BATh IPUEMBI
peduiekcuu s OLEHKU CUTYaIluH, BBIOOpa BEPHOTO PEIICHHUS;

— YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIEHUS 110 X CHUKEHUIO;

— IPUHUMATh MOTHBBI M ApTYMEHTHI APYTHUX MPU aHAIHU3E PE3YJIbTATOB JEATEILHOCTH.

Ilpunamue ceds u opyaux:

— IpUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTAaTKU U JOCTOWHCTBA,

— IPUHUMATh MOTHBBI M apTYMEHTHI APYTUX MIPU aHAIU3E PE3YJIbTATOB JAEATEILHOCTH;

— MPU3HABATh CBOE MPABO U MPABO IPYTHX HA OLUTHOKH.

NPEAMETHBIE PE3YJIBTATHI
10 xiacc

B mporniecce n3yuenus kypea ¢pusuku 6a3oBoro yposHs B 10 kiacce yueHUK HAydUTCS:
— JEMOHCTPHPOBATh Ha MpUMEpax poib U MecTo (usuku B (HopMHpOBaAHHUH
COBPEMEHHOM Hay4yHOM KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTWH, B TPAKTUYECKON JIEATEIIbHOCTH JIHOJIEH;
— VYUTHIBATh TPAHUIIBI TMPUMEHEHUS HM3YYCHHBIX  (U3UYECKUX  MOJIETICH:
MarepuaigbHas TOYKa, WHEpIMATbHAs CHCTeMa OTCYETa, aOCOMIOTHO TBEPAOE TEIO,
WJICATTbHBIM Ta3; MOJENNW CTPOCHUS Ta30B, MXUIKOCTEH M TBEPABIX T, TOYEYHBIN
ANEKTPUUYECKUH 3apsi/i IPH PElIeHnN HU3UUECKUX 3a/1a4;
— pacmo3HaBaTh (U3NYECKUE SIBIEHUS (MPOIECCh) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOpUU CTPOCHHUS BEIIeCTBA U
3JEKTPOJIMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE TMPSMOJIMHEHHOE ABUKEHUE,
CBOOOJIHOE TAZICHUE TeN, JBM)KCHHE IO OKPYKHOCTH, MHEPIHS, B3aHMMOJICHCTBHUE TEIT,
muddy3usi, OpOYHOBCKOE NBIIKCHHE, CTPOCHUE JKUIKOCTEH M TBEPABIX TEJ, U3MCHCHHUE



o0béMa Ten mpu HarpeBaHWW (OXJAXKICHWH), TEIUIOBOEC paBHOBECHE, HCIApEHHE,
KOHJICHCAllMsl, TUIaBJIEHUE, KPUCTAJUIM3ALUS, KUIIEHNE, BIIAKHOCTh BO3/1yXa, MOBBIIIEHNE
JIABJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXIYy NapaMeTpaMu
COCTOSIHMSL Ta3a B H30IpoLeccax; »3JEKTpU3alus Tell, B3aUMOJCIHCTBHE 3apsiioB,
ANEKTpUYECKasi POBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JE€HCTBUS
TOKa;

— ONKCHIBATh MEXaHWYECKOE JBUKCHHE, HCHOIb3ys (PU3NYECKUE BEIUYUHBI:
KOOpJUHATa, MyTh, MEpEeMEIIeHHE, CKOPOCTh, YCKOpEHHE, Macca Tela, CUJa, UMITYJIbC
Tena, KUHETUYeCKas »JHEprus, IOTeHIMalbHAs SHEprus, MexaHudeckas pabora,
MeXaHU4ecKass MOIIHOCTbH; MPH ONMHMCAHUH MPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCTOJBb3YyEeMbIX BEIUYMH, HX OOO3HAYEHHS W EAWHUIIBI, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUMHY C IPYTHMMHU BEIINYHHAMU;

— ONMCHIBaTh ~ U3YYEHHbIE  TEIJIOBbIE  CBOIMCTBA T€l W TEIUIOBBIE
SIBJIGHUS, UCHONb3ys (U3MUECKUE BEIMYMHBI: JaBliEeHUE Tra3a, TeMIeparypa, CpenHss
KHMHETUYEeCKash HHEPrusl XaoTHYECKOro JBMKEHHS MOJIEKYN, CpeIHEKBaJpaTHuHas
CKOPOCTh MOJIEKYJ, KOJIWYECTBO TEIUIOTHl, BHYTPEHHsSI 3Heprus, paborta rasa, Kod¢-
(GUIUEHT TOJIE3HOTO [EHCTBUS TEIUIOBOTO JBUTATENs; IMPH OMNHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCHOJIB3YEMBIX BEIMYHMH, HX 0003HAYCHUS M CIMHHUIIBI,
HaxXoAuTh (OPMyJBI, CBSA3BIBAIOIIME JAHHYIO (HU3MUECKYI0 BEIMYMHY C JIPYTUMHU
BEIIMYMHAM;

— ONMCHIBATh H3YUEHHBIE JJIEKTPUYECKUE CBOWMCTBA BEIIECTBA, JJIEKTPUUYECKHE
ABJICHUS (IPOLIECCHI) M IJIEKTPUUECKYIO NMPOBOAMMOCTb DPA3JIUYHBIX CpE, HCIOJIb3Ys
¢u3nyeckre BEIUYMHBL: JEKTPUUYECKUN 3apsij, IEKTPHUUECKOe IoJie, HAMpPSHKEHHOCTD
MOJIs, TOTEHIMAd, Pa3HOCTh IMOTEHIMAJIOB, CHJIAa TOKAa, JJIEKTPHUUECKOE HaIpsUKEHHE,
anekTpuueckoe comporusienue, JJIC, pabora TOKa; NpPH ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUIM CMBICI UCHOIb3YyEMbIX BEJIMUUH, UX 0003HAUEHUS U €IUHUIIBI;
YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE MAHHYIO (H3MUECKYI0 BEIHYUHY C JIPYTUMHU
BEJIMYMHAMU;

— aHAIM3UPOBaTh (U3NYECKUE NPOLECChl U SBJICHUS, MCIONb3yd (U3MUecKue
3aKOHBI U NPUHLHAIIBL: 3aKOH BceMupHOro tarotenus, I, II u Il 3akonsr HeroToHA, 3aK0H
COXpAaHEHMsT MEXaHWYECKOM »HHEepPIUH, 3aKOH COXpaHEHHs HMIYJbCca, MPUHLUI
CYNEpNO3UIMKA CHJI, TPUHIMII PABHONPABUS MHEPIHMATIBHBIX CHCTEM OTCUETa;
MOJICKYJISIPHO-KMHETHYECKYIO TEOPUI0 CTPOCHMS BEIECTBA, Ta30Bble 3aKOHBI, CBS3b
CpeAHel KWHETHYeCKOW DSHEpPruu TEeIUIOBOTO JBMKEHUS MOJIEKYNI C aOCOJIIOTHOM
TEMIIEpPaTypoil, MEepBbI 3aKOH TEPMOJWHAMUKH; 3aKOH COXPAHEHMsS 3JIEKTPUUYECKOIrO
3apsiga, 3akoH Kymnona, 3akoH Owma, 3aKOHBI MOCIEAOBATEIbHOIO U IMapajliebHOIO
COEMHEHHS] MPOBOJAHUKOB, 3aKOoH J[oyns—IJIeHna; npu 3TOM pa3iudarh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE U YCJIOBUSA (TpaHUIBL,
00J1aCTH) TPUMEHUMOCTH;

— OOBSICHATH OCHOBHBIC HPUHIMIBI JACUCTBUS MAINH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3lnyarh YCIOBUS HX O€30MAaCHOTO HCIHOJIb30BaHUS B IOBCETHEBHOM
KU3HU;

— BBITMOJIHATH SKCIEPUMEHTHI [0 UCCIEI0BAaHUIO (PU3HUECKUX SIBJICHHUM U MPOIIECCOB
C HCIOJB30BAaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUI: Mpu 3TOM (POpPMYIUpPOBATH
npobneMy/3ajady W THUMOTE3y Yy4eOHOTO SKCIEPUMEHTAa; CcoOWpaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYAOBAHUS; IPOBOUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBI;



— OCYILECTBIISATh NPSMbIE M KOCBEHHBbIE H3MEPEHUs (PU3MYECKHX BEIMYUH; NpPU
3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS M HMCIIOJIB30BaTh U3BECTHBIC METOMBI
OLICHKH ITOTPELIHOCTEN U3MEPEHU;

— UCCIIEI0BATh 3aBUCHUMOCTH MEXIy ¢buznuecKkuMu BEJIMYMHAMU
C MCIIOJIb30BAaHUEM IMPSAMBIX M3MEPEHMI: IPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(bukcupoBaTh pe3ynbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUJE
TabIuUI ¥ TpaMKOB, JeJIaTh BEIBOBI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

— cobuoaTh MpaBwia OE30IaCHOTO TpyJda MpU IPOBEIECHUM HCCIENOBaHUN B
paMKax  yd4eOHOro HKCIEpUMEHTa, y4eOHO-HUCCIIEOBATENIbCKOM M IPOEKTHOM
JESITEeIbHOCTH C UCIOJBb30BAHUEM HU3MEPUTENFHBIX YCTPOHCTB U J1aOOPaTOPHOTO
00opynOBaHUS;

— pemarb pacuy€THbIE 337a4d C SBHO 3aJlaHHOM (PU3NYECKOM MOJEIIbIO0, HCIONb3YsI
¢u3nveckre 3aKOHbI W TMPHUHLUIBI;, Ha OCHOBE aHAIM3a YCJIOBUS 3a/laud BBIOMPAThH
(bu3n4ecKyr0 MOJIEIb, BBIIEIATh (pU3HUECKUe BEIMYUHBI U POPMYJIbI, HEOOXOAUMBIE JUIs
e peleHus, MPOBOAUTh PacuéThl M OLEHHMBATh PEATbHOCTH IOJYYECHHOTO 3HAUCHHS
(bu3n4ecKoil BETMUUHBL;

— pelaTh KauyeCTBEHHBIE 3aJaud: BBICTPAaWBaTh JIOTMYECKH HEMPOTHBOPEUUBYIO
LENOYKY pacCyKIE€HUH C OHopoll Ha HW3Y4YEHHbIE 3aKOHBl, 3aKOHOMEPHOCTU U
(dbu3nuecKue SBICHUS;

— UCIIOJIb30BaTh MPHU PEILEHUU YYEOHBIX 3a]a4 COBpEMEHHbIE MH(OPMAlOHHBIE
TEXHOJIOTUM [UIsl TIOMCKA, CTPYKTYpUPOBAaHHWS, HHTEPOpPETAlUUd U NPEJCTaBICHUS
y4eOHOM M HayyHO-NOMYJIAPHON HH(DOPMAIIUH, TOJTYYEHHON U3 PA3IUYHbIX UCTOYHUKOB,;
KPUTHYECKH aHAIN3UPOBATh MOJIy4aeMyl0 HHPOPMALIUIO;

— NPUBOANUTE TPUMEPHl BKJIA/a POCCUHCKUX U 3apyOeXHbIX Y4YEHBIX-(PU3MKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIErO0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

— UCIOJIb30BaTh TEOPETHYECKHE 3HaHUS MO (PU3MKE B MOBCEAHEBHOW XU3HU IS
o0OecnieueHnss 0€30MACHOCTH TMpU OOpallleHuu C MNpudopaMH U TEXHUYECKUMU
yCTpOMCTBaMH, JUIsi COXpaHEHHs 370pPOBbsi M COOJIIOJIEHHS HOPM 3KOJOTHYECKOTO
MOBEICHUS B OKPYKAIOIIEH CpPELE;

— paboTaTh B TIpyNme C BBIIOJHEHUEM pPAa3JIMUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTY TPYIIIbI, PALIMOHAIBHO PACIPEEATh 005S3aHHOCTU U TUIAHUPOBATh
JESATENIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJ€KBAaTHO OLIEHMWBATH BKJAJ] KaXAOro M3
YYaCTHUKOB TPYIIIBI B pEIIEHNE pacCMaTPUBAEMON MPOOIEMBI.

11 kaacce

B npouiecce u3yuenus kypcea ¢pusuku 6a3oBoro ypoBHs B 11 kiacce yueHUK HayduTCS:
— JEMOHCTPUPOBaTh Ha MpUMEpax pojidb M MecTo (QU3MKU B (QOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpA, B Pa3BUTHM COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPaKTUYECKOW JESITEIBbHOCTH JIIOAECH, LEIOCTHOCTD M EIUHCTBO
¢bu3nvecKkoil KapTUHBI MUPA;

— YUUTBIBATh TPAHUIBI IPUMEHEHHS U3YYEHHBIX (PU3MUECKUX MOJEJEH: TOUSUHBIN
ANEKTPUYECKUI 3apsf, JIyd CBETa, TOUEUHBIH MCTOYHUK CBETA, sIAEpHAsl MOJEIb aTOMA,
HYKJIOHHAs1 MOZIEJIb aTOMHOTO si/ipa IIPH peICHUN GU3NYECKUX 3a/1a4;

— pacnio3HaBath (hU3MYECKUE SIBICHHUS (MPOIECChl) U OOBSACHATH WX Ha OCHOBE
3aKOHOB DJIEKTPOAMHAMHKM U KBAaHTOBOM (U3MKU: B3aUMOJEHCTBUE MAarHuTOB,
JIEKTPOMAarHUTHAs MHAYKLUS, NeHCTBUE MarHUTHOIO MOJs Ha MPOBOJHHMK C TOKOM U



IBUOKYIIMICS  3apsil, SJEKTPOMAarHUTHbIE KoJieOaHWsI M BOJIHBI, MPSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPaKEHUE, MpeJoMIIeHHE, WHTepdepeHys, audpakuus u
MOJISIpU3aLUsl CBETa, JHcIepcus cBera; Qorodnekrpuueckuil 3¢dext (hotorddexr),
CBETOBOE JaBJICHHE, BO3HHUKHOBEHHE JIMHEHYATOr0 CHEKTpa aromMa BOJAOpOJa,
€CTECTBEHHAsl U HCKYCCTBEHHAs paMOaKTUBHOCTD;

— ONKCHIBATh HW3YYECHHBIE CBOMCTBa BelIeCTBA (DJICKTPUYECKUE, MAarHUTHBIC,
ONTUYECKUE U JJIEKTPOMArHUTHBIC SABJIEHUS (IPOLECCHI), HCIONb3Ys (UINYECKUE
BEJIMYMHBI:  DJIGKTPUYECKHI  3apsii, cuja TOKa, DJJEKTPUYECKOEe HampsKeHUe,
ANEKTPUYECKOE COMPOTHUBIICHUE, pa3HOCTh nmoTeHnuanos, J/C, pabora Toka, HHAYKIUS
MarHuTHOTO MOJIs, cuiia Amnepa, cuia JlopeHna, WHAYKTUBHOCTh KaTYyIIKH, HEPTUs
AJIEKTPUYECKOTO M MAarHUTHOTO TOJIEH, IEPHO U YacToTa KojiebaHui B KoieOaTeIbHOM
KOHTYpEe, 3apsii M CHJa TOKa B TMPOLECCe TapMOHHYECKUX DIEKTPOMATHHUTHBIX
KoneOanuid, (OKYCHOE pAaCCTOSHHUE M ONTHYECKAas CHJa JIMH3bI, TPH OINUCAHHUH
MPABWJIBHO TPAKTOBATH (PU3UYECKHI CMBICIT UCTOIB3YEMbIX BEIMYUH, UX 0003HAUEHUS U
€IMHUIIBI; YKa3bIBaTh (HDOPMYJIbI, CBS3BIBAIOIME TAaHHYIO (PU3WYECKYIO0 BEIHYHUHY C
JIPYTUMU BEJTMYUHAMU;

— OTKCHIBATh U3YUYCHHbIE KBAHTOBBIC SIBIICHUS U MPOIECCHI, UCIIOIb3Ys (PU3HUECKUE
BEJIMYMHBI: CKOPOCTDH 3JICKTPOMAarHUTHBIX BOJIH, JUTMHA BOJHBI M 9acTOTa CBETA, SHEPTHS
U UMITYIIbC (POTOHA, IEPUOJT TTOTYpacIaaa, YHEPTUS CBA3H aTOMHBIX S/I€p; PU OMTUCAHUN
MPAaBUIILHO TPAKTOBATh (PU3MUECKUI CMBICT UCTIONIB3YEMBIX BEIIMYHH, UX 0003HAUYCHUS U
eIMHUIIBI; YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE IaHHYIO (U3NYECKYIO0 BEIHYHHY C
JAPYTUMH BETMUYMHAMMU, BBIYUCIATH 3HAYCHUE (PU3NUECKOM BETMUNHBL;

— aHaTM3UpOBaTh (PU3MUYECKUE MPOLECChl U SBJICHUSA, HCIONB3YS (PU3HMUECKue
3aKOHBl M MPUHIUIBL 3aKOH 3JIEKTPOMArHUTHOM WHAYKIUH, 3aKOH IMPSIMOJIMHEHHOro
pacrpoCTpaHeHHUsI CBETa, 3aKOHBl OTPaKEHHUsSl CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa;
ypaBHeHMe OiHITeWHa JUId (QoTodddekra, 3aKOH COXpPAHEHHUs HHEPIUHU, 3aKOH
COXpaHEHHS MMITYJIbCa, 3aKOH COXPAaHEHHsSI DJICKTPUYECKOTO 3apsaa, 3aKOH COXPAHEHUS
MaccoBOTO 4YHCIa, TMOCTynaTel bopa, 3akoH paJAMoOaKTHBHOTO pacmana; IMpH 3TOM
pa3nuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTW4YecKOe BBIPAKEHHE U
yCJIOBHS (TpaHUIIbI, 00JIACTH ) TPUMEHUMOCTH;

— OTpeNieNATh HalpaBlIeHHEe BEKTOpa MHIYKIIMM MAarHUTHOTO IOJIsi MPOBOJHMKA C
TOKOM, cuJjibl AMriepa u cuibl JlopeHiia;

— CTPOUTBH M OIUCHIBATh M300pa)keHUE, CO3/1aBaeMOe IJIOCKUM 3epKajioM, TOHKOH
JIMH30M;

— BBITTOJTHSTE SKCIIEPUMEHTHI TI0 UCCIIETOBAHHUIO (DU3MUECKHUX SBICHUHN U ITPOIECCOB
C WCIIOJIb30BAaHMEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHH: TpH 3TOM (GOpPMYyIUPOBATH
npobneMy/3aady W TUMOTE3y Yy4eOHOTO DKCIEPUMEHTa; CcoOWMpaTh YCTAaHOBKY W3
MIPEUIOKEHHOTO 000PYI0BaHUS; TIPOBOJHTH OIBIT U ()OPMYIIMPOBATH BHIBOJIBI,

— OCYILIECTBIISATh NPSMbIE M KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEIMYUH; MPHU
3TOM BBIOMPATh ONTUMAJIBHBIN CIOCOO M3MEPEHHs M MCIIOIB30BaTh W3BECTHBIE METOMbI
OLIEHKH TOTPEIIHOCTEN U3MEPEHUIA;

— UCCIIEIOBATh 3aBHCUMOCTH (DU3MYECKUX BEIUYMH C MCIOJIb30BAaHUEM MPSMBIX
U3MEpEHUil: TpU OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCHUPOBATh PE3yJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (DU3MUECKHUX BEIMYMH B BUJE TaONHIl U rpadukoB, nenarhb
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMUS;

— coOnrofarh mpaBuia OE30MacHOrO Tpyda MPH NPOBEICHUHM HCCIEAOBAHUN B



paMKax yd4eOHOTO DKCIEpUMEHTa, y4eOHO-HCCIICOBATEILCKOM ¥ TPOCKTHOM
JCSITEIBHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIILHBIX YCTPOHCTB W J1aDOPATOPHOIO
o0opynoBaHUs;

— pemiath pacu€THbBIC 3aJa4K C SIBHO 33JJaHHON (DU3UYECKON MOJEIbIO, UCIOJIb3Ys
¢dusnyeckre 3aKOHbI W IMPHHIMIBI, Ha OCHOBE aHAlIM3a YCJIOBUS 3ala4yd BBIOMPAThH
(bU3NYECKYI0 MOJICITb, BBIIEIATh (PU3HUECKUE BEIMYUHBI U POPMYJIIbI, HEOOXOIUMBIC TSI
e peleHusl, MPOBOIUTh PAcu€Thl M OICHHBATH PEATBHOCTH MOJYYCHHOTO 3HAYCHUS
(bU3NYECKOil BETHUNHBL;

— pemarh KauyeCTBEHHBIC 3aJaud: BBICTPAWBaTh JIOTUYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PpACCYXJCHUH ¢ ONMOpOM Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nuecKkue SBICHUS;

— UCIIOJIB30BaTh MPU PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIC HH(GOpPMAIIMOHHBIC
TEXHOJIOTUU Ui TOMCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAlMM M MPEACTABICHUS
y4eOHOM ¥ Hay4HO-TIOMYJIAPHON HH(OPMAITUH, TOJTyYSHHON U3 PA3IUNYHBIX UCTOYHUKOB;
KPUTHYECKH aHAIM3UPOBATh IMOJIy4aeMYI0 HHPOPMAIIUIO;

— OOBSICHATh MPHUHIIUIIBI JICHCTBHS MAIUH, TPUOOPOB U TEXHUYCCKHX YCTPOMCTB;
pa3nuyarh ycjaoBUs UX O€30MACHOTO MCIIOJIb30BaHMS B TOBCEIHEBHOM KU3HM,

— NPUBOJNUTH TPUMEPHI BKJIAJa POCCHHCKUX W 3apyOeKHBIX Y4EHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B O0BACHCHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIL;

— UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHHS MO0 (U3UKE B IMOBCEAHEBHOM JKU3HU IS
obecrieyeHrss 0O€30MAaCHOCTH TIpU  OOpalleHuH ¢ TNpUOOpaMU M TEXHUYECKUMHU
YCTPONCTBAMHU, JJISi COXPAHCHHS 3JI0POBbS M COOJIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHHSI B OKPYKAIOIIEH Cpeie;

— paboTtaTh B TpyIIe C BBIIOJHCHUEM PA3JIUMYHBIX COIMAJIBHBIX  POJICH,
TUTAHUPOBATh PaOOTY TPYIIIbI, PAIIMOHATBLHO PACTIPECIIATh 0053aHHOCTH | IJIAHUPOBATH
JeSITEeIBHOCTh B HECTAHJIAPTHBIX CHUTYAIMsX, aJeKBaTHO OIIEHWBATh BKJAJ Ka)KJOTO W3
YYaCTHHUKOB TPYIIIBI B PEIICHUE PACCMATPHBAEMO# MTPOOIIEMBI.



