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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHs Ha ypOBHE CpeAHEro oouiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUIl K pe3yabTaTaM OCBOECHHS OCHOBHOHM 00pa30BaTeNbHON MPOrpaMMBI,
npencrasieHHslx B PI'OC COO, a Takke ¢ y4€roMm (enepanbHOil paboueil mporpaMMbl BOCIUTAHHUS U
KOHLIETIIMK TpenojaBaHus yueOHoro mpenmera «Pusnka» B 00pa3oBaTeNbHBIX opranusanusax Poccuiickoit
Denepanuu, peaJn3yonX OCHOBHBIE 00pa30BaTeIbHbBIE IPOTPAMMBI.

Copneprkanue MmMporpaMMbl IO (U3MKE HANPABICHO Ha (POPMHUPOBAHNUE ECTECTBEHHO-HAYYHOH KapTHHBI
mupa obyuaromumxcst 10—11 kinaccoB mpu o0ydeHuu ux ¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-
JesTeNbHOCTHOTO Tmonxoxa. IIporpamma mo ¢wusuke coorBercTByeT TpeboBanusim PI'OC COO «
IUITAHUPYEMBIM JIMYHOCTHBIM, IIPEAMETHBIM M METANPEIMETHBIM PE3yJIbTaTaM OOyUEHUs], a TAKXKE yUUTHIBAET
HEOOXOMMOCTh peau3alliil MEXIIPEIMETHBIX CBS3€il (U3MKM C eCTECTBEHHO-HAYYHBIMHU Yy4eOHBIMU
npeaMeraMu. B Hell ompenensioTcss OCHOBHBIE IHEM W3YydeHUs (PU3MKHM Ha YpPOBHE CpEIHEro OO0IIero
o0pa3oBaHus, IUIAaHUpPYEMble pE3YyNbTaThl OCBOEHUS Kypca (DM3MKHU: JIMYHOCTHBIE, METAINpPEIMETHBIE,
npeaMeTHbie (Ha 6a30BOM YpOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

® [UIAHUpPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca (U3MKKU Ha 6a30BOM yYpOBHE, B TOM YHCJIE MPEAMETHbIE

pe3yiIbTaThl IO TOAaM O0yUYEeHHS;

e cojaepxaHue yueOHoro npeamera «Pu3nKay» Mo rojgam ooyueHus.

®dusnka Kak Hayka 0 HanOosiee 00X 3aKOHAX MPHUPOJIBI, BRICTyMAsl B Ka4eCTBE yueOHOTo mpeaMeTa B
IIKOJIe, BHOCUT CYIIIECTBEHHBIH BKJIaJl B CUCTEMY 3HaHUN 00 okpykatomieM mupe. llIkonbHbIi Kype GU3uKn —
CHUCTEMOOOPa3yIOIMi 1 €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJBbKY (PH3MUECKHE 3aKOHBI
JeXaT B OCHOBE IPOIIECCOB M SBJICHUI, M3y4aeMbIX XHMHEH, Ouosorueil, ¢usnueckoil reorpadueil u
acTpoHomMed. Mcnosbp3oBaHWe M aKTUBHOE NPUMEHEHUE (DU3MYECKUX 3HAHMH OIpenesseT XapakTep M
pa3BUTHE pPa3HOOOpA3HBIX TEXHOJOTUH B cepe IHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJIyYCHHS
HOBBIX MaTEepUaJIOB C 3a/laHHBIMU CBOWCTBaMHM M Apyrux. V3ydeHue (U3MKH BHOCUT OCHOBHOM BKJaja B
(dopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MHUpa 00ydarouuxcs, B ((OpMUPOBAHHE YMEHUI MPUMEHATh
HAYYHBI METOJI IO3HAHUS ITPH BHIMIOJIHEHUN UMHU YIEOHBIX UCCIICIOBAHUH.

B ocHOBY kypca ¢u3uKu A7 YpOBHSI CpeHEro oOuiero oOpa3oBaHUs MOJOXKEH sl HIeH, KOTOpble
MOYKHO paccMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOSHHUS.

Hoes yerocmnocmu. B COOTBETCTBHM ¢ HEW KypC SBIISICTCS JIOTUYECKH 3aBEPUIEHHBIM, OH COJEPIKHT
MaTepHall U3 BceX pa3zesoB (pU3MKH, BKIHOYAET KaK BOIPOCH! KJIACCUYECKOM, TaK U COBPEMEHHON (U3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeMl MaTepuan Kypca pU3NKH 00beTUHEH BOKPYT (PU3HUECKUX
Teopuil. Begymum B kypce sBisiercss (OpMHPOBAHUE HPEJCTABICHUA O CTPYKTYPHBIX YPOBHSAX MaTEpHH,
BEIIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszamusi mpeanoiaraeT UCIoIb30BaHUE TYMaHUTAPHOTO TOTEHIIMANA
(¢u3nueckoil HaykH, OCMBICIEHHE CBSI3M pa3BUTHA (U3MKU C pa3BUTHEM OOILECTBA, a Takke C
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M 9KOJIOTMYECKHUMHU PoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc (u3nMku mpenmoiaraeT 3HaKOMCTBO C IIMPOKAM KPyroM
TEXHUYECKHUX U TEXHOJOTMUECKUX MPUI0KEHUH U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs MOCPEICTBOM BBEICHHS DJIEMEHTOB COJCpPXKAHUS, MOCBSIIEHHBIX
9KOJIOTUYECKHM TIpo0JIeMaM COBPEMEHHOCTH, KOTOpPHIE CBSI3aHBI C Pa3BUTHEM TEXHHKH W TEXHOJOTHH, a
Takxke 00CyKAeHUs Mpo0IeM pallMOHAIBHOTO IPUPOIONIOIB30BAHUS U HKOJIOTHUECKOM O€30MMacHOCTH.



Crep)KHEBBIMH DJIEMEHTaMU Kypca (U3MKA Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUS SBISIOTCS
¢usndeckue Teopuu (GopMHpOBaHUE NPEACTABICHUN O CTPYKTYype MOCTPOEHUsS (PU3NYECKON TEOPHH, POIU
(¢yHIaMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O TMPHPOJE, I'paHHUIAX
NPUMEHUMOCTH TEOPHIA, 111 OMUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHI U TPOIIECCOB).
CucTeMHO-IesTeNbHOCTHBIN MOAX0A B Kypce (PU3MKH pealn3yeTcst IPeXk/ie BCEro 3a CYET OpraHu3alun
IKCIEPUMEHTAIBHON JesATeNbHOCTH oOywaromuxcs. Jns 06a3oBoro ypoBHS Kypca (U3HKH — 3TO
UCTIOIb30BaHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB H JIaOOpaTOPHBIX padoT,
KOTOpble B IporpamMMme 1no (u3uke OObEAMHEHbl B OOLIUI CHMCOK YYEHHYECKHX IMPAKTHYECKUX padoT.
Bbinenenne B yka3aHHOM IiepedHE JIAOOPAaTOPHBIX padOT, NPOBOAMMBIX JJIsi KOHTPOJII M OICHKH,
OCYILECTBIISICTCSl Y4aCTHUKaMH 00pa30oBaTEIbHOIO Mpolecca UCXOAs W3 OCOOEHHOCTEH IUIaHUPOBaHUS H
ocHarieHus: kabunera gusuku. [Ipu 3ToM obecrieunBaeTcsi OBlaieHue 00YJaIOIIMMUCS YMEHUSIMH NTPOBOIUTH
KOCBCHHBIC HM3MEpPEHUs, WCCICIOBAaHHUS 3aBUCHMOCTEH (PH3MUECKUX BEIMYMH M TIOCTAHOBKY OITBITOB IIO
IPOBEPKE MPEIOKEHHBIX TUIIOTES.
Bonbiioe BHHMaHHME yIEs€TCs PELICHUIO PAacYETHBIX W KAdyeCTBEHHBIX 3amad. [lpu sTom s
pacu€THRIX 3a/1a4 MPHUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO 3alaHHON (pH3MYeCcKOW MOJEIBIO, TIO3BOJISIOININE
HOPUMEHSATh U3y4CHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zelia Kypca, TaKk U UHTErpupysl 3HaHUS
U3 Pa3HbBIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIIOTCS 3a7aHUs Ha OOBSCHEHHE POTEKAHUS
(GU3UYECKUX SBICHUA W MPOIIECCOB B OKPYXKAIOIIEH JKU3HU, TpeOyromue BbiOOpa (PU3NYeCcKOr MOJETH s
CUTYallUU MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.
B cootBerctBuu ¢ TpeboBanusiMu @I'OC COO k MaTepHanbHO-TEXHUUECKOMY 00€CTIEUEHUI0 yueOHOTo
nporiecca 0a30Bbl YpOBEHb Kypca (PM3MKU Ha YPOBHE CpeJHEro oOuiero oopa3oBaHMs JOKEH U3YydaThCs B
YCIOBUSAX TPEAMETHOro KaOuWHeTa (U3MKM HIM B YCIOBHAX HHTETPUPOBAHHOI'O KaOWMHETa IPEeIMETOB
€CTEeCTBEHHO-HAYYHOTO [HKiIa. B kabuHeTe (QU3NKKM JOMKHO OBITh HE0OXOoAMMOE J1abopaTopHOE
000py0BaHUE JIJIsl BHIIOJHEHUS YKAa3aHHBIX B MpOrpaMMe Mo (U3UKE YUEHHUECKHUX MPAKTHYECKUX padoT U
JIEMOHCTpAIIHOHHOE 000pyI0BaHHE.
JlemoHCTpanmoHHOe 000pyaoBaHue (GOpMUPYETCS B COOTBETCTBHM C NPHHIIUIIOM MHHUMAIIbHOU
JOCTaTOYHOCTH M O0ecleuyMBaeT IOCTAaHOBKY IEPEYHMCICHHbIX B HpOrpaMMe Mo (U3HKE KIFOUEBBIX
JIEMOHCTPAIMH Ul UCCIICAOBAHUS M3y4aeMbIX SBJICHUN M MPOLECCOB, SMIMPUUECKUX U (HyHIAMEHTATbHBIX
3aKOHOB, X TEXHUUECKUX MTPUMEHEHHH.
JlaGopaTopHoe 00OpymOBaHHE [Js YYCHHMYECKHX MpaKTHYeCKHUX pador Qopmupyercs B BHIE
TEMATHYECKHX KOMIUIEKTOB M OOECIeuMBaeTCs B pacuéTe OIHOTO KOMIUIEKTAa Ha JIBYX OOYYarOIIUXCH.
TemaTtuyeckue KOMIUIEKTBHI JIaOOpPaTOpPHOrOo OOOPYAOBaHMs AOJKHBI OBITH NOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AaHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX M3MEPHUTEIBHBIX CHUCTEM B
BUJIE IU(PPOBBIX JIaOOpaTOpHUil.
OCHOBHBIMU LETSIMHU U3Y4€HUS PU3UKHU B 0011IEM 00pa30BaHUU SBIISIOTCA:
e (opMHUpOBaHHE UHTEPECA U CTPEMIICHHUS O0YJAIOIUXCS K HAYYHOMY M3YYECHHUIO MTPUPOJIBI, PA3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEICTABICHUH O HAYYHOM METOJE IMO3HAHWA M (HOPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOLIEHUS K OKPY’>KAIOLIUM SIBJICHUSM;

¢ (opMHUpPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3yibTaTa M3y4YeHHsS OCHOB CTPOSHUS MAaTepUH U
(byHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (opMHUpOBaHHE YMEHHH OOBSCHATH SBICHHS C HMCIOJIH30BaHWEM (PM3MUYECKMX 3HAHWN W HAYYHBIX
JI0Ka3aTeNbCTB;

e (dopMHUpOBaHHE TPEACTABICHUH O poiu (U3MKK JUIS Pa3BUTHS JAPYIHX ECTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH.

JlocTikeHne 3THX IeNieil 00ecneunBaeTcs peleHneM CIEAYIONNX 3a/1a4 B MPOLECce N3yYeHHs Kypca
(GU3UKY HA YPOBHE CPEAHETO 00IIEero 00pa3oBaHus:



e [pUOOpETEeHHE CUCTEMBbl 3HAHMW 00 OOIIMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHsX,
BKJIIOUAsi MEXaHHUKY, MOJIEKYJISIPHYIO (PU3UKY, dIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTHI
acTpOpU3UKH;

¢ (opmupoBaHUE YMEHHII TPUMEHATh TEOPETHUECKHUE 3HAHUS JIJIsI OOBSICHEHUS (PU3NUECKUX SBICHHIMA
B MIPUPO/IC U ISl IPUHATHS MPAKTHUECKUX PEUICHUHN B TTIOBCETHEBHON KU3HU;

® OCBOCHHE CMOCOOOB PEIICHUS Pa3NUYHBIX 3a/lay C SBHO 3a/laHHON (pu3MYeckol MoJenblo, 3a1ad,
M0/Ipa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/laHue (U3UYECKON MOJENH, aJeKBAaTHOW YCIOBHUSIM
3a/auu;

e [oOHMMaHWEC (U3MYECKHMX OCHOB W TIPUHIIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKHUX MPOIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPEIY;

e OBJAJICHHE METOJAAMM  CaMOCTOSITEJIbHOTO  IUIAHUPOBAHUS M IPOBEACHMS  (DU3HMUECKHUX
DKCIIEPUMEHTOB, aHajiu3a M UHTEepIpeTalud HHPOpPMAIUHU, OMpEeAeNIeHUs JIOCTOBEPHOCTHU
MIOJIyUEHHOTO PE3YJIbTaTa;

e CO3/laHUE YCJIOBUM JUIi  Pa3BUTHUS yYMEHUW IPOEKTHO-UCCIEIOBATEIBCKOM, TBOPYECKOM
NESTEIIbHOCTH.

Ha m3yuenue ¢usuxu (6a30BbIil ypOBEHb) Ha YPOBHE CpeaHEro o0miero oopasoBaHus oTBoautcs 136

yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henento), B 11 kmacce — 68 yacoB (2 yaca B HeZIeTIO).

[Ipenmaraemelii B mporpamMme 1o (Gu3MKe NMepedeHb Ja0OPaTOPHBIX M MPAKTUYECKUX PadOT SIBIISAETCS

PEKOMEH/IOBAaHHBIM, Y4YHUTENb JellaeT BBIOOp NpPOBEACHHS JTaOOPATOPHBIX pPadOT W OMBITOB C YYETOM

WHIUBUTYIBHBIX OCOOCHHOCTEH 00yJaroImmxcs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nes 1. ®Pu3nka u MeToAbl HAYYHOI'O TO3HAHMS

®dusuka — Hayka o npupoje. Hayunsle MeTOIbI MO3HAHUA OKpYysKarolero Mupa. Posib skciepumenTa u
TEOPHH B IPOIIECCEe TTO3HAHUS MPUPOIbL. DKCIIEPUMEHT B (PUBHKE.

MonenupoBanue ¢u3nyeckux sIBICHUH U mpoueccoB. Hayunsle runotesbl. dusnyeckue 3aKoHbI U
TeOpHHU. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUI COOTBETCTBHUS.

Porms m mecto pusuku B popMUpOBaHHM COBPEMEHHON HayyHOW KapTUHBI MHUpa, B MPAKTUYECKOM
eITeTLHOCTH JIIOJICH.

JHemoncmpayuu

AHanorosble U HUPPOBBIE U3IMEPUTENLHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBwkeHHE. OTHOCUTENIBHOCTb MEXaHWYeCKoro JBmkeHHs. Cucrema oOTCUéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpellHsss CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHalbHOM
TOYKH, UX IPOCKIIMU HA OCH CUCTEMBbI KOOpAUHAT. CJI0KEHUE IEPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEIHOE ABMKEHUE. ['paduku 3aBUCUMOCTH KOOpAMHAT,
CKOPOCTH, YCKOPEHHUS, MyTH U EPEMENIEHUS] MaTEPUAIbHOU TOYKU OT BPEMEHH.

CBobOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaACHHS.

KpuBonuneiiHoe nBuxeHue. J[BUKEHHE MaTE€pUATIbHOW TOYKH MO OKPYKHOCTH C IMOCTOSHHOM MO
MOJIYIII0O CKOpPOCTBIO. YTJIOBas CKOpPOCTh, JHMHEWHas ckopocTh. Ilepmon u dyactoTa oOpaieHus.
LleHTpOCTpEMHUTEIIBHOE YCKOPEHHUE.

TexHu4eckne yCTpoNCTBa U IPAKTUYECKOE IPUMEHEHHE: CIIUAOMETP, JBUKEHNE CHAPSAJIOB, LIETIHBIE U
pPEMEHHBIE MIepeayn.

Llemoncmpayuu

Mopenb cucTemMbl OTCUETA, UIUTFOCTPALIMS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBHXKECHHUS.

[IpeoOpa3oBaHne NBUKEHUHN C UCTIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[TaneHwne Ten B BO3ayXe U B Pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue nBrkeHus Tena, OpolIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHust CBOOOTHOTO MAaCHHS.

HampaBnenue ckopocTH py JBUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHne HepaBHOMEPHOT'O ABUKEHUS C LIEJIBbIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY NYTSIMH, MPONACHHBIMHM TEJIOM 3a IOCJIEI0BATEIbHbBIE PAaBHBIE
IIPOMEXKYTKH BPEMEHU TIPU PABHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOMN HYIIIO.

N3yueHne nBrKeHNs MApUKa B BI3KOU KUJIKOCTH.

W3ydeHue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunmn otHOocuTenpsHOCTH ["anunes. [lepsiii 3akoH HetoTOoHA. IHEpUMaNbHbIE CHCTEMBI OTCUYETA.

Macca Tena. Cuna. IIpuauun cynepnoszunuu cui. Bropoii 3akon HeroToHa 111 MatepualbHOM TOUKH.
Tperuii 3akoH Hpl0TOHA [U1s1 MaTEpUAJIbHBIX TOYECK.

3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBast kocMuuyeckas CKOpOCTb.

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



Tpenne. Bunel TpeHus (mokosi, ckonbkeHus, kadeHus1). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUS
CKOJIBXKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBIEHUS NpPU JIBIKEHUH Tela B
KHUJIKOCTU WU rase.

[locTynaTenbHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPAOTO TENa.

MoMeHT cuibl OTHOCUTENBHO OCH BpauieHus. [lnedo cuiel. YciioBus paBHOBeCHs TBEPAOIO TENA.

TexHudeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHUE: MOMIIUITHUKH, JBUKEHHE HCKYCCTBEHHBIX
CITyTHHUKOB.

Llemoncmpayuu

SIBrienue uHepUuH.

CpaBHEHME MacC B3aMMOACHCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHA.

H3mepenue cun.

CnoxxeHue Cuil.

3aBUCUMOCTB CUJIBI YIPYTOCTH OT Je(hopMaIii.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOAbEME U TTAJICHHH.

CpaBHeHuE CUJI TPEHUS MTOKOsI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecusl TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamoprvie pabomul

N3yuenue nBmxeHus: Opycka Mo HAKJIOHHOH MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BO3HUKAIOIINX B MIPYKUHE U PE3MHOBOM 00paslie, 0T UX
nedopmaruu.

HccenenoBanue yciioBuil paBHOBECHs TBEPIOTO TeNa, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 8 MEXAHUKE

Nmnynbe MatepuaabHON TOUKH (Tea), CUCTEMbl MaTepHAIbHBIX TOUeK. IMIyIbCc CHIIBI U U3MEHEHUE
HMITyJIbCa TeJa. 3aKOH COXPAHEHHUs UMITyJIbca. PeakTUBHOE JBUKEHHUE.

Pabora cuibsl. MOIIHOCTE CHIIBIL.

Kunerunueckas sHeprust MarepuanbHoil Touku. Teopema 006 H3MEHEHNH KMHETHYECKOW SHEPTUU.

[orennmansHast o»Heprus. [loTeHnmanbHas OdHEprus ynpyro AeGOpPMHUPOBAHHOW MPYKHHBI.
[loTenunanbHas 3Heprust Tena BOJINU3U NOBEPXHOCTH 3EMITH.

[NoTennuanbHble U HEMOTEHIUANBHBIE CHIIBL. CBS3b paOOTHl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKON SHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPIUu.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEDP, MPYKUHHBIM ITUCTOJIET,
JIBUKEHHE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

[lepexoa nmoTeHIMATLHON YHEPTUU B KUHETUYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yueHne abCcoNOTHO HEYIPYTOro yAapa ¢ HOMOIIBIO IBYX OJUHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u paboThl CHIBI C M3MEHEHHEM MEXaHMYECKOM SHEpruM Tejla Ha IpHMepe
PAaCTS)KEHHsI PE3UHOBOTO JKI'yTa.

Pa3nea 3. MoJsiekyasipHasi pU3MKa M TePMOAMHAMHUKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOU MeopUn
OCHOBHBIE TOJNIOKEHHMSI MOJIEKYJISIPHO-KMHETHUECKOH TEOPUM M HX ONBITHOE OOOCHOBAHUE.
bpoynosckoe neuxkenue. Juddysus. Xapakrep IBHKEHUS U B3aUMOJAECHCTBUS YacTHIl BellecTBa. Mojenu



CTPOEHHS ra30B, XKUJKOCTEH M TBEPABIX TeJl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOJEINIEH.
Macca u pazmepsl monekyn. KonnuectBo Bemectsa. [locrosanas ABorapo.

TermnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPHM HIEalbHOTO
raza. AGcomoTHasl TemrepaTypa Kak Mepa cpelHel KMHETUYECKOM SHEpPruu TEIUIOBOTO ABHMKEHUS YaCTHII
raza. lllkana temneparyp KenbBuHa. ['azoBble 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. 3akoH
HansToHa. M3omporeccsl B HIeadbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemiecTBa. | paduueckoe
npeJICTaBICHIE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue yCcTpoHuCTBa U NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, JOKa3bIBAIOIIME JTUCKPETHOE CTPOSHHE BEIeCTBa, (oTorpaduu MOJIEKyNl OpraHMYeCKUX
COCIUHEHU.

OnpiTel 110 U Py3un KUAKOCTEH U ra30B.

Monens OpOYHOBCKOTO JIBHKECHHUSI.

Mogens onbita llTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUS.

Monens, WuIOCTpUpYyIOLIas NpUpoOy JaBICHUS ra3a Ha CTEHKH COoCcyaa.

OnBITHI, WIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UI€AJIbHOTO T'a3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

Omnpenenenre macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE H3MepeHuH oObéMa KOMHAaTHhl,
JIABJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTPaMU COCTOSHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevl mepmoouHamurku

TepmoanHamuueckas cucreMa. BHYTpeHHsSI SHEprus TePMOJAMHAMUYECKON CHUCTEMBI M CIOCOOBI €&
n3MeHeHust. KomuaecTBo TermioTsl U pabota. BHyTpeHHSAS 3HEPTHs 0JJHOATOMHOTO MEAJILHOTO Ta3a. Buisl
TEIUIONepelay: TEIUIONPOBOHOCTb, KOHBEKLMSA, H3IydeHHE. YJelabHas TEeIUIOEMKOCTh BEIECTBa.
KonunyecTBo TEmIOTHI Ipu TEIUIONEpeaaye.

[onsitne 06 anmabatHom mporecce. [lepBolif 3akoH TepMoanHamMHKH. [IpuMeHeHHe MepBoro 3aKoHa
TEPMOJUHAMUKH K u3onpoleccam. ['paduyeckas unTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpatuMocTs mpoieccoB B IpUpOE.

TeruioBeie MamuHbl. [IpuHIMnBL 1elcTBUS TEMI0BbIX MaluH. [IpeoOpa3oBaHMsi SHEPTUU B TEILIOBBIX
mammHax. Koaddumnuent monesnoro aeWictBus TeruioBoil mamuubel. [ukn KapHo u ero xoadduimeHt
MOJIE3HOTO JCHCTBUS. DKOJOTHUECKUE MPOOIEMBbI TETITIOIHEPI € TUKH.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHUE: IBUTaTeNIb BHYTPEHHET O CropaHusi, ObITOBOM
XOJIOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW SHEpruM Teja MPHU COBEPIICHUH PadOThI: BbUIET MPOOKH W3 OYTHUIKU IOJ
JIeCTBUEM CKAaTOT0 BO3/lyXa, HarpeBaHue 3pupa B JaTYHHOH TpyOKe MyTéM TpeHUs (BUIAECOAEMOHCTpAIINs).

N3meHneHne BHyTpeHHEH 3Hepruu (TemMnepaTypsl) Teja Ipy Terionepeade.

OmnpIT 0 aaabaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, ABUraTelNsi BHYTPEHHET0 CrOpaHUsl, pEaKTUBHOI'O JIBUTaTEJs.

Yuenuueckuui sxcnepumenm, nabopamopusie pabomuol

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoovl

[TapooGpa3zoBanne u KoHaeHcanus. lMcmapenue wu kumeHue. AOCONIOTHAsS W OTHOCUTEIbHAsS
BJIQXKHOCTH BO3Ayxa. Hachlennslil nap. Y aenbpHasi TEIioTa Napooodpa3oBaHus. 3aBUCUMOCTb TeMIIEpaTyphl
KHUIIEHUS OT JIaBJICHUS.



Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB KPUCTAIIIOB. JKumkue
kpucrtauibl. CoBpeMeHHble MaTepuasibl. [InaBneHune W Kpucramumzauus. YJenbHas TEIUIoTa IUIaBJICHUS.
Cybnumarnus.

YpaBHeHHE TEITOBOTO OaaHca.

TexHu4eckue yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: TUTPOMETP U ICUXPOMETP, KAIOPUMETP,
TEXHOJIOTMH MOJIYYE€HHSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX M1APOB.

Kunenue npu noHWKEHHOM JIaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGmroieHne HarpeBaHus U IUIABJICHHS KPUCTAJUTUIECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne OTHOCUTENBHOU BIIAKHOCTH BO3yXa.

Pasnen 4. DiekTpoguHaMmnka

Tema 1. Inekmpocmamuka

OnekTpu3zanus Teln. OJeKTpuyeckuid 3apsa. JlBa Bujga siekTpuueckux 3apsaoB. lIpoBogHukw,
JURJIEKTPUKU U TIOJIYIPOBOAHUKH. 3aKOH COXPAaHEHHUs AIEKTPUUECKOTO 3apsa.

BzaumoperictBue 3apsanoB. 3akoH KynoHa. TodedHblid 3IEKTPUUECKUN 3apsl. DJIEKTPUUECKOE MOJIE.
HanpsixénHocTs  snexkTpuueckoro mofs. IlpuHuoun cynepno3unuu  3JIEKTpUYEeCKUX mosei. JIuHum
HANPsHKEHHOCTH JIEKTPUYECKOTO TOJIA.

PaGora cun snekrtpocraruyeckoro mnosd. llorennuman. Pa3znocts mnotenuuasnos. [IpoBoaHuku wu
JUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM IoJie. J{ManeKkTpuueckas MpOHULAEMOCTb.

OnextpoéMkocTs. KonaeHcatop. DneKTpOEMKOCTh MJIOCKOTO KOHAEHCATOpa. DHEPrus 3apsiKEHHOTO
KOH/IEHCATOopa.

TexHuueckue  ycTpolcTBa M NPAKTHUYECKOE  IPUMEHEHHE:  AJIEKTPOCKON,  3JIEKTPOMETD,
JJIEKTPOCTaTUYECKash 3allliTa, 3a3eMJIEHHE JJIEKTPONPUOOPOB, KOHJAEHCATOP, KOMHUPOBAJIBHBIA ammapar,
CTPYWHBIN IPUHTED.

Jlemoncmpayuu

YCTpolcTBO M MPUHITUIT AECUCTBUS SIIEKTPOMETpA.

B3aumonelicTBue Ha3IEKTPU30BaHHBIX TEI.

DIIEKTPUUYECKOE T0JI€ 3apSKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.

OnexTpocTraTUyecKasl 3aIiuTa.

JIMdIeKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOINAA IUIACTHH, PACCTOSHUSA MEXITY
HUMH U JUDJIEKTPUUYECKONW TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit Inekmpuyeckuit mok. Toxku 6 paziuunvix cpeoax

DJIEKTPUUYECKUI TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPUUYECKOro Toka. Mcrounnku Toka. Cua Toka.
TlocTOSSHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 ydacTka LeTu.

DJIEKTPUYECKOE COMPOTHBJICHUE. YJEIbHOE CONpOTHBICHHE Bemecta. IlocienoBarensHoe,
rapasuiesIbHOE, CMEIIIAHHOE COeAMHEHNE TIPOBOTHUKOB.

Pab6ota QJICKTPHUYCCKOI'0O TOKaA. 3aKoH H)KOYJ'IH—.HCHI_IEL MoIIHOCTh QJICKTPHUUYCCKOI'O TOKaA.



DONEeKTpOJABMKYIIAsl CUJla U BHYTPEHHEE COIPOTUBICHHE MCTOYHMKA TOKA. 3akoH OMa s MOJHOU
(3aMKkHYTOI) 3nekTprueckoi renu. Koporkoe 3aMbIKaHueE.

DJIEKTPOHHAsE TPOBOJUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTH COINPOTHUBJICHHUS METAJLUIOB OT
temriepatypbl. CBepXIpOBOIUMOCTb.

DJIEeKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonaukn. CoOCTBeHHAss W MPUMECHAs MPOBOAMMOCTh MOJTYNMPOBOAHUKOB. CBoiicTBa P-N-
niepexosa. [lomynmpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax AJIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs THUCCOLUALUSA.
DNEeKTpOIu3.

DJIeKTpUYECKUH TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psia. Monuus. [lna3zma.

TexHudeckne YCTpPOWCTBA U MPAKTHUECKOE MPUMEHEHUE: aMIepMeTp, BOJBTMETP, PEoCTar,
WCTOYHUKH TOKAa, DJIEKTPOHATPEBATEIbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIBHBIE TPHOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH JUOJ, TEPMHUCTOPHl U (POTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA U0,
rajabBaHUKa.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTh COTNPOTUBIICHUS LUIUHIPUUECKUX TMPOBOJAHUKOB OT JIJIMHBI, IJIOMIAJA IMONEPEYHOTO
CEYEeHUs U MaTepuaa.

CmenanHoe coeIMHEHUE IPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3NeKTpOABKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TajdbBaHUUYECKOTO JJIEMEHTa U
OILICHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH AJIEKTPOJIUTOB.

HckpoBoii pa3psia U IpOBOJUMOCTh BO3yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomuol

N3yueHne cMeaHHOTrO COeAMHEHUST PE3UCTOPOB.

H3mepenue 351eKTpoABMKYIIEH CUITbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHHUS.

Ha6mronenue anexrposnusa.

MexnpeaMeTHble CBA3U

Nzyuenue kypca pusuku 6a3oBoro ypoBHs B 10 Kiacce OCymeCcTBIACTCS ¢ YIETOM COAEPKATEIbHBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHAmMuUs, CBSI3aHHBIE C W3YYEHHEM METOJI0OB HAy4yHOIO IIO3HAHMs: SIBICHHUE,
Hay4yHbld (akT, THmIoTe3a, ¢ulNUecKas BEJIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE, DSKCIICPUMEHT,
MOJIEJIMPOBAHUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: peuieHHE CHUCTEMbl YpaBHEHUH, JMHEHHas QyHKIMs, mapabosa, runepdoia, HX
rpauKyd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIMHM: CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U MX MPOECKLMU HA OCU KOOPJMHAT, CI0KEHNE BEKTOPOB.

buonocus: Mexannmueckoe ABM)KEHHE B KUBOW mpupone, Mudp@ys3us, ocMOC, TEIJIO00OMEH >KUBBIX
OpraHu3MOB (BU/IbI TEIUIONEPEIaUyH, TEIJIOBOE PAaBHOBECHE ), JIIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHME BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA, MOJISIPHAs
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEM M Ta30B, JJIEKTPUUYECKHE CBOMCTBA METAJIOB,
3JIEKTPOJINTUYECKAS TUCCOLNALINS, TaTbBAaHUKA.

TI'eoepaghus: BIaXXHOCTH BO3yXa, BETPhI, OapoOMeTp, TEPMOMETP.

Texnonocus: mpeodpa3oBaHUEe JIBUKEHUI C HCIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHs B TEXHHKE,
HOJIIIUITHUKY, HCIOJIb30BaHHUE 3aKOHA COXPAHEHUS HMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET W JpYrue),
JIBUTATENIb BHYTPECHHETO CTOPaHUs, apoBas TypOMHA, OBITOBOW XOJIOAMIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTUI
MOJIy4EHHs] COBPEMEHHBIX MAaTepualoB, B TOM YHCJIE€ HAHOMATEPUAIOB, M HAHOTEXHOJIOTUH,
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JJIEKTpOCTaTUYECKas  3allMTa, 3a3€MJIEHHE  JJIEKTPONpHUOOpOB, KCEPOKC, CTPYHHBIM  IPUHTED,
AJIEKTpOHArpeBaTeNIbHbIE MPUOOPDI, SEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBaHHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmMpoMazHUMHAA UHOYKUUS

ITocrossHHble MarHuThHl.. B3anMOIENCTBHE TOCTOSHHBIX MAarHuTOB. MarnutHoe mnoJie. BekTtop
MAarHuTHOM WHAYKUMH. [IpuHOWI Cynepno3suuuMyM MarHUTHBIX Iosie. JIMHMKM MarHuTHOM WHAYKLHH.
Kaptuna nuHuii MarHuTHOM MHAYKIMH TOJISI TIOCTOSTHHBIX MAarHUTOB.

MaruuTtHoe 1oJjie MPOBOJHUKA C TOKOM. KapThHa JWMHUN WHIYKIMH MarHUTHOTO MOJIS JJIMHHOTO
OpsIMOTO TPOBOJHUKA M 3aMKHYTOI'O KOJIBLEBOI'O IIPOBOJHHMKA, KaTyIIKM ¢ TOokoM. OmbIT Opcrena.
B3anMopeiicTBre IPOBOJIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOZlyJIb U HallpaBJICHUE.

Cuna Jlopenma, e€ Moaynb W HampaBiieHHE. [[BH)KEHHE 3apsKEHHOM YacTHUIbl B OJHOPOJIHOM
MaraHutHoM noJie. PaGoTa cuiiel Jlopenria.

SIBneHue snekTpoMarHUTHOM MHAYKUMU. [I0TOK BEKTOpa MarHUTHOMW MHIYKUUHU. DJIEKTPOABUKYILAS
CWJIa MHAYKLIMHU. 3aKOH IEKTPOMAarHuTHOW nHAykuuu Papanes.

BuxpeBoe anexTpuyeckoe mosie. DIEKTPOABUKYIIAs CUJIa MUHAYKIMU B NPOBOJHUKE, JBUKYIIEMCS
MOCTYIATEIbHO B OJJHOPOJHOM MarHUTHOM II0JI€.

IIpaBuno JleHna.

NuaykTuBHOCTD. SIBI€HME CAMOMHAYKIMU. DIEKTPOABIIKYILAS CUJIa CAMOMHIAYKIUH.

DHeprusi MAarHUTHOTO TOJIS KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TIOJIE.

TexHuueckue ycTpoicTBa U NMPAKTUUYECKOE NMPUMEHEHUE: NOCTOSHHBIE MATHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEINb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS TE€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM IOJIEM.

JIvHUY MHAYKIIUA MarHUTHOTO TTOJIS.

B3anmMopeiicTBre 1ByX NMPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HeiictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBneHue 3neKTPOMarHUTHOM UHAYKIIMH.

[IpaBuno JleHna.

3aBUCHUMOCTB AJIEKTPOJABHIKYILEH CHIIBI HHAYKIIMHA OT CKOPOCTH U3MEHEHUSI MATHUTHOIO MOTOKA.

SIBrieHME CaMOMHAYKIUU.

Yuenuueckuui sxcnepumenm, nabopamopusie pabomuol

N3y4yeHue MarHuTHOrO MOJIsl KaTyIIKHA ¢ TOKOM.

UccnenoBanue AeiCTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBieHUs 3J€KTPOMAarHUTHOM HHIYKIIMH.

Paznen 5. KosieGanus u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHumHble K0jaeOanus
KonebarenpHas cucrema. CBoOOgHBIE MexaHWdeckue KojeOaHus. [apMoHHMYeckue KojeOaHUs.
[lepuon, dacrorta, ammiutyna u (asa konebanuid. [lpyxuHHBIA MasTHUK. MaTeMaTWUYeCKHl MasTHHK.
VYpaBHeHHe rapMoOHUYecKUX KoneOanuil. [IpeBpaiiieHre sHepruy Npu rapMOHUYECKUX KOJIeOaHUsX.
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KonebarenbHbiit KOHTYp. CBOOO/IHBIE AIEKTPOMArHUTHbBIE KOJIeOaHUS B UAECAIBHOM KOJIEOATEIHHOM
KOHTYpe. AHaJorus MeXAy MEXaHHWYEeCKMMU M 3JIEKTPOMAarHUTHBIMU KoneOanusimu. @opmyna Tomcona.
3aKOH COXpaHEHHUs YIHEPTUH B UICATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxawomux KojeOaHHUSX. BbIHyKIeHHBbIE MexaHW4yeckue konebaHus. Pe3onanc.
BreiHyXIeHHbBIE 2IEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii  TOk. CHHYCOMAANBHBIA IEPEMEHHBIH TOK. MOIIHOCTP MNEPEMEHHOIO  TOKA.
AMIUITMTY/IHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA M HAIIPSIKEHHUS.

Tpanchopmarop. [IponsBoacTBo, nepeaaya U MOTpeOICHUE ANEKTPUIECKOM SHEPTUU. DKOJIOTHIECKUE
PUCKH IIPU MPOU3BOJACTBE 3JIEKTpodHepruu. KynabTypa Hcnonb3oBaHMs 3JEKTPOIHEPIUU B MOBCEAHEBHOM
KHU3HU.

TexHuyeckne yCTpPONCTBA W IPAKTUUYECKOE IPUMEHEHME: JJIEKTPUYECKUH 3BOHOK, TI'€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUH 3JIEKTponepeaay.

Jemoncmpayuu

HccnenoBanue napamMeTpoB KojieOaTeIbHOU CUCTEMBI (TPYKUHHBIN HIIM MaTEMAaTHUYECKUN MAsSITHUK).

Ha6mronenue 3aTyxaronmx Kojie0aHu.

HccnenoBanue cBOWCTB BHIHYX/ICHHBIX KOJIeOaHUH.

HaGmronenne pe3onaHca.

CB0oOOIHBIC PJIEKTPOMArHUTHBIE KOJICOaHMS.

OcumsutorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHH) JUIS AJIEKTPOMArHUTHBIX
KOJIeOaHUH.

Pe3onanc mpu mocnenoBaTeNbHOM — COCOUHEHUHM  PE3UCTOpa, KATyHIKM HMHIYKTUBHOCTH H
KOHJIEHCaTopa.

Monens TMHUY 3JIEKTPOIIepeIayuu.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomuol

HccnenoBanue 3aBUCUMOCTH MEPUOJAa MajlbIX KOJIECOAHUH Ipy3a HA HUTH OT JJIUHBI HUTH U MaccChl
rpysa.

HccnenoBanue mnepeMeHHOro TOKa B IENU M3 MOCIEIOBATENIbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTYILIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60TIHbL

MexaHnuyeckue BOJHBI, yclioBUs pacripoctpanenus. [lepuon. CkopocTh pacnpoCTpaHEHUs U JIMHA
BOJTHBL. [lomiepeunbie u mpoaoapHbIe BOJMHBL. MHTepdepeHus u nudpakiiys MeXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS W3JIYYECHHs 3JEKTPOMArHUTHBIX BOJH. B3aumHas opueHTanus
BekTopoB E, B, V B anexrpomarautHOM BoOJiHE. CBOMCTBA S3JIEKTPOMArHUTHBIX BOJH: OTPaKCHHE,
npenoMIieHue, nosipuszanus, Judpakius, natepdepenius. CKOpOCTh MEKTPOMAarHUTHBIX BOJIH.

[Ixana >1eKTpoMarHuTHBIX BOJIH. [[pMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHLMITBI paAKOCBA3U U TeneBuAeHU. Pagnonokarus.

DJIEKTPOMArHUTHOE 3arpsA3HEHNE OKPYXKAIOIIEH CpeIbl.

TexHudyeckne yCTpPOWCTBA W  MPAKTUYECKOE TPUMEHEHHME: MY3bIKaJbHbIE  WHCTPYMEHTHI,

yAbTPa3BYKOBas JMArHOCTHKA B TEXHHKE M MEIWIMHE, pajnap, pPaguonpUEMHUK, TEJIEBH30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPaHEHHE TTOTICPEYHBIX U TIPOI0JIBHBIX BOJIH.

Konebmromeecs Te0 kKak HICTOYHUK 3BYKa.

HaGmronenue oTpaskeHus v MPEIOMIICHUS MEXaHUYECKUX BOJH.

Hab6mronenue natepdepeHiny u Audpakiuii MEXaHHIECKUX BOJTH.

3BYKOBOH pE30HaHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMITUTYION M 9aCTOTOM KOJICOaHHIA.
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HccnenoBanue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaK€HUE, MpEIOMIIEHHE, MOJsIpU3anus,
nudpakiys, HHTepPEpeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonuHeliHOe pacnpocTpaHeHUE CBETa B OMHOPOAHOM cpene. JIyd cera.
To4euHblii ICTOUHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbBI OTpaykeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI IPETOMIICHHS CBeTa. AOCOIIOTHBIN TTOKa3aTeNb npenomieHus. [lomHoe
BHYTpPEHHEE OTpaykeHue. [IpenenbHblil yroi oJIHOro BHYTPEHHETO OTPaXEHMUS.

Hucnepcus cBeta. CinoxHbIi coctaB 6eroro cera. LBer.

CoOuparomue u paccenBaronive JuH3bl. ToHKas inH3a. POKYCHOE PacCTOSIHME M ONTHYECKas Cuila
TOHKOW JMH3BL. [locTpoeHne n300pakeHUil B cOOMpaIOIMX U pacceuBarolMx JinH3ax. dopmyna TOHKOH
JINH3BI. YBeJIMUEeHHE, JaBaeMoe JIMH30I1.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBast onrtuka. MuTtepdepenuuss cera. KorepeHTHble HCTOYHUKH. YCIIOBUS HaOMIOEHUS
MaKCUMyMOB M MHMHHMYMOB B HUHTEP(PEPEHLUOHHOW KapTHHE OT JBYX CHH(a3HbIX KOT'€pEHTHBIX
UCTOYHUKOB.

Hudpakuus csera. [udpakumonHas peméTka. YclioBue HaOJIIOACHUS TJIABHBIX MaKCHMYMOB IIPH
[aJICHN MOHOXPOMATHYECKOr0 CBeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[onspuzanus ceera.

TexHuyeckue ycTpoHCTBa M MPAaKTUYECKOE NPUMEHEHHUE: OYKH, JIyna, (oroanmnapar, IpOeKIMOHHbII
amnmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, MOJIIPOU.

Llemoncmpayuu

[IpsimonuHeitHOe pacnipocTpaHeHHe, OTpaKeHHE U TpeJoMiieHue cBeTa. OnTHdeckue npruoopsl.

[lonmHOE BHYTpEeHHEE OTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKEHUM B JIMH3aX.

Mopaenu MEUKpOCKOIIA, TEIECKOIA.

Ha6monenue untepdepeHum cera.

HaGmonenne nudpaknuu cBera.

Ha6mronenue qucniepcuu cBeta.

[lonmyueHue ciekTpa ¢ HOMOLIbIO IPU3MBI.

[Tonmyuenue cekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

HaO:ronenue nonspusaiuu cBeTa.

Yuenuueckuu sxcnepumenm, nabopamoprvie pabomul

N3mepenue nokaszatesis MpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.

HabGmonenue aucrnepcuu cBera.

Pa3nes 6. OcHOBBI cieUAJIbLHON TEOPUH OTHOCUTEIbHOCTH
I'panunubl  TPUMEHUMOCTH  KJIACCHMYECKOM  MeXaHukd. [locTynarsl  cnenualbHOM  TEOpHUH
OTHOCHUTEJIBHOCTH: WHBAapHaHTHOCTb MOJIYJs CKOPOCTH CBE€Ta B BAaKyyMe, INPUHUUI OTHOCUTEIBHOCTHU
DWHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe IJICHHE BPEMEHHU U COKpAaIlleHUE AJIUHBI.
OHeprust U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ PHEPIUEN U UMITYICOM PEJIATUBUCTCKON YaCTUIbl. DHEPI U ITOKOSL.

Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOGOU ONMUKU
®otonsl. Dopmyna [Inanka cBs3u sHEprun (OTOHA C €r0 YAaCTOTOM. DHEPrusi U UMIYJbC (POTOHA.
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OtkpeiTe u wuccrnenoBanue (oroaddexra. Ombitet A. I'. CrometoBa. 3akonHbl (oTodddekTa.
VYpasuenue DitnmreitHa 1 Goroaddexra. «KpacHas rparuma» porodddexra.

Hasnenwne cBera. OnbiTe [1. H. Jlebenena.

XnMHUyecKoe JefCcTBUE CBETA.

TexHudyeckue YCTPOMCTBA M TPAKTHYECKOE MpHUMEHEHHe: (HoTodaeMeHT, (HOTOMATUHMK, COTHEUHAS
Oarapesi, CBETOIUO.

Jlemoncmpayuu
®oT03eKT Ha YCTAaHOBKE ¢ IMHKOBOU MIIACTHHOM.

HccnenoBanue 3akoHOB BHeHIHETO (oTodddexra.
CBeTOaHOI.

Conneunas Gatapes.
Tema 2. Cmpoenue amoma

Mogpenb atoma Tomcona. OnbiThl Pesepdopaa no paccesnuto o -yactuil. [lnanerapnas Mozaens aToMa.
Iocrynatsl Bopa. M3nydenue u nornomuieHre GOTOHOB MPH MEPEXOe aToMa C OJHOTO YPOBHS SHEPTHH Ha
npyroi. Bunsl ciektpoB. CiekTp ypOBHEW SHEPruu aToMa BOJIOPOa.

BounnoBsle cBoiicTBa yactul. Bonnel ae bpoiinsa. KopnyckysipHo-BOIHOBON Ayalu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3JTyYEHHE.

TexHuyeckue yCTpOICTBA M MpPaKTUUYECKOE NPUMEHEHHUE: CIEKTpajbHBbIA aHaln3 (CHEKTPOCKOI),
Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopenb onbiTa Pezepdopna.

Ornpezenenue JIUHBI BOJHBI Jla3epa.

Hab6mronenne nuHeHYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1a6opamoprvie pabomul

HaGmronenne nuHedvyaToro CrexkTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CIIOKHOCTb CTpOeHUs szipa. OTKpbITHE pauOaKTUBHOCTU. OMBITHI
Pesepdopna mo ompesneneHnio cocTtaBa paauoakTUBHOTO u3nmydeHus. CpoiicTBa anb(da-, O6era-, ramma-
u3nydeHus. BiausiHue paiioakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpbiTHE TIpoTOHA W HeWtpoHa. HykionHas mozens siapa I'eiizenOepra—lBanenko. 3apsa sapa.
MaccoBoe uncio sapa. U3otonsl.

Anbda-pacnan. ONEKTPOHHBIH U TMO3UTPOHHBIA  Oera-pacman. [‘amma-usnyudenue. 3akoH
paZinOaKTUBHOIO pacnaja.

OHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT Macchl sapa.
Snepusle peakuuu. JleneHue U CUHTES SIEP.

SAnepusiii peaktop. TepmosmepHsiid cuHTe3. [IpoOGiaeMbl W TEPCHEKTUBHI SAECPHOW IHEPTETHUKH.
DKOJIOTMYECKUE aCIEKThI AEPHON IHEPTETUKH.

OnemeHTapHble yacTULIbl. OTKpPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHSI ¥ PETMCTPALIMU 3JIEMEHTaPHBIX YaCTHULL.
@dyHnaMeHTalbHbIE B3auUMOJieiicTBUsA. EMMHCTBO pru3nueckoil KapTUHBI MUpA.

TexHudeckne ycTpoiCTBa M NPAKTUYECKOE IIPUMEHEHHE: JO3UMETp, KaMepa BuiibcoHa, saepHbId
peakTop, aToMHasi 6omoOa.

Jlemoncmpayuu

CY€TurK HOHU3UPYIOIINX YaCTHUII.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTOTpadusim).
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Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3UKH

Otansl pa3zBUTHs aCTpoHOMUHU. [IpuKiiaHOE 1 MUPOBO33PEHUYECKOE 3HAUYEHUE AaCTPOHOMUH.

Bup 3Bé3aH0T0 HeOa. Co3Be3ausi, spKue 3BE3/IbI, IIAHETHI, MX BUANMOE ABI)KCHUE.

Conneynas cucrema.

Connue. ConneuHast akTUBHOCTh. Mctounuk sHeprum ConHua W 3BE34. 3BE3IbI, UX OCHOBHBIE
XapakTepUCTUKU.  JluarpamMmma  «CHEKTpajdbHBIM  KJAacC  —  CBETHUMOCTb».  3BE3AbI  TJIABHOMU
IIOCJIEI0BATENIBHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTBY» JUISI 3BE3J TJIABHOM MOCIEIOBATEIBHOCTH.
Buyrtpennee crpoenue 3BE3n. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKIECHUU U 3BoounH CoyHLIA U
3BE3/1. DTanbl )KU3HU 3BE3.

Mueunsiit [Tyts — Hama I'anaktuka. [lonoxxenune n nemxenue ConHua B ['anaktuke. TUIbI raJakTHK.
Panuoranaktuky u kBazapbl. UEpHbIE ABIPHI B sIAPAX TAJIAKTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon XaO6ma. Pas6eranue ramaktuk. Teopust Bosbiioro
B3pbIBa. PenukTOBOE M3NydeHHE.

MacmrabHast cTpykTypa Beenennoii. MeTtaranaktuka.

Hepeménnnie mpobieMbl aCTPOHOMUMU.

Yuenuueckue nabarooenus

HaGmroneHnss HEBOOPYKEHHBIM TJ1a30M C HCIIOIH30BAHUEM KOMITBIOTEPHBIX TPWIOKCHUN ISt
orpeziesieHus] TOJOKeHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO /aTy: OCHOBHbIE co3Be3qusi CeBepHOro
NoJymapus v sipkue 3BE3/bI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeunoro [lytu.

O0o0marounee NOBTOpeHne

Poinb (¢pu3uku U aCTPOHOMUM B IKOHOMHYECKOM, TEXHOJIOTHUECKOM, COIIMAIbHOM 1 3THYECKO cepax
JeATeTLHOCTH YeJIOBEKa, POJb M MECTO (M3MKU M aCTPOHOMHHU B COBPEMEHHOW HAy4YHOW KapTHHE MU,
ponb (Qu3uveckoil TeopuuM B (HOPMHPOBAHUM MPEACTABICHUN O (PUINYECKON KapTUHE MHpA, MECTO
(u3nuecKol KapTUHBI MHpa B OOMIEM POy COBPEMEHHBIX E€CTCCTBEHHO-HAYUYHBIX MPEACTABICHUN O
MIpUPOJIE.

MesknpeamMeTHbIE CBS3U

N3yuenne kypca ¢uszuku 6a30Boro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢ y4€TOM CoepKaTeIbHBIX
MEXKITPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTHKU, OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle noHAmMuUs, CBSI3aHHBIE C W3YYEHHEM METOJI0OB HAy4yHOrO IIO3HAHM: SIBICHHUE,
Hay4yHbld (akT, THMoTe3a, ¢u3NUecKas BEJIWYMHA, 3aKOH, TEOpHs, HAOIIOACHUE, DSKCIICPUMEHT,
MOJIEJIMPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHWH, TPUTOHOMETpPHYECKHE (DYHKIMU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOSKIMH Ha OCH
KOOpAMHAT, CJOKEHHUE BEKTOPOB, MPOW3BOJAHBIC OSJIEMEHTAPHBIX (YHKIUH, NpPU3HAKK [0J00Us
TPEYTOJIBHUKOB, OTIPE/ICIICHIE IJIOMIAIN TUIOCKUX PUTYp U 00BhEMa TeT.

buonozus: anextpuueckue sIBICHUS B )KUBOU NMPUPOJE, KojieOaTelbHbIE IBUKEHUS B )KUBOM IPUPOJIE,
ONTHYECKUE SIBJICHUA B )KUBOW MPUPOJE, IEUCTBUE paIiallui HA KUBBIE OPraHU3MBbI.

Xumusa: CTpoeHHE aTOMOB M MOJEKYJ, KpUCTAJUIMUECKas CTPYKTypa TBEPABIX Tell, MEXaHU3MbI
00pa3oBaHUs KPUCTAJUIMYECKOM perIETKH, CIEKTPAIbHBIN aHaH3.

l'eocpaghus: MarHUTHBIE TIOTIOCA 3€MJITH, 3aJI€KM MATHUTHBIX Py, POTOChEMKA 3€MHOM MOBEPXHOCTH,
MpeJICKa3aHue 3eMJIETPSICEHHI.

Texnonozcusi: NVMHUM  BJEKTPOINlEpeNay, TEHEpaTop MEPEMEHHOTO TOKa, 3JIEKTPOJBHUIATEb,
WHAYKIIMOHHAs Tedb, pajiap, paAuoONpUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neup, MpoeKIMOHHBIN
anmnapar, BOJIOKOHHasl ONTHKA, COJTHEYHas 0aTapes.
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INNIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA NPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHoro mpenmera «@Pu3MKa» Ha ypOBHE cpenHero oomero obOpa3oBaHus (0a30BbIH
YPOBEHB) JIOJKHO OOECHEUUTh JOCTHKEHHUE CIENYIOIIMX JIMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX
00pa30BaTENIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3yNbTaThl OCBOECHUS yueOHOro npeamera «Pu3nka» T0JKHBI OTpaXkaTh TOTOBHOCTb U
CHOCOOHOCTh 00y4aromuXcs PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEH MO3MIMEH JIHMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OpHEHTALU{, [O3UTUBHBIX BHYTPEHHUX YOEXKACHHH, COOTBETCTBYIOLIMX
TPAJULIMOHHBIM IIEHHOCTSAM pPOCCHHMCKOrO OOILECTBa, pACIIMPEHHE IKU3HEHHOIO OIbITa M  OIbITa
JEATENBHOCTH B IPOLIECCE PEaJU3alMy OCHOBHBIX HANpPABICHUM BOCIMTATEIbHOW NEATEIBHOCTH, B TOM
YHClIe B YaCTU:

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTD TPAKAAHCKON MO3UIMU 00YUYaIOMIET0oCcs KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA
POCCHUICKOT0 00111eCTBA;

NPUHATHE TPAJUIIMOHHBIX O0IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECax IpakIaHCKOro OOIIeCTBa, y4acTBOBATH B
caMOYIIpaBJICHUH B 00pa30BaTEIbHOM OpraHu3alumy;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAJIBHBIMH HWHCTHTYTaMH B COOTBETCTBHU C MX (QYHKIUSAMH U
Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM IeSTENBHOCTH;

2) NATPUOTHYECKOTO BOCIIUTAHUS

c(OpMHUPOBAHHOCTH POCCUMCKON I'paXKAaHCKON MIEHTUYHOCTH, TATPUOTHU3MA;

[ICHHOCTHOE OTHOILEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTIDKEHUSIM POCCHUMCKMX YYEHBIX B
obnacT (pU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHHMBAaTh CHUTYallMI0O U TPUHUMATh OCO3HAHHBIE pEIIEHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEGHHOCTH, B TOM YHCJIE B AESITEIHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3¢TeTN4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOLIEHWE K MHpY, BKIIOYas OSCTETUKY HAY4YHOTO TBOPYECTBA, HPUCYLIETO
¢u3nyeckoi Hayke;

5) Tpy/10BOr0 BOCIIMTAHUSI:

UHTEpEeC K Pa3IUuHbIM cdepaM Npo(hecCHOHAIBHONW AEATEIIbHOCTH, B TOM YHCJIE CBS3aHHBIM C
(u3MKOM M TEXHUKOH, YMEHHE COBeplLIaThb OCO3HAaHHBIM BbIOOp Oyaymied mpodeccuu M peann3oBbIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUH
BCEH KU3HH;

6) IKOIOrMYeCKOro BOCIIUTAHMS:

c(OPMHPOBAHHOCTH 3KOJOTMYECKOW KYJIBTYpPbI, OCO3HAHHE TI00aTBHOIO XapaKTepa 3KOJOTHYECKUX
npoOieM;

IUIAaHUPOBAaHME M OCYIIECTBICHUE JCHCTBUII B OKpYyXKalolledl cpeie Ha OCHOBE 3HAaHUA Lejiel
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA;
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pacuIMpeHUe OMbITa IESATEIBHOCTH IKOJOIMYECKOM HAMPABICHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUIA
no usuke;

7) IEeHHOCTH HAYYHOT0 MO3HAHMS:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO —pa3BUTHS
¢u3nvecKkoil HayKHu;

OCO3HAHUE [IEHHOCTH HAy4YHOW JICATENbHOCTH, TOTOBHOCTh B TIpOIECCe U3Y4YCHUS (PHU3HUKU
OCYIIECTBIISATH IPOCKTHYIO U HCCIIEAOBATENBCKYIO ACATEIFHOCTh HHIUBHYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YyHUBEPCAJIbHBIE YUeOHbIe JeiicCTBUS
ba3oBblie Jiornyeckue 1eficTBUA:

CaMOCTOSITEIBHO (DOPMYIUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENENATh UEIH AESITeIbHOCTH, 33/1aBaTh MapaMEeTPhl U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH Y TPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pazpabarbiBaTh IUIaH pelIeHHs NpoOJeMbl ¢ y4€TOM aHalu3a MMEIOIIUXCS MaTepUabHBIX |
HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIILHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB LEJSIM, OIEHHUBATH
PUCKH MOCTIEACTBUM AEATEIBHOCTH;

KOOPJAMHHUPOBATH U BBIMONHITH PaOOTy B YCIOBHUSX PeaqbHOTO, BUPTYAIBHOTO M KOMOMHUPOBAHHOTO
B3aUMOJCHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX IPOOIIEM.

ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BJIa/I€Th HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHSIMHU U METO/IaMU (PU3HUECKOI HAYKU;

BJIQ/IETh HaBBIKAMU Y4eOHO-MCCIIEIOBATENbCKOW U TMPOEKTHON AESITeNbHOCTH B 00nacTu (pu3mKw,
CIIOCOOHOCTBI0O M TOTOBHOCTBHIO K CAaMOCTOSITEIbHOMY TOMCKY METOIOB pEIICHUs 3a1ad (PU3UIeCKOro
COJZIEpKaHUs, IPUMEHEHHUIO PAa3JIMYHbIX METO/I0B ITI03HAHUS;

BIAJETh BUJAMHU JIEATEIbHOCTH IO TOJYYEHUIO HOBOIO 3HAHUA, €ro HMHTEpIpEeTaluu,
MPeoOPa30BAHMIO U MIPUMEHEHHIO B PA3IMYHBIX YUCOHBIX CUTYaIlHsSX, B TOM YHCJIC MPU CO3TAHUH YICOHBIX
MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIISITh MIPUYMHHO-CIICJICTBEHHBIE CBSA3M M aKTyaJM3UPOBaTh 3ajady, BbIIBUTaTh TUIOTE3Y €&
pelieHusi, HaxOJWUTh apryMEHTHI IS JIO0Ka3aTeIhCTBA CBOMX YTBEPXKIACHWMW, 3aJaBaTh MapameTpbl M
KPUTEPUU PEILICHHUS;

aQHAJU3UPOBATh TOJIYYCHHBIE B XOJE PEIICHHS 3aJayd pe3yJbTaThl, KPUTHUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a1a4U B 00pa30BaTEIbHON A€ATEILHOCTH, B TOM YHCIIE TIPH
W3Y4YEeHUHU (U3HKHY;

NaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLCHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUUYECKYIO 001aCTh KU3HEACATSILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTMHAIBHBIE TOJIXO/bI U PELICHHUS;

CTaBUTH MPOOJIEMBI U 337]a4H1, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Patora ¢ undopmanmeii:

BJIQ/IETh HaBBIKAMHU TMOJNy4YeHUS HHPOpMAIMK (PUINYECKOTO COJEP>KaHUS W3 HCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTEILHO OCYIIECTBIISATh IMOUCK, aHATN3, CUCTEMATH3AIMI0 U UHTEPIpETalnio HHOopMamu
Pa3IUYHBIX BUJOB U (DOPM IMpeICTaBICHUS;

OIICHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;
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UCIIONIb30BaTh CPEACTBA HWH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B PEHICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPraHH3aIlMOHHBIX 3aJla4 ¢ COOJIOJACHUEM TPEOOBaHH IPTOHOMUKH,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pPECypCOCOCpekKECHHs, TMPABOBBIX W JTUYCCKUX HOPM, HOPM
nH(OpPMAITMOHHOW 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOTO COJEp)KaHUS B PA3NUYHBIX QopMmaTax C y4E€TOM Ha3HAUYCHUS
nH(OPMAIINHY U TICJIEBOM ayAUTOPHH, BEIOHpast ONTUMAIBHYIO (DOPMY TIPEICTABICHUS U BU3YaTH3AIIHH.

KoMMyHuKaTHBHBIC yHUBEpcaIbHbIE y4eOHbIE ICHCTBHUSA:

OCYILECTBIIATh OOLIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU AEATEIbHOCTH;

pacro3HaBaTh MPEINOChUTKA KOH(DIUKTHBIX CUTYAIlMA U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOK TOUYKY 3PEHHUs C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

IOHUMATb U MCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBUAYaJIbHON pabOThI;

BBIOMPATh TEMATUKY U METOIBI COBMECTHBIX ACHCTBUI C yU4€TOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Ka)KJOTO WICHA KOJUIEKTHBA;

IIPUHAMATh 1I€JI1 COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATh NEHUCTBUA IO €€
JOCTHKEHUIO: COCTABIIATh TUIAH JIEHCTBHM, paclpeaessiTh PO ¢ YIETOM MHEHUH YY9aCTHHKOB, OOCYXKIATh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBAaTh KayeCTBO CBOEr0 BKJIaJa M KaXJOT0 YYacTHMKa KOMaHAbl B OOLIMH pe3yibTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

IpeJyiaraTb HOBBIE ITPOEKTHI, OLICHUBATH UJEH C IO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HA4MMOCTH;

OCYIIECTBIIATh ITO3UTHBHOE CTPAaTETMYECKOE IIOBEACHUE B pPa3JIMYHBIX CUTYyalUsX, MPOSABIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIMATHBHBIM.

PeryasituBHbIe YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS
Camoopranmu3anus:
CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENIbHYIO JEATENBHOCTh B 001acTU (U3UKH U aCTPOHOMHUH,
BBISIBJISITH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTAaBJIATh IIJIaH PELIEHUS] PacuETHBIX W KauE€CTBEHHBIX 3a/ay, IUIaH BBIIOJIHEHUS
MPaKTUUECKON pabOTHI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEATOYTEHU;
J1aBaTh OLIEHKY HOBBIM CUTYalIHsIM;
pacHMpsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOUYTEHUI;
JieJaTh OCO3HAHHBINA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh Ha c€0s1 OTBETCTBEHHOCTh 3a PEIIICHHCE;
OILICHUBATh IPUOOPETEHHBIN OTIBIT;
c1ocoOCTBOBATH (POPMUPOBAHUIO U MTPOSBIICHUIO SPYAULIUN B 00J1aCTH (PU3UKU, IOCTOSIHHO MOBBIIIATh
CBOM 00pa3oBaTENIbHBIN U KYJIBTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:
J1aBaTh OLIEHKY HOBBIM CUTYyalUsiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTD, OLIEHUBATH COOTBETCTBHE
PE3YNbTATOB LIEIISAM;
BJIQJICTh HABBIKAMHU TI03HABATEIIbLHOM pe(dIeKCHy KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUN H
MBICJIUTENIBHBIX POLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
UCTIONB30BaTh MPUEMBI pedIICKCUU NI OLIEHKU CUTYaIlMH, BBIOOpA BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS TI0 UX CHIKCHHIO;
IPUHUMATh MOTHBBI U apI'yMEHTHI APYTHUX MIPU aHAIU3€ PE3YJIbTATOB JAEATEIbHOCTH;
NpUHUMATB ce0s, TOHUMast CBOM HEJOCTATKU M JJOCTOUHCTBA;
MPUHUMATh MOTHBBI M apTyMEHTHI APYTHX MPU aHAIU3E PE3YJIbTaTOB JAEATEILHOCTH;
npHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.
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B mpouecce nocTukeHus: JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS MPOrpaMMbl MO (HU3UKE ISl YPOBHS
cpenHero oOmero oOpa3oBaHUS y OOYYalOIIUMXCA COBEPLICHCTBYETCS AMOLMOHAIBHBIA HMHTEIUIEKT,
npeanoararmui chOpMUPOBAHHOCTS:

CaMOCO3HaHHUs, BKJIFOYAIOLIET0 CIIOCOOHOCTh IMOHMMAaTh CBOE AMOLMOHAIBHOE COCTOSHUE, BHUICTb
HaNpaBJICHUs Pa3BUTHsI COOCTBEHHOW AMOIIMOHAILHON Cepbl, ObITh YBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAHNs, BKIKOYAIOIIEr0 CAaMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTb 3a CBOE
HIOBEJICHHUE, CIIOCOOHOCTh alallTUPOBATHCS K 3MOLMOHAIBHBIM M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHMBALMM, BKJIFOYAKOLIEH CTPEMIJICHHE K JOCTH)KCHHMIO LEIU U YCHEXY, ONTHMH3M,
VMHUIMATUBHOCTb, YMEHHUE JIEHCTBOBATh UCXOs U3 CBOMX BO3MOXKHOCTEM;

IMITATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €TI0
MIPU OCYLIECTBICHUN OOLIEHHSI, CIIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTH BBICTPAaWBATh OTHOIIEHUS C IPYTUMHU JIIOJbMH,
3a00TUTHCSI, TPOSIBIISITH MHTEPEC U pa3periaTh KOHQIHUKTEHI.

HNPEIMETHBIE PE3YJIBTATHI

K xonimy oOyuenust B 10 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaThb
c(OPMHUPOBAHHOCTh y O0yUarOIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojb U MeCTO (PU3UKU B (OPMHUPOBAHUU COBPEMEHHOH HaydHOM
KapTHHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOH JAEATEIBHOCTH JIIOJCH;

YUUTBIBATh TIpPaHMIBl HPUMEHEHHMsS M3Y4YCHHBIX (U3MUECKUX MoOAeNeil: MarepuaibHas TOYKa,
MHepLHUallbHasl cucTeMa OTcuéTa, aOCONMIOTHO TBEPAOE TEJO, HICAIBHBIA Ta3, MOJEIU CTPOCHHUS Ta30B,
AKHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN 3JIEKTPUUYECKHUN 3apsi/l IPU PELICHUU (PU3UUECKUX 3a]a4;

pacro3HaBaTh (U3MYECKHE SBJIECHUS (IPOLECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIPHO-KHHETHYECKOM TEOPUU CTPOCHMsI BEIIECTBA M DJJEKTPOJAMHAMMKHA: pPAaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE IaJeHHE TeJ, JBI)KEHUE II0 OKpPY)KHOCTH,
uHepLus, B3aumojieiicteue tei, 1ud¢y3us, OpoOyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX Te,
M3MEeHEeHHEe 00bEMaA TeJl MpU HarpeBaHUM (OXJIaKJEHUH), TEIJIOBOE paBHOBECHE, UCIIApEHHE, KOHACHC AL,
IUIABJICHUE, KPUCTAJNIM3alUs, KHUIIEHHE, BIAXXHOCTh BO3/yXa, IOBBIIICHUE JaBICHHWsS TIa3a IIPH €ro
HarpeBaHWM B 3aKpPBITOM COCYyJE€, CBA3b MEXIy IapaMeTpaMH COCTOSHHS rasza B M30Ipoleccax,
3JIEKTPU3ALMS TEJI, B3aUMOJICUCTBUE 3aPsI0B;

OINKCHIBATh MEXaHUYECKOE JBIKEHHE, HCIOJIb3yd (HU3MUECKUEe BEIMYMHBI: KOOpAMHATA, IIYTh,
IIepEMENICHUE, CKOpPOCTb, YCKOPEHHE, Macca Teja, Cujla, HUMIIYJIbC Tela, KUHETHYeCKas JSHEprus,
MOTEHIMAJIbHASL SHEPrHs, MeXaHW4eckas padoTa, MEXaHWYECKas MOIIHOCTb; NPH ONMCAHUU INPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCHOJIBb3YEeMBIX BEIUYMH, HMX OOO3HAYEHHS M EJUHMLBI, HAXOAUTh
(hopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3NUECKYIO BETMUHMHY C IPYTUMH BEJIMYHMHAMY,

ONUCHIBaTh M3Y4YECHHBIE TEIUIOBBIE CBOMCTBAa TeNl M TEIUIOBBIC SIBICHUS, WUCHOIb3YyS (U3NUECKHE
BEJIMYMHBL: [ABJICHUE Tra3a, TEMIIEpaTypa, CPEAHssl KUHETHUYECKas HHEPrUsl XaOTUYECKOIO JIBUKEHHS
MOJIEKYJ, CpPEIHEKBaApaTUYHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHHsS SHeprusi, paboTa
ra3a, K03(p(UIUEHT IOJIE3HOTO AEUCTBHUS TEIUIOBOTO JBUrATElsl; MPH OMNUCAHUM IMPABUIBHO TPAKTOBATh
(Gu3NYecKUii CMBICII HCIIONB3YEMBIX BEJIUYMH, WX OOO3HAYCHHMS U EAMHHUIBI, HAXOAUTH (OPMYIIBL,
CBSI3bIBAIOILME JAHHYIO (PU3UYECKYIO BEJIMUYHUHY C APYTMMHU BEIUYHHAM;

OIMCHIBATh W3YYEHHBIE JJIEKTPHUUECKUE CBOMCTBA BELIECTBA M DJICKTPUYECKHE SBICHHS (TIPOLIECCHI),
UCTIONB3Ysl (PU3MUECKUE BEIMYUHBI: AJICKTPUYECKUN 3apsii, dJIEKTPUYECKOE I0Jie, HANpsHKEHHOCTH IO,
NOTEHIMAJ, PAa3HOCTb MOTEHIMAJIOB; MPU OINUCAHUM TPABWIBHO TPAaKTOBaThb (U3MYECKHH CMBICI
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WCIIOJB3yEeMBIX BEIMYMH, WX O0O3HAUCHWsI W €IMHUIIB; YKa3blBaTh (POPMYIIBI, CBSI3BIBAIOIINE ITAHHYIO
(U3NYECKYIO BEIIMYMHY C APYTUMH BEJTHUYNHAMM,

aHAM3UPOBATh (PU3UUECKUE MPOIECCHl U SBICHHS, UCIONB3YSd (PU3MUECKUE 3aKOHBI U MPUHIUIGL:
3akoH BcemupHoro Tsarotenus, |, 11 u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW IHEPTHUH,
3aKOH COXpPaHEHUS UMITYJIbCA, MPUHIUN CYNIEPIO3UIIMU CUJI, TIPUHIIUI PABHOMPABUS HHEPIIUAIBHBIX CUCTEM
0TC4€Ta, MOJICKYISIPHO-KHHETHUECKYI0 TEOPUIO0 CTPOSHHs BEIIECTBA, ra30BBIE 3aKOHBI, CBA3b CpEIHEH
KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUKCHUS MOJICKYNl C a0COJIOTHON TeMIlepaTypod, MEepBbI 3aKOH
TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS DJIEKTPHUUECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pa3nuyaTh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKCHUE W YCIOBHUS (TpaHUIIBI, OOJACTH)
PUMEHUMOCTH;

OOBSCHSITH OCHOBHBIC MTPHUHIIUIIBI ACHCTBHSI MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3indarh
YCIIOBHS UX O€30ITaCHOTO MCIIOJIE30BaHMsI B TIOBCETHEBHOM KU3HM,

BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIIET0BAaHUIO (PU3UUECKUX SIBICHUH U MPOLIECCOB C UCIIOIB30BAaHUEM
OpSMBIX W KOCBEHHBIX H3MEpPEHUH, MpH 3TOM (HOpMyIUpoBaTh MpolieMy/3aiady W TUIOTe3y y4eOHOro
IKCMEPUMEHTa, COOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO OO0OpYIOBaHMS, TPOBOIAWTH OIBIT U
(hopMynHupoOBaTh BHIBOIBI,

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE HM3MEpPEeHHS (U3NYECKUX BEIMYHH, NPH STOM BHIOMPATh
ONITUMAITLHBIN CIIOCO0 M3MEPEHHS U MCIIOJIb30BATh U3BECTHBIC METOIbI OIICHKU TIOTPEITHOCTEH N3MEPEHUIA,

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (DU3NYECKUMHU BEIMYMHAMU C HWCHOJIB30BAHUEM MPSIMBIX
M3MEPEeHUH, MPHU 3TOM KOHCTPYHPOBATh yCTAaHOBKY, (DMKCHPOBATH PE3YJIbTATHI TMOTYYCHHOW 3aBUCHMOCTH
(U3NYECKUX BEIUYMH B BHJIE TaOJHUI] ¥ TPpaUKOB, JCNIaTh BEIBOJIBI TI0 PE3YJIbTaTaM HUCCIICIOBaHUS;

coOmoaTh npaBuia O€30MacHOro TpyJda HpU IPOBEIEHUH MCCIECIOBAaHUNH B paMKax y4eOHOIo
IKCIEPUMEHTa,  Y4eOHO-HCCICNOBATEILCKOW M MPOSKTHOW  JICATENBHOCTH C  HCIOJb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 00OPYIOBAHHUS,

pemaTh pacy€THbIEC 3a7auy C SIBHO 33/IaHHON (PH3MUECKON MOJIEINBIO, HCTIONB3Ys (PU3HUYecKue 3aKOHBI
Y MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 3a/la4M BBIOUPATh (PU3HUYECKYIO MOJIEIb, BBIICTATh (DU3UICCKHE
BEJIMUMHBI ¥ (OPMYIIBI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTh PACUYETHl U OICHUBATh PEaTbHOCTH
MOJTYYEHHOTO 3HAYCHHS (PU3MUYECKON BEIIMYNHBL;

pelaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATH JIOTHYECKU HEITPOTHBOPECUMBYIO IIETIOUKY PACCYKIICHHUH
C ONOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCTIONIB30BaTh TPHU PEIICHUH Y4YeOHBIX 3a/a4 COBPEMEHHBIC HH()OPMAIMOHHBIC TEXHOJIOTUHU IS
MONCKA, CTPYKTYPUPOBAHMSI, HWHTEPIpPETAlMd M TMPEACTaBICHHUs Y4eOHOW W HAyYHO-TIOMYJISIPHOMN
UHQOpPMALIMU, TIOJYYEHHOH U3 pa3IMYHBIX MCTOYHHMKOB, KPUTHYECKH AaHAJM3UPOBATH IMOTy4aeMyIO
nH(popManuo;

OPUBOJIUTH TMPHUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX YYEHBIX-(PU3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETHUECKUE 3HAHHMA MO (U3MKE B MOBCEIHEBHOW JKU3HU Il OOCCIICUCHHS
0€30I1aCHOCTH MPH 00paIIeHUH C MPUOOPaMU M TEXHUYECKUMH YCTPOUCTBAMH, 1L COXPAHEHUS 3J0POBbS U
COOJTFO/ICHHSI HOPM KOJIOTMYECKOTO TTOBEJICHHS B OKpYIKAIOIIeH cpeae;

paboTaTh B IpyIIe C BHIIOJIHEHUEM pPa3IHYHBIX COIHAIBHBIX POJICH, IIIAaHUPOBATh PabOTy TPYIIIEI,
palMoHaNBFHO PACHpPEesiTh OOS3aHHOCTH M IUIAHUPOBATh JESATENFHOCTh B HECTAaHIAPTHBIX CUTYAIHSX,
aJICKBaTHO OIICHUBATH BKJIA]] KQXKJJOTO U3 YYaCTHUKOB I'PYIIIEI B PEIICHHE PacCMaTPpUBAEMON TIPOOIEMBI.

K konmy oOyuenus B 11 kJacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI OTpayKaTh
c(OPMHUPOBAHHOCTh y O0YUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh HA MPUMEpPaxX pojb U MeCTO (M3MKH B (HOPMHUPOBAHHU COBPEMEHHOH HAy4HOM
KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJOTUH, B MPAKTUUECKON NEATEITHHOCTH TIOJEH,
IIEJIOCTHOCTh ¥ €JMHCTBO (PU3MUECKOM KapTUHBI MHPA;
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YUUTHIBATh TPAHUIBI TPUMEHEHHUS H3YyYCHHBIX (PU3UYCCKUX MOJICNICH: TOYCUHBIH DIICKTPUICCKUI
3apsn, Ty4 CBETa, TOUCUHBIH MCTOUYHUK CBETA, AEpPHAs MOJENb aTOMa, HYKJIOHHAs MOJIETh aTOMHOTO sJipa
IpU peuieHny GU3NIECKUX 3a/1a4;

pacno3HaBaTh (u3uUeckue sBICHUS (IIPOLECCh) M OOBACHATH HMX HAa OCHOBE 3aKOHOB
INEKTPOAMHAMUKH M KBAHTOBON (DM3HKH: AJIEKTpUUECKasi MTPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JCHCTBHSI TOKa, B3aUMOJICHCTBHE MAarHUTOB, OJJICKTPOMATHUTHAs WHAYKIUS, JCHCTBHE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM U ABIKYIIUNCS 3apsif], SJeKTPOMAarHUTHBIC KOJICOaHUsI U BOJHBIL,
MPSIMOJIMHEIHOE pPACIpPOCTPAHEHUE CBETa, OTPaKEHUE, MPEeIOMIICHHe, HWHTepepeHIns, AUPpaKius U
TOJISIpU3allis CBeTa, JUCTepcus cBeTa, porornextpudeckuii 3hdext (poTorddexT), CBETOBOE NaBIICHHE,
BO3HUKHOBEHUE JIMHEHYATOTO CIIEKTPa aTOMa BOAOPO/Ia, €CTECTBEHHAS! U HCKYCCTBEHHAS PaIluOAKTUBHOCTE;

OMKCHIBATH W3YYCHHBIC CBOMCTBA  BelIecTBa  (DJEKTPUUECKHE, MArHUTHBIE, ONTHUYECKUE,
INEKTPUUICCKYIO TTPOBOAMMOCTD PA3IUYHBIX CPEJl) W JICKTPOMArHUTHBIC SBICHUS (IIPOIECCHI), HCITOJIB3Ys
(u3nuecKkre BENWYUHBI: IJIEKTPUUECKUI 3apsii, CHlia TOKa, DJIEKTPUYECKOE HAMpPSDKEHUE, DIIEKTPUUYECKOe
COIIPOTHBIIEHUE, PA3HOCTh IMOTEHIIHAJIOB, SJEKTPOJBIKYINAs CHia, paboTa TOKA, MHIYKIHUS MAarHUTHOTO
nosnisg, cuina Ammepa, cuna JlopeHla, WHAYKTUBHOCTh KaTYIIKH, SHEPTUS AJIEKTPUYECKOTO M MAarHUTHOTO
moJiel, MepuoJ W YacTora KojebaHuWid B KojeOaTeIhbHOM KOHTYpE, 3apsii W Cuja TOKa B TpoIecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KOJIeOaHUH, (POKYCHOE PACCTOSHHE W ONTHYECKas CWia JIUH3BI, MPU
ONMMCAaHUU TMPABUIBHO TPAKTOBaTh (DU3MUECKHH CMBICT HCIIOJIB3YEMBIX BEIUYHMH, HX OO0O3HAUYEHHUS H
€MHHMIIBI, YKa3bIBATh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BETUYHUHY C IPYTHMH BETUYHMHAMU;

ONHMCHIBATh HM3yYEHHBIC KBAHTOBBIC SIBJICHHS M IIPOIECCHI, HCIONB3YS (U3NUYSCKHE BEITMYNHBI:
CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPTUS U HUMITYJIbC (OTOHA, MEPUOJT
MoJiypacraja, YHeprusi CBsI3W aTOMHBIX s/Iep, MPHU OMHCAHUW TMPABUIBLHO TPAKTOBAaTh (PU3UUYECKUN CMBICIT
UCIIOJIb3YEMbIX BEIUYMH, MX O0O3HAUYEHHs M EJUHUIIbI, YKa3bIBaTh (DPOPMYJIbI, CBSI3BIBAIOIIUE TaHHYIO
(hU3HUYECKYIO BETHUUHY C APYTUMHU BEIHUYUHAMU, BBIYUCIIATH 3HaAUYCHUE (PU3NIECKOM BEITHUNHBI,

AHATM3UPOBATh (YM3MUECKHUE TMPOIECCH M SBICHUS, WCTOIB3Ys (QU3MUYSCKUE 3aKOHBI W MPUHITHUIIHL
3akoH OMma, 3aKOHBI MOCIEOBATEILHOTO M MapajuIeIbHOTO COEIMHEHHUs MPOBOJHUKOB, 3aKOH JKoymsa—
Jlenma, 3aKOH SJEKTPOMAarHUTHOM WHAYKIMU, 3aKOH MPSIMOJUHEHHOTO pPaclpOCTPaHEHHS CBETAa, 3aKOHBI
OTPaKEHHSI CBETA, 3aKOHBI TIPEIOMIICHHS CBETa, ypaBHeHWe OifHmTelHa a1 ¢Gorodddexra, 3aKkoH
COXpAaHEHMs IHEPruH, 3aKOH COXPAHEHMS UMITYJbCa, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHMSI MAacCOBOTO 4YHCIA, MOCTYIaThl bopa, 3aKOH paO0aKTUBHOTO pacmaja, IpU 3TOM pa3iuvarh
CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro MaTEMaTHYECKOE BBIPAKEHHE W YCIOBHUS (TpaHHUIbI, 00JACTH)
MIPUMEHUMOCTH;

OTIPE/ICIIATh HAMPABJICHUE BEKTOPA WHIYKIIMH MAarHUTHOTO TOJISI TIPOBOJTHUKA C TOKOM, CHIIBI AMIIepa
u cuibl JlopeHia;

CTPOUTH U OMHCHIBATH N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€PKajioM, TOHKON JIMH30M;

BBITIOJTHSTH SKCIICPUMEHTHI TI0 HCCIICOBAHUIO (PU3NYCCKUX SBICHHUIA U MPOIIECCOB C UCTIOIH30BAHUEM
OpSIMBIX U KOCBEHHBIX HM3MEPEHUM: MpU 3TOM (HopMynHpoBaTh MpoldiieMy/3ajady U TUIIOTE3y y4eOHOro
JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO O0OpYJOBaHMS, TMPOBOJUTH OMNBIT U
(hopmynupoBaTh BBIBOJIBI;

OCYIIECTBIISITh MpSMble U KOCBEHHBbIE HU3MEpPEHUs (PU3NYECKHX BEIMYUH, MPH STOM BBIOHUPAThH
ONTUMAJIBHBIN CTIOCOO U3MEPEHUS U UCTIOIH30BATh U3BECTHBIE METOIBI OIICHKH MOTPEITHOCTEH N3MEPECHHIA,

UCCJIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUMN: MPU ITOM
KOHCTPYHPOBaTh YCTAaHOBKY, (DMKCHUPOBATH PE3YNIbTaThl MOMYUYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEITUYHMH B
BUJIC Ta0IHI U TPpadUKOB, JIeTIaTh BBIBOABI IO Pe3yIbTaTaM HCCIIC0BAHNUS;

coOmonark mpaBwia 0€30MacHOr0 TpyJa IMPH IMPOBEACHUH HCCIAEAOBAaHWUN B paMKax ydyeOHOTO
JKCIIEPUMEHTa,  Y4eOHO-UCCIEeOBATEIbCKOW W TPOEKTHOM  NeATeTbHOCTH C  HCHOJIh30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYIOBAHHUS;
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pemath pacyéTHbIE 3a7a4u C SBHO 3a/J1aHHOM (PU3MUECKON MOJIENbI0, UCIIOB3YS (PU3NYECKUE 3aKOHbI
U MIPUHLUIBI, HA OCHOBE aHaJM3a YCJIOBH 3aJaui BbIOMpPATh (PU3MUECKYIO MOJEINb, BBIACIATh (pu3nueckue
BEJIMYMHBI ¥ (OPMYIBI, HEOOXOMUMBIE Al €€ pelIeHHs, TPOBOJUTH pacuéThl U OICHWBATh PEATbHOCTH
HOJY4E€HHOI0 3Ha4eHUs1 (PU3NYECKOHN BEJITUUUHBI;

pelaTh Ka4eCTBEHHbIE 3aaUl: BBICTPAUBATh JOTMUYECKH HENTPOTUBOPEUMBYIO LIENIOUKY PaCcCyXIACHUN
C OIOPOH HA W3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;

UCTOJIb30BaTh MpPU PpEIIEHUH Y4YeOHBIX 3a/Jad COBPEMEHHblE HH()OPMAIMOHHBIE TEXHOJIOTUU IJIs
MOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIpPETallMd W TPEACTaBICHUS Y4eOHOH M HAay4YHO-TIOMYJISPHOU
nH(pOpMalUY, TMOJIYyYEHHOM U3 pa3IWYHbIX HMCTOYHHUKOB, KPUTUYECKH aHAJU3UPOBATH IOIY4aeMYIO
uH(pOpMaIuIo;

OOBSICHATH MPUHIUIBI ACHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh yCIOBUS
rx 0€30IacHOr0 UCIIOJIb30BAHUS B TOBCEHEBHOM JKU3HH;

NPUBOJIUTh NPUMEPHI BKJIA/Ja POCCUHCKUX M 3apYOEKHBIX YUYEHBIX-(DM3UKOB B pa3BUTHE HAYKH, B
00BsICHEHUE MPOLIECCOB OKPYKAIOLLET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHUECKUE 3HaHMA MO (U3MKEe B IOBCEJHEBHOM JKU3HU I oOOecreueHus
0€30I1aCHOCTH NP OOpaIIeHUH C TPUOOPAMU U TEXHUUYECKUMH YCTPOMCTBAMHU, /ISl COXPAaHEHHS 3/10POBbs U
cOOJII0ACHHSI HOPM 3KOJIOIMUECKOI0 MOBEJIEHUS B OKPYKAIOIIEH cpeie;

paboTaTh B rpymie ¢ BHIIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, MIaHUPOBaTh PabOTy IPYMIIbI,
palMoOHAIBHO PACHpPEesiTh 00SI3aHHOCTH M IUIAHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX CHUTYaLUsX,

AZICKBATHO OHOCHHUBATHL BKJIAA KaXAOTO M3 YYACTHUKOB TIPYIIIIBI B PCHICHUC paCCManHBaeMOﬁ
npOoOJIEMBI.
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TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB H TeM nupoBbIe
Ne ni/m P KonTpoasnbie  IIpakTnueckue (1upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Paznen 1. PU3UKA U METO/JAbI HAYUYHOI'O ITO3HAHUS
bu6nuorexa [IOK
1.1 ®u3nKa U METOJIbl HAYYHOTO TO3HAHHUS 2 httos:/m.edsoo.ru/7fA1bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Auaniia ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM 9 1 bubnuoreka [IOK
' TEOpHU https://m.eds00.ru/7f41bf72
bu6nmoreka [IOK
32 OCHOBBI TEPMOAMHAMHIH 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbI€ COCTOSTHHSI BEILIECTBA. 5 bu6nmoreka [IOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazueny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmuorexa [IOK

4.1 DIeKTpoCTaTHIA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHbIN MeKTpUYeCKUil TOK. TokU B 12 bubnunorexa [IOK

' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHoe Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. 9JIEKTPOANHAMUKA
MarunuTtHOoe noje. IeKTpOMarHiuTHast bu6mmoreka [IOK
11 11 1 3
WHIYKUUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U AIEKTPOMATHUTHBIC 9 1 bu6muoreka [IOK
' Kosiebanust https://m.edsoo.ru/7f41c97c
99 MexaHu4yeckre U IeKTPOMarHUTHbIE 5 1 bu6nuorexa LIOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI cTIeIIMATIBHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Htoro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢
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but6mmoreka [IOK

4.2 Crpockue atoma 4 https://m.edso0.ru/7f41c97¢c
bu6moreka [IOK
4.3 ATOMHOE 51pO > https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

5.1 DneMEeHTbl aCTPOHOMHUU U aCTPOPU3UKU 7 Etf[?sﬂ;j;T:é(sigglli f41c97¢
Hroro no pazneny 7
Paznes 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6o06mraromiee TOBTOPEHHE 4 E;ISSH;I;T:;(;?%I; £41c07c
Hroro no pazaeny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IMOYPOYHOE IIVIAHUPOBAHHUE 10 KJTACC
KoanuectBo yacos DJIeKTPOHHbBIE

Ne Hara undposbie

Tema ypoka Konrpoabnbie | IlpakTtuuyeckue
n/n Bceero H3YYeHH S o0pa3zoBaTeJibHbIE

padoThI padoThbI
pecypchbl

du3nka — HaykKa O MpUpOJE.

1 Hayunsie MeT(})’K bl HOII:H:HI/)IIH 1 bubmorera [JOK

7 8 05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero Mupa
Ponb u mecTo dusuku B

5 ($hOopMHUPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4YHOW KapTUHBI MUPA, B 08.09.2023 | https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETbHOCTH JIIOIeH
Mexanuveckoe ABUKEHUE.

3 OTHOCUTENBHOCTh MEXaHUUECKOTO 1 bubnmoreka [JOK
nerxeHus. [lepemenienue, ckopocTsb, 12.09.2023 | https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IIPSIMOIIMHENHOE 1 bubmuoteka [IOK
JIBUKECHUE 15.09.2023 | https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOIMHEUHOE 1 bubnmoreka [JOK
IBIDKEHUE 19.09.2023 | https://m.edsoo.ru/ff0c372e

6 CBobOogHOe mazeHune. Y CKOpeHue 1 bubmuorexa [IOK
C¢BOOOIHOIO MaICHUSA 22.09.2023 | https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe n1BH>XEHUE.

7 JBrm>keHuEe MaTepraibHON TOUYKH 1O 1 bubamorexa [IOK

P 26.09.2023 = https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

8 [IpuHuMn otHOCUTENBHOCTH ['anues. 1 bu6mmoreka [IOK

NHuepunanbHble CUCTEMBI OTCYETA. 29.09.2023 = https://m.edsoo.ru/ffOc3be8
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[TepBbsiii 3akoH HptoTOHA

Macca tena. Cuna. [lpunuun

9 Cynepno3uiuu cui. Bropoii 3akoH bubmmorexa [IOK
y 03.10.2023 | https://m.edsoo.ru/ffOc3be8
HepioToHa a5 MaTepuanbHOW TOYKU

10 Tperuii 3axon HetoToHa miis bubnmoreka [JOK
MaTepHUAIBHBIX TOYEK 06.10.2023 | https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsAroTeHus. Cuna

11 TskecTH. [lepBas kocMuueckas bubamorera LOK

10.10.2023 | https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena 13.10.2023 | https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment rpenus.

13 Cuna CinOTI/IBHeI?I/I(I:I rI[lpI/I I[BI/IE(GHI/II/I bubmmorexa [JOK

17.10.2023 | https://m.edsoo.ru/ffOc3f76
Tesa B KUAKOCTU WM ra3e
[ToctynarensHOE M BpamaTeIbHOE

14 JBIKCHHE a0COIIIOTHO TBEPIOTO Telia. bubnnoreka [IOK
MowmeHnT cuinbl. [Ineqo cumnsl. YcnoBus 20.10.2023 = https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TENIA
Nmmynbsc MmaTepuabHON TOYKH,

15 CHCTEMBI MAaTEPUAIIBHBIX TOUEK. bubnnoreka [JOK
Nmnynbc cuiibl. 3aKOH COXpaHEHUs 24.10.2023 | https://m.edsoo.ru/ff0c43d6
umnyinabsca. PeakTiuBHOE ABMKEHHE
Pabota u MOILITHOCTb CHUIIBI.

16 Kunernueckas sHeprust bubmmorexa [IOK
MarepuaibHON Touku. Teopema 06 27.10.2023 |  https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW YHEPTUHU

17 [ToTeHnmanpHas YHEPTHUS. bu6nuorexa LIOK
[ToreHumanbHast SHEPTUS YIIPYTO 07.11.2023 | https://m.edsoo.ru/ff0c461a
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ne(opMUPOBAHHO MPYKUHBI.
[ToTenmanpHas YHEPTUS Tea BOIU3U
MMOBEPXHOCTU 3EMIIH

18

[ToreHnanbHBIE H HEMTOTCHIIUATbHBIC
cuibl. CBsA3b pabOThI
HETIOTCHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOU OHCPIrur CUCTEMBI TCJI.
3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPrUu

10.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopnas paboTa
«HccrenoBanue cBsi3u pabOTHI CHITBI C
M3MEHECHHEM MEXaHHUYECKOH dSHEepPrun
TeJa Ha MIPUMEPE PACTIKECHUS
PE3UHOBOTO KI'yTa

14.11.2023

20

KontponbHas pabota no teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

17.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KHHEeTHYeCcKol Teopun. bpoyHoBckoe
neuxenue. Audpoysus

21.11.2023

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep NBHKECHUS U
B3aMMO/ICHCTBHS YaCTHIl BEIISCTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEH
W TBEPJBIX TEI

24.11.2023

23

Macca monekyn. KonnuectBo
Beuiectra. [loctostHHas ABoraapo

28.11.2023

24

TennoBoe paBHOBecue. TemMmepaTypa
u e€ uzmepenue. [llkana temneparyp

01.12.2023
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Lenscus

Uneanvusiii raz B MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHeHue MKT 05.12.2023 | https://m.edsoo.ru/ffOc4fde
AOcomoTHas TeMrepaTtypa Kak Mepa

26 cpeaHel KHHeTUYECKOW YHEPTHH bubnmoreka [JOK
JBUKEHHSI MOJIEKYJ. Y paBHEHUE 08.12.2023 | https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
JlaGopaTopHnas pabora
«HccnenoBanue 3aBUCMOCTH MEXTY

27
rapamMeTpaMu COCTOSTHHS 12.12.2023
Pa3peKEHHOTO ra3ay

28 M3omporeccel B HI€AIBHOM Ira3e U UxX bubnuorexa [IOK
rpaduueckoe MpeacTaBIeHUe 15.12.2023 | https://m.edsoo.ru/ff0c570e
BuyTtpennsis sHeprus
TEPMOJMHAMUYECKOW CUCTEMBI U

29 crocoObI e¢ n3MeHeHus1. KonuuectBo bubnuorexa [IOK
TEIUIOTHI U paboTta. BHyTpeHHSs 19.12.2023 | https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO UJICAIEHOTO
rasa

30 Bunb Terutonepeaun Bubmorexa IIOK

22.12.2023 | https://m.edsoo.ru/ff0c5c36
VnenrHas TEIIOSMKOCTD BEIIECTBA.

31 KonugecTBo TemnoTs! npu bubnmoreka [JOK
teronepenaye. AnuabaTHbI 26.12.2023 | https://m.edsoo.ru/ff0c5¢c36
nporiecc

32 IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnoreka [IOK
MIPUMEHEHUE K H30TpoIieccam 29.12.2023 = https://m.edsoo.ru/ffOc5efc

33 HeoGpaTuMocTh mporieccoB B bu6mmoTteka [IOK
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npupojie. Bropoi 3akoH 09.01.2024 | https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHA
34 [Tpunuun aevicreus u KIIZ TermoBoi bubnuorexa [IOK
MAIITHHbI 12.01.2024 | https://m.edsoo.ru/ff0c600a
35 [Muxn Kapao u ero KI1J] 16.01.2024
36 DKOJIOrH4YecKue mpoodIemMbl
TETJIO3HEPTEeTUKHI 19.01.2024
37 O60o6maromuii ypok «MomnekynsipHas bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUIKH 23.01.2024 | https://m.edsoo.ru/ff0c6938
38 3akon JlanpToHa. I'a30BbIe 3aKOHBI 26.01.2024
KonTponbhas pabota no teme
39 «Monexysipaas ¢pusrka. OCHOBBI bubmorexa LIOK
P ' 30.01.2024 | https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bu6mmoteka LIOK
HcnapeHue u KuneHue 02.02.2024 | https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTENIbHAS
41 BJIAJKHOCTh BO31yxa. HackieHHbIi bubmorera [JOK
AR H 06.02.2024 | https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucrammueckue u
aMmop@HbIe Tena. AHU30TPOIHS
42 CBOP'I;)S”)FB KpPHUCTAJUIOB }KZIP Kre bubmorexa LIOK
P A 09.02.2024 | https://m.edsoo.ru/ffOcE5f0
Kkpuctaybl. CoBpeMEHHbIE
MaTepHUAIBI
[InaBneHue M KpUCTAITU3AIINA.
43 VY aenpHas TEIUIOTA IJIABICHUS bubmmorexa LIOK
’ 13.02.2024 | https://m.edsoo.ru/ff0c6708

Cyb6mumarnmst
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bubmuorexa [IOK

44
¥paBHeiie TeIoBoro bazanca 16.02.2024 | https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tell. DNeKTPUIeCKui
45 3apsa. JIBa BUlIa SJIEKTPUUECKUX bubmorexa LOK
PAA. A P 20.02.2024 | https://m.edsoo.ru/ffOc6bcc
3apsIoB
[TpoBOIHMKH, TUAICKTPUKH H
46 H(l:JI OBOJIHMKH 3a1f§H COXpaHCHHUS bubmmorexa [OK
YHPOBOA ' P 23.02.2024 |  https://m.edsoo.ru/ffOc6bce
ANEKTPUIECKOTO 3apsaa
B3aumopneiicTBue 3aps10B. 3aKOH
47 Kynona. Todeunsii sneKTprudeCKuit bubmorera [JOK
‘ ' P 27.02.2024 | https://m.edsoo.ru/ffOc6ces
3apsi
Hanps:k€HHOCTB 2JIEKTpUYECKOTO
48 nosist. [IpuHiun cyneprno3unuu bubnnoreka [IOK
IEKTPUUECKUX MONeH. JInHnu 01.03.2024 | https://m.edsoo.ru/ff0c6df2
HANPSIKEHHOCTH
Pabota cuit 37eKTpOCTaTUYECKOTO
49 nosst. [lorennuan. PazHocth bubmorexa [IOK
' ' 05.03.2024 | https://m.edsoo.ru/ff0c6f00
MTOTCHITUAJIOB
[TpoBOTHUKY M TUAJIEKTPUKH B
50 I-)JIpeKT I([)CTaTHtIeHCKOM HZIjIe bubmmorexa [OK
P ’ 08.03.2024 | https://m.edsoo.ru/ff0c7018
Jmsnexkrpudeckasi IpOHUIIAEMOCTh
. bubnuorexa [JOK
1 . K
> meKTposmKocTs. Korericatop 12.03.2024 | https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TUIOCKOTO
52 KOHJICHCATOpa. DHEPTHUS 3apSHKCHHOTO bubmorexa HOK
pa. JHEP P 15.03.2024 |  https:/m.edso0.ru/ff0c72c0
KOHJICHCATOpa
Jlaboparopnas pabora "M3mepenue
53 . "
AMEKTPOEMKOCTH KOHJIEHCATOPA 19.03.2024
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54

[IpyuHIMn AEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOI0 IIpUHTEpa.
DneKTpocTaTHUeCcKas 3alluTa.
3azemiieHHe AIIEKTPONPUOOPOB

22.03.2024

55

DNEKTPUUYECKUN TOK, YCIOBHUS €TO
cyuiectBoBaHus. [IoCTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conportusnenue. 3akoH Oma 1ist
y4acTKa Lenu

02.04.2024

56

57

[TocnenoBarensHOE, MapaieasHOE,
CMEIIaHHOE COeIUHEHUE
npoBoJHUKOB. JlabopaTopHas paboTa
«M3yueHne cMenaHHOTO COeIMHEHHS
PE3UCTOPOBY

PaboTa 1 MOITHOCTH IMEKTPHUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

05.04.2024

09.04.2024

bu6nunorexa LIOK

https://m.edsoo.ru/ff0c74f0

bubnuoreka [IOK

https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 MOJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJ1C uctouyHnka Toka u
€r0 BHYTPEHHETO COIIPOTUBIICHUS

12.04.2024

butmmoreka [JOK

https://m.edsoo.ru/ffOc7ae0

59

DneKTpOoHHAsi IPOBOAUMOCTh TBEPIBIX
METaJUIOB. 3aBUCUMOCTb
COMPOTHUBIICHUSI METAJIJIOB OT
Temieparypbl. CBEpXIIPOBOAUMOCTh

16.04.2024

60

DNEeKTPUYECKHUI TOK B BAKyyMe.
CBoiCTBA 3JIEKTPOHHBIX MTyYKOB

19.04.2024
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[TonmyrpoBOAHUKY, UX COOCTBEHHAS U

61 MpUMecHas MpoBOANMOCTh. CBOMCTBA 1 bu6nunorexa [IOK
p—n-nepexona. 23.04.2024 | https://m.edsoo.ru/ffOc84ae
[TomynpoBOIHUKOBEIE TPUOOPHI
DNEeKTpUYECKHil TOK B pacTBOpax U

62 pacriaBax JIEKTPOJIMTOB. 1 bubnmnoreka [JOK
DJIEKTPOIUTHIECKAS JTUCCOIHAITHSI. 26.04.2024 | https://m.edsoo.ru/ff0c82ba
DneKkTpoau3
DNEeKTpUYECKUN TOK B raszax.

63 CamocTosTeNbHbIN U 1 bubmuorexa [IOK
HECaMOCTOATEIIbHBIN pa3psl. 30.04.2024 | https://m.edsoo.ru/ff0c84ae
Monnus. [lnazma
DnexTpuueckue mpruOopsI U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnnorexa [IOK
npumeHenue. [IpaBuna TeXHUKn 03.05.2024 | https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O06o0marommii ypok 1 bu6mmoteka [JOK
«DNEKTPOIUHAMUKAY 07.05.2024 | https://m.edsoo.ru/ff0c88be
KonTtponbHas paboTa mo Teme

66 «Qnexrpocraruka. [locTosHHBIN 1 bubnnoreka [JOK
aneKTpuieckuit Tok. Toku B 10.05.2024 | https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»

67 PesepBHblii ypok. KonTponabsHas 1 bubnmoreka [JOK
pabora o Teme "DIeKTpouHaMHKa" 14.05.2024 | https://m.edsoo.ru/ff0c8c56

68 PesepBHEIil ypok. O000IIarONIHA YPOK 1 bubnnoreka [IOK
o reMaM 10 knacca 17.05.2024 | https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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