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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS HAa YPOBHE CpeIHEro oO0mero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKCHHH © TpeOOBaHMU K pe3ylbTaTaM OCBOCHHUS OCHOBHOU
obOpasoBarenbHON Mporpammel, npeacTaBieHHbIX B PI'OC COO, a Takxke ¢ yuéroM (denepanbHOM
paboueii mporpaMmbl BOCIIUTAaHUS U KOHIENIMH MpernoaaBaHus ydeOHoro npenMera «®Dusmuka» B
oOpa3oBaTenbHbIX  opraHm3anusax  Poccuiickoir  @exnepanuu, peaju3ylOUIMX  OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

CogepxaHue mporpaMMbl 1o pu3MKe HalpaBiIeHO Ha (pOpMHpPOBaAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI Mupa oOyudaromuxcs 10—11 kimaccoB mpu oOydeHun ux (pusmke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JESITEILHOCTHOTO Noaxo/a. [Iporpamma mo gpusuke cooTBETCTBYET TPeOOBAHUAM
OI'OC COO k mNIaHUPYEMbIM JIMYHOCTHBIM, INPEAMETHBIM M METANPEAMETHBIM pe3yibTaTaM
o0ydeHHs, a TaKKe yYUTHIBAET HEOOXOIMMOCTh pealu3allid MEXIPEAMETHBIX CBs3eil (QU3UKU C
€CTECTBEHHO-HAYYHBIMU Y4eOHBIMH IIpeaMeTamMu. B Hell onpenenstoTcs OCHOBHBIC IENTU U3yYEHHS
¢u3uKN Ha ypOBHE CpPEIHEro 0o0Iero oOpa3oBaHMs, IUIAHHPYEMBbIE PE3YyJIbTaThl OCBOCHHS Kypca
(GU3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 06a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUpYEMBIE Pe3yJbTaThl OCBOCHHS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE

MpeIMETHBIC PE3yIbTaThI MO rojlaM O0yUYeHUS;

e cozepxaHue yueOHoOro npeamera «dusmnkay 1o rogaM oOydeHus.

dusmka Kak Hayka o HauOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYNAs B KauecTBe y4eOHOIro
npeaMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHUN 00 OKpYXKaloIeM MHpeE.
[koapHBIN Kype (PU3UKH — CUCTEMOOOPA3YIOLINI /1711 €CTECTBEHHO-HAYYHbBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
6uonoruel, ¢pusznyeckoil reorpadueid u actpoHomueil. Vcnonb3oBaHue U aKTUBHOE NMPUMEHEHHE
bu3nyeCKUX 3HAHUM ONpeeNseT XapaKTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJOrH B cdepe
HHEPreTHKHU, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYEHUS HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU
cBoiicTBamu U Jipyrux. U3ydenue pu3nku BHOCUT OCHOBHOM BKJIaJ B POPMUPOBAHUE €CTECTBEHHO-
HaY4YHOH KapTHUHBI MHpa O0ydaroummxcs, B (GOPMHUPOBAHNE YMEHHH NMPUMEHSATh HAYYHBIH METOJ
MO3HAHUS MPU BBIIIOJHEHUN MU y4eOHBIX MCCIIEIOBAHUH.

B ocHOBY kypca pu3uku s YpOBHSI CpelHEero o01mero oOpa3oBaHUs MOJOXKEH P UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoesn yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCSA JIOIMYECKH 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuai M3 BCEX pa3fesioB (U3UKH, BKIIOYAET KaK BOIPOCHl KJIACCHMYECKOH, TaK U

COBPEMEHHOU (PU3UKH.



Hoes eenepanusayuu. B cooTBeTCTBUM ¢ HeM Marepuan Kypca (Gpu3Mku o0bEIUHEH BOKpPYT
¢usnueckux Teopuid. Benymmm B Kypce sBisieTcst GOpMUPOBAHHE MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoes ecymanumapusayuu. EE peanumsanus npeanosnaraeT MCIOJb30BaHUE T'yMaHUTAPHOI'O
noTeHuana GpU3NUecKod HayKH, OCMBICICHUE CBSI3U PAa3BUTHUSA (PU3MKU C pa3BUTHEM OOILECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU TPOOIEMaMH.

Hoesa npuxnaonou nanpasnennocmu. Kypc GU3HKN IpeanonaraeT 3HaKOMCTBO € HIMPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTHYECKUX NPHIIOKEHUH N3y4EHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yercsi IOCPEACTBOM BBEACHUS 3JIEMEHTOB COJCpPXKaHHUSA,
NOCBALIEHHBIX OSKOJIOTUYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHUEM
TEXHUKWA U TEXHOJIOTHH, a TaKkkKe OOCYKACHHUS MPOOJIeM PAalMOHAIBHOTO MPUPOIONOIB30BAHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

CrepKHEBBIMU 3J€MEHTaMM Kypca (U3UMKHM HAa YpPOBHE CpEeAHEro oOIiero oOpazoBaHMs
SBISIOTCS  (u3MUecKkue Teopuu ((popMupOBaHHME TMPEICTABICHHA O CTPYKTYypE ITOCTPOCHUS
¢usudeckoit Teopuu, poinu (YHIAMEHTAIBHBIX 3aKOHOB W IPHHIMUIIOB B COBPEMEHHBIX
IpPEJCTAaBICHUAX O IPHUPOJE, I'PaHHUIAX MPUMEHUMOCTH TEOPHUH, AJS ONMCAHUS ECTECTBEHHO-
HAYYHBIX SIBJICHUN U ITPOLIECCOB).

CuCTeMHO-IEITETFHOCTHBIN TOAXO0M B Kypce (PH3MKH pealn3yeTcsi MPexae BCEro 3a CUéT
OpraHM3alUK SKCIEPHUMEHTAIBHON AeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHS Kypca
(GU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
7a0opaTOpHbIX pPabOT, KOTOpble B MporpamMme Mo ¢u3nke OOBEIMHEHBI B OOIIMN CHHCOK
YUYEHHUYECKUX TPAKTHUECKUX paldoT. BriieneHne B ykazaHHOM MepedHe JabopaTOpHBIX pador,
NPOBOIUMBIX JUISI KOHTPOJII W OIEHKH, OCYIIECTBIISACTCS Yy4YacCTHUKAaMH O0O0pa3oBaTEIBHOTO
npoliecca UCXos M3 0COOEHHOCTEW IUIAHMPOBAaHMS M OCHAIlEeHUs kabuHeta dusuku. [Ipu sTom
o0ecrieynBaeTcsi OBJIAJEHHE OOYYAIOUMMHCA YMEHHMSIMU IPOBOAMTH KOCBEHHBIE H3MEpEHUH,
UCCIIC/IOBAHHS 3aBHCHUMOCTEH (U3MYECKUX BEIUYMH M TIOCTAHOBKY OIIBITOB TI0 TPOBEpKE
NIPEIO’KEHHBIX THITOTE3.

Bonbioe BHUMaHue yaeseTCs PelICHUIO pacu€THBIX M KaueCTBEHHbIX 3a/1ad. [Ipu aTom s
pacy€THBIX 3a7a4y NPUOPUTETOM SBISIOTCS 3a/Jaud C SIBHO 33JaHHOM (puU3MuecKol MOJEINbIo,
MIO3BOJISIONINE TIPUMEHSTh W3YYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelia Kypca,
TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aeinoB. [y KayeCTBEHHBIX 3a7a4 PUOPUTETOM SIBIISTFOTCS
3aaHus Ha OOBSICHEHUE NMPOTEKaHUs (PU3UUECKUX SBICHUH U MPOIECCOB B OKPYXKArOIIEH >KHU3HH,
Tpebyroiire BbiOopa GU3NUECKOM MOJIENN AJIsi CUTYalluu PaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBHm ¢ TpedoBanusMu @I'OC COO k MaTepuambHO-TEXHUIECKOMY 00ECTIEYCHHIO
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ydaeOHOro mporiecca 0a30BbIid YpOBEHb Kypca (M3UKHA Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHUs
JOJDKEH UW3ydaTbCsl B YCJOBHSAX NPEAMETHOro KaOWHeTa (HM3MKHM WJIM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyyHOro IHKiIa. B kaOuHere ¢u3uku
JOJDKHO OBITH HeoOXxonumoe jabopaToOpHOE OOOpYAOBaHHME [UIs BBINOJIHEHUS YKAa3aHHBIX B
nporpaMMe o GU3nKe yYeHHYECKHX MPAaKTUYECKUX padoT U IEMOHCTPALMOHHOE 000pYIOBaHUE.

JlemoHCcTpanoHHOe  00OpynoBaHHE (OPMHUPYETCS B COOTBETCTBHM C  IPUHIUIIOM
MUHHMAaJIbHOH JTOCTaTOYHOCTH W OOECIIEYMBAET MOCTAaHOBKY IIEPEUMCIIEHHBIX B IPOrpaMMe 0
Gu3uKe KIIOYEBBIX JEMOHCTpPALMH JUIsl HUCCIEIOBaHMS HM3y4yaeMbIX SBJIEHUH U IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUI.

JlaGopaTtopHoe 000pyIO0BaHUE U YYCHUYECKHX MPAKTHUECKUX paboT GopMupyercs B BHIE
TEMAaTUYECKHX KOMILICKTOB U O0ECleuMBaeTCsi B pacu€Te OJHOTO0 KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temaruyeckue KOMIUIEKTBI J1a0OpaTOpHOro OOOpPYAOBaHUS JOJDKHBI OBITH
HOCTPOCHBl Ha KOMIUIEKCHOM HCIOJIb30BAHWU AHAJOTOBBIX U IM(POBBIX HPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

e (opMupoBaHHE HHTEPECA U CTPEMIICHHS 00YJaIOIINXCSl K HAYYHOMY H3yYSHHIO IPHPOIBL,

pa3BUTHE WX WHTEIUICEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEIACTABICHWA O HAYYHOM METOJle¢ TIO3HAaHUS M  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa M3y4YeHHsS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (dopMupoBaHHE YMEHHI OOBSCHATH SBICHHUS C UCIIOJNB30BaHUEM (U3NYECCKUX 3HAHUHN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (opMupoBaHHE TPEACTABICHUH O POJM (U3MKU IUTSI Pa3BUTHSA JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JocTmkeHnne STHX meield oOecrednBaeTcsl pelleHHeM CIEAYIONMX 3aJad B Tpolecce
M3y4deHus Kypca (U3HKU Ha YPOBHE CPEHETO 00IIero 0opa3oBaHusI:

e [puUOOpeTeHHEe CHUCTEMBbl 3HAHMK 00 OOHmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,

TEOPHSIX, BKIFOYAs MEXaHUKY, MOJIEKYJSPHYIO (DHU3HKY, DJIEKTPOAWHAMHKY, KBaHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;
e (opMupoBaHHE YMEHUH MPUMEHSTh TEOPETUIECKHUE 3HAHUS TSI OOBICHEHUS (PU3UIECKUX

SIBJICHUM B npupoac u Uit NPUHATHUA IIPAKTUYCCKUX peI_HCHI/Iﬁ B IIOBCEIHEBHOM KHU3HU,



® OCBOCHHE CIIOCOOOB PEIICHHUsT Pa3IUMYHbBIX 3a7a4 C SIBHO 33JaHHON (U3MUYECKOI MOJIENbIO,
3aJa4, MMOIpa3yMEBAIOLINX CAMOCTOSATENbHOE CO3aHe PU3NIECKON MOJIEINH, aIeKBaTHOU
YCIIOBUSIM 3a]1a4U;

e T[OHUMMaHHE (PU3UUYECKHMX OCHOB U TMPUHLMUIIOB JIEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

® OBJAJICHHE METOJaMH CAMOCTOATEIBHOTO IJIAHUPOBAHUS M MpOBeIeHUs (U3MUYECKUX
OKCIIEPUMEHTOB, aHAIIM3a U WHTEPIIPETalui WH()OPMAIIUHU, ONPEACIICHUS TOCTOBEPHOCTH
IIOJIyYEHHOT'O PE3yJIbTaTa;

® CO3/aHUE YCIOBUM Il Pa3BUTHUS YMEHUW MNPOEKTHO-KCCIIEIOBATEIBCKOW, TBOPUYECKON
JESTEIIbHOCTH.

Ha wusyuenue ¢usuku (6a30Bblii ypoBEeHb) Ha YPOBHE CpeIHEro oOiero oobpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacos (2 yaca B Henenio), B 11 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).

[Ipennaraemslii B mporpamme o (u3HKe MepeueHb JIabopaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNacT BEIOOp MPOBEACHUS 1a00OPATOPHBIX pabOT U OIBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOEHHOCTEN 00yYaroXCsl.

COJAEP/KAHUE OBYYEHUSA

10 KUIACC
Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHUS
®usnka — Hayka o mnpupozae. Hayunsle MeToasl IMO3HAHMS OKpyxaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE MO3HAHMS IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue Qu3nueckux sBIeHUN U mporeccoB. Hayunbsle rumores3bl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Ponp u mecro ¢usuku B (GOPMUPOBAHHMU COBPEMEHHON Hay4HOM KapTHUHBI MHpa, B
MIPaKTHYECKON JEATEIbHOCTH JIFOJICH.
Llemoncmpayuu

AmHanoroBrle u I_[I/I(I)pOBBIC HU3MCPUTCIIBHBIC HpI/I60pBI, KOMIIbKIOTCPHBIC NATYHUKHU.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka
Mexanundeckoe ABmKeHHE. OTHOCUTEILHOCTh MEXaHHUECKOro ABMKeHUsA. CHcTemMa OTcuéra.
Tpaexropus.

[lepemenienue, CKOpOCTh (CpemHssI CKOPOCTh, MTHOBEHHAas CKOPOCTb) M YCKOpEHHE
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MaTepUalIbHOM TOYKH, MX MHPOEKIMH HA OCH CHUCTEMBbl KoopAauHaT. ClOKEeHHE NEepeMEeNIeHUN M
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PABHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKeHHE. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NEPEMELICHUS MaTEPUAIbHONM TOUYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonunerinoe nBuxenue. J[BukeHre MaTeprUagIbHON TOUKH 110 OKPYXKHOCTH C IOCTOSIHHOM
M0 MOJYJIO0 CKOPOCTBIO. YTJIIOBasi CKOPOCTh, TUHEHHAsE cKopocTh. [leproa u yacTora oOpalieHus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuueckue yCTpOHWCTBA U MPAKTUYECKOE NMPUMEHEHUE: CIIMIOMETp, ABUKEHUE CHAPSIOB,
LICITHBIE U PEMEHHBIE IIEPEIAYN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUSI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKCHUSI.

[TpeoOpazoBanue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habumronenne aBmxeHus Tena, OpOIIEHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenne HepaBHOMEPHOTO IBMXKEHMS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY IYTAMH, IIPOWIECHHBIMU TEJIOM 3a IOCIEA0BATEIIbHbIE
pPaBHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUU C HAaYaJIbHOW CKOPOCTHIO, PABHOU
HYIIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHue ABMKEHUS Tea, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

IIpunnun otHocutenbHOCTH ['anunes. Ilepsbiil 3akoH HproTtona. MHepruanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepmo3unmu cui. Btopoit 3axkon HeroToHa i
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMupHOro tsrorenus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, CkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHHsI CKOJNbKEHUs W cuia TpeHus mnokos. Kosddunuent tpenus. Cuna COMpPOTHUBICHHS MPH

JABUXXCHUU TCJIa B )KUJIKOCTH WJIN ra3e.



[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHE aOCOMIOTHO TBEPIOTO TeNa.

MOMEHT Cuibl OTHOCUTENIBHO OCH BpaleHus. [lineuo cuibl. YciioBUs paBHOBECHS TBEPIOIO
Tena.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOAIIUITHUKHA, JBHUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIlui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHUE CUJI TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3ZHMKAIOIIUX B IPYKWHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeEJIa, UMEIOLLETO OCh BPaALCHUS.

Tema 3. 3aKkoHbl COXpanHeHUusn 6 MeXaHuKe

Nmnynsc mMaTepuanbHOM TOYKU (Tena), CUCTEMbl MaTEpHUaIbHBIX TOYeK. MMmysnbc cuibel u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHeHUsl UMITyJbca. PeakTuBHOE ABM)KEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernueckast »Heprusi MarepuanbHOM TOouku. Teopema 00 M3MEHEHMHM KHHETHYECKOM
DHEPIHH.

[TorenunanbHas 3Heprus. IloTeHIManbHas SHEprus ynpyro Ae(QOpMUPOBAHHOM MPY>KUHBI.
[TorennuanbHas SHEPrus Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuanbHble M HEMOTEHUMANbHblEe CHIIBL. CBs3b paOOThl HEMOTEHLUUAIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOJIOMET, KOMEp, INPYKUHHBIN
MIACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu



3aKOH COXpaHECHMsI HMITYJIbCA.

PeaktuBHOE nBUKEHUE.

[Tepexox moTeHIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCONIOTHO HEYNPYroro yjaapa ¢ IOMOLIbIO JBYX OAMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBA3u pabOTHI CHIIBI ¢ HU3MEHEHHEM MEXaHWYECKOH SHEpPruu Teja Ha MpHUMepe

pacTsXKEHUA PESMHOBOI'O XKI'yTa.

Pa3nes 3. MoJsekyasipHasi puM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUECKON TEOPHHM U UX ONBITHOE OOOCHOBAHHE.
bpoynosckoe apmxenue. uddys3us. Xapaktep IBHKEHUS W B3aUMOJICHCTBHUS YaCTUIl BEIIECTBA.
Mogenu CTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosHHas ABorajpo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopene wupeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJEKYJISIPHO-KMHETHYECKON Teopuun
UJEaBbHOTO raza. AGCOII0THAs TeMIepaTypa Kak Mepa CpeHel KHHETUUECKON S3HEPTUH TEIII0BOTIO
JBWKEHMs dactun rasa. Illkama temmneparyp KenbBuna. ['a30Bble 3aKkOHBL. YpaBHEHHE
MenneneeBa—Kuanelipona. 3akon [lanproHa. M3omporecchl B HACAIBHOM Ta3e C MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduueckoe mpeacTaBIeHHE H30MPOLIECCOB: H30TepMa, H30X0pa,
n3o0apa.

TexHU4eCKHEe yCTPOMCTBA U TPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, OKa3bIBAIOLIME JMCKPETHOE CTPOEHME BellecTBa, Qororpaguu  MoIeKyn
OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mopenb 6pOYHOBCKOTO JTBHKEHUSI.

Mogens onbita IITepna.

OnBITHL, TOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOECHCTBHS.

Mopenb, HUTFOCTPUPYIOIIAs IPUPOLY JABIECHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

OrnpezenieHre Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpPEHUN 00hEMa KOMHATHI,
8



JIABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEK/y ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucrteMa. BHYTpeHHsE SHEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl €€ u3MeHeHus. KomuuecTBo TeruioTsl U pabota. BHYTpeHHssI sHEprusi 0AHOATOMHOIO
UJCANBHOrO rasa. Buasl Teruionepenauu: TEIUIONPOBOJHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeIIbHas
TEIJIOEMKOCTH BelecTBa. Koau4yecTBo TEIUIOTHI IIPHU TEIUIONEepeaaye.

[Tonsitue 06 anuabatHoMm mporiecce. [lepBrlil 3akoH TepMmoauHaMuku. [IpuMenenne nepBoro
3aKOHa TEPMOJAMHAMUKH K H30mpolieccaM. ['paduueckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMOCTh POIIECCOB B IPUPO/IC.

TemoBele MamnHbl. [IpuHumner neiictBus temnoBbix MamuH. [IpeoOpasoBaHust SHEpruu B
TerioBbIX MamuHax. Kosdduument noneznoro neiictBust TemnoBoit Mammubl. [ukn Kapho u ero
KO3 (UIIUEHT MOJIE3HOTO JEHCTBHS. DKOJIOTUYECKUE TPOOIEMbI TEIIOIHEPTETHKHY.

TexHuuyeckue ycTpoiicTBa U NMpPaKTUYECKOE MPUMEHEHUE: IBUraTellb BHYTPEHHETO CTOPaHUs,
OBITOBOW XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

V3MmeHeHre BHYTPEHHEH SHEPTUU Tela MPU COBEPIICHUU PabOThI: BbUIET MPOOKU U3 OYTHUIKH
MO JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe H(upa B JATYHHOH TpyOKe IyTéM TpEHUS
(BUICOIEMOHCTpALIHS ).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tela npu Tersionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOHHBI, IBUraTelsi BHYTPEHHETO CTOPaHusl, PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u KoHaeHcalus. Mcnapenne u kunenue. AOCONIOTHAS U OTHOCUTEIbHAs
BJIQXKHOCTh BO3Ayxa. HaceleHHBIH mnap. YiaenpHas TeIuioTa mnapooOpa3oBaHus. 3aBHUCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JABJICHUS.

Teépnoe teno. Kpucrammmueckue u amop¢Hble Tesna. AHU30TPONHS CBONCTB KPUCTAJUIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuainbl. llnaBneHwe W Kpuctammsanus. Y IelbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHeHHUE TEIIOBOro OaaHca.

TexHuueckue yCTpONCTBA M TPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICUXPOMETP,

KaJIOPUMETP, TEXHOJOTUHN MMOJTYUYCHHA COBPEMCHHBIX MaTCpHUaIOB, B TOM YHCJIIC HAHOMATCPpHUAIOB, U
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HAHOTEXHOJIOTUH.
Jlemoncmpayuu
CBolicTBa HaCBIIEHHBIX [1aPOB.
Kunenve npu mnoHM>KEHHOM JIaBJICHHH.
CrniocoObl U3MepeHus BIKHOCTH.
Habumronenne HarpeBaHus U IUIABJIEHUS KPUCTANIMYECKOTO BELLIECTBA.
JleMOHCTpanys KpUCTalIoB.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HBMepeHI/IC OTHOCHUTEIBbHOM BIaKHOCTH BO3ayXxa.

Pasnen 4. DiekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

DnekTpu3zanus Tea. DIeKTpudeckui 3apsa. [IBa Buaa snektpuueckux 3apsaos. [IpoBoaHuky,
JURJIEKTPUKU U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueyHbli 351eKTpUYECKUM 3apsi. DIEKTPUIECKOe
nosie. Hanmpsoxk€HHOCTB 3eKkTpudeckoro mnosid. lIpuHIMN cynepno3suuuu 3JIEKTPUUYECKUX IOJICH.
JIuHuy HanPsSKEHHOCTH SJEKTPUUYECKOTO MOJIS.

Pabora cun snexrpocratuueckoro noss. [lorenuman. Paznocts norennuanos. IIpoBoaHuku
U JUDJIEKTPUKH B AJIEKTPOCTATUYECKOM ITouie. [IuanekTprudeckas IpOHUIIAEMOCTb.

OnektpoéMkocTb. KoHaeHcaTtop. DIEKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. OHEprus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHudeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allMTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB, KOHIEHCATOpP, KOMHPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

VY CTpoiCTBO M MPUHIAII JEHCTBUS dJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEIl.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTUYECKas 3alUTa.

JIMPNEeKTpUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHJAEHCATOpa OT IUIOLIAAU IJIACTUH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.
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Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

ODJIEKTPUYECKUI TOK. YCJIOBHS CYIIECTBOBaHUS 3JEKTPUUECKOrO0 TOKa. VCTOUHMKH TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DNEKTPUUECKOE CONPOTUBIICHUE. Y IEJIbHOE CONIPOTUBIEHME BemecTBa. IlocienosarensHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE IPOBOHUKOB.

Pa6oTa snekrpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKa.

DNEeKTPOABMKYIIAasl CUla U BHYTPEHHEE COIIPOTUBIICHHE HMCTOYHMKA ToKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM) 3yiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DIIEKTPOHHAs IPOBOJAUMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS] METAJIJIOB OT
teMriepaTypbl. CBepXIIPOBOIUMOCTb.

DneKkTpuuecKkuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonnynpoBonHuku. CoOCTBEHHAs U MPUMECHAsI IPOBOJAUMOCTb MOJYNIPOBOIHUKOB. CBOlCcTBa
p—n-niepexona. [loxynpoBOAHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUII TOK B pacTBOpax WU pacilaBax »3JIEKTPOJIUTOB. IJIEKTPOIUTHYECKAs
JUCCOIUAIUS. DIEKTPOJIU3.

OnexTpuueckuil ToK B razax. CaMoCTOSATENbHBIM U HECAMOCTOSATENbHBIN pa3psal. MonHusl.
ITma3ma.

TexHU4ecKkue yCcTpOMCTBa M MPAKTHUECKOE MPUMEHEHUE: aMIIepMETpP, BOJIBTMETpP, PEOCTAT,
UCTOYHUKMA TOKA, DJIEKTPOHArpeBaTeibHble MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIIEHUS,  BAaKyyMHBbIM  JOUOJ,  TEPMHUCTOpPbl U  (HOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTh CONPOTHUBIICHUS LMIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBL, IUIOLIAAH
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[IpssiMoe wu3MepeHue HSIIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMbpIKaHHE TalbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCUMOCTh COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.
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ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne CMEIaHHOTO COSTUHEHHS PE3UCTOPOB.

M3mepeHue 31eKTpoIBMKYILEH CUIIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETr0 COIPOTHUBIICHMS.

HaGnronenue anexrposnusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usmku O6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBIISICTCS € Y4ETOM
coJiepKaTeNbHBIX MEXIPEJAMETHBIX CBsI3ed ¢ KypcaMu MaTeMaTHKH, OMOJIOTUHU, XUMHUH, reorpaduu
Y TEXHOJIOTUH.

Medcnpeomemnvle nowsmusi, CBS3aHHBIC C H3YyYEHHEM METOAOB HAYyYHOrO IIO3HAHMUS:
SBIICHUE, HAyYHBIH (akT, runore3a, (uU3MUECKas BeJIWYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHMe CUCTEMbl ypaBHEHMH, JMHeWHas (yHKUus, napaboina, runepOona,
UX TpaQuKN U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOC TPUI'OHOMCTPHYCCKOC TOXKIACCTBO, BCKTOPbI M HUX IMPOCKIUMH HAa OCHU KOOpAWHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mMexanmdeckoe IBM)KEHUE B >KUBOHM mpupone, auddysus, ocMoc, TEII000MeH
JKUBBIX OpPraHM3MOB (BUBI TEIUIONEpENayH, TEIUIOBOE PABHOBECUE), IJIEKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHHE aTOMOB W MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPMBIX TeJ, )KUIAKOCTEH U ra30B, NEKTPUUECKUE CBOWCTBA
METAJUIOB, ANEKTPOIUTHYECKAS JUCCOIHMAIINS, TAIbBAHUKA.

TI'eocpagpus: BIaXXHOCTh BO3/yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHUe IBM)KEHUH C HCIOJIb30BAaHMEM MEXAHH3MOB, YUYE€T TpPEHHUS B
TEXHUKE, TOAUIMITHUKY, HCIOJb30BAaHWE 3aKOHA COXpPAHEHUs HMIIyJbca B TEXHHUKE (pakera,
BOJIOMET W JAPYTHE), IBUTATENb BHYTPEHHETO CrOpaHus, apoBasi TypOuHa, OBITOBOM XOJOIUIBHUK,
KOHAUIOHUOHEP, TCXHOJIOTHMH ITOJTYUCHUA COBPECMCHHBIX MAaTCPUAIOB, B TOM YHCJIC HAHOMATCPUAJIOB,
U HAHOTEXHOJOIMH, ODJEKTPOCTATHYECKash 3allluTa, 3a3eMJIEHHE 3JEKTPOIpHOOpOB, KCEPOKC,
CTpYWHBIM TPHHTEP, AJIEKTPOHArpeBaTelbHbIE TNPUOOPHI, 3IEKTPOOCBETUTENIbHBIE MPUOOPHI,

raJJbBaHUKa.

11 KJIACC
Pasnen 4. DaekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKYUA
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[TocrositHHBIE MarHuTEL. B3anMozaelcTBHE OCTOSIHHBIX MarHUTOB. MarnutHoe nose. Bekrop
MarHuTHOM UHAYKIMH. [I[prHIMI cynepno3uumuyu MarHuTHLIX ITosiel. JIMHUM MarHUTHOM MHIYKLIMH.
KapTuna nuHuii MAarHUTHOM MHYKIIMU TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe Moje npoBoAHMKAa ¢ TOokoMm. KapThHa NWMHUNA WMHAYKUMHM MarHUTHOTO MOJS
JUTMHHOT'O MPSIMOTO NMPOBOJIHMKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJIHUKA, KATYIIKU C TOKOM. OnbIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuita Jlopenna, e€ Monyib 1 HanpaBlieHHE. [[BU)KeHHE 3apsSKEHHON YacTHUIlbl B OTHOPOIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

SIBeHne  AIEKTpOMAarHUTHOM HMHAYKUMU. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIMH.
DNeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON uHAYKuuu Papajes.

BuxpeBoe »syekTpuueckoe Iosie. DJEKTPOABUXKYILAs CHJIa WHIAYKUUU B IPOBOJAHHKE,
JBUKYIIEMCS TIOCTYNATEIbHO B OJTHOPOJHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO TOJIs1 KaTYLIKHU C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHuueckue yCTpoiicTBA W  MPAKTUYECKOE IPUMEHEHHME: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM T1OJIEM.

JIMHUM MHIYKIIMK MarHUTHOTO MOJIS.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTb JJIEKTPOABIKYILIEH CHJIBI MHAYKLIHUH OT CKOPOCTM HM3MEHEHHS MarHUTHOTO
MIOTOKa.

SIBiieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3y4yeHre MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.

Uccnenoanue neicTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
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I/ICCJ'IG,I[OBaHI/Ie SABJICHUS SHCKTpOMaFHHTHOﬁ UHAYKIOUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHble KOJ1€OAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHuWdeckue KkojeOaHus. ['apMoHMueckue
konebanus. Ilepuon, wdactora, ammumtyga u  ¢asza konebanuil. I[lpyXMHHBIH MasTHUK.
MareMaTHuecKuil MasTHUK. YpaBHEHHE rapMOHMYECKHX KoseOanui. IlpeBpamienue sHepruu npu
rapMOHUYECKUX KOJeOaHMIX.

Konebarenbublif koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KojeOaHHs B UACATbHOM
KOJIOATEIbHOM ~ KOHTYpe. AHAQJIOTHUS MEXKIy MEXaHHYeCKUMH U IJIEKTPOMArHUTHBIMHU
konebanusimMu. Dopmyna TomcoHa. 3aKkOH COXpaHEHHUsS PHEPTUM B HICATHHOM KOJI€OaTeIhHOM
KOHTYPE.

[IpencraBieHne o 3aTyXaroUMX KoyeOaHMAX. BbIHYKJEHHbIE MEXaHMYECKHE KoJeOaHus.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennbiii Tok. CHHycOMJANbHBIA MEPEMEHHBIH TOK. MOLIHOCTh NMEPEMEHHOIO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancopmarop. IIpousBoacTtBo, mnepegaya M IMOTPEOJICHHE 3IIEKTPUYECKONW HHEPrUu.
OKOJIOTUYECKME PHUCKM IIPU TPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa ucnoiab30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHHueCKne yCTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: DIEKTPUUECKUI 3BOHOK, FEHEPATOP
NIEPEMEHHOT0 TOKA, IMHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTrpoB KosieOaTeIbHON cHCTeMBbl (MPYKUHHBIM WM MaTeMaTHUYeCKUn
MasITHHK).

HaOGnronenue 3aryxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HANpsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc mpu mocienoBaTeIbHOM COEAMHEHMHM PE3UCTOpa, KaTyIIKW WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mopnens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi
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HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJIeOaHWM rpy3a Ha HUTU OT JJMHBI HUTU U
MaccChl Ipy3a.

HccnenoBanne mepeMeHHOr0 ToKa B 1€MW U3 MOCIAEAOBATEIBHO  COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJHBI, yciioBUs pacripoctpanenus. [lepuoa. CkopocTb pacnpocTpaHEHUs U
JUTMHA BOJIHEL. [lomepednsie u mpoaoabHbIe BOJMHBL MHTEphepeHnns u qudpakius MEXaHUuIeCKIX
BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJIHBI. YCIOBUS H3JIYYEHHUS AJICKTPOMATHUTHBIX BOJH. B3aumuas
opuenranus BektopoB E, B, V B anexrpomarautHoi BosiHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHHe,  IpelioMIIeHHe,  mnosspusauus,  audpaxnus,  uHTepdepeHuus.  CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ixana snekTpoMarHUTHHIX BOJIH. [I[prMeHeHNEe 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUaAeHUs. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLIEH Cpebl.

TexHuueckue yCTpOCTBA M MNPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTBHI,
YIBTPa3BYKOBass TUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap, pPaJuoONpUEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBY-meyn.

Llemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHHE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromeecs Ten0 Kak HCTOUHUK 3BYyKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue naTepdepeHny U AuPpakind MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA ¢ aMILTUTY/IOM U 9acTOTOM KOJeOaHMiA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaKeHHUE, MPEJIOMIIEHUE, TTOJSpU3alns,
nudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas onrtuka. [IpsmonuHeiiHOe pacnpocTpaHEeHHE CBETa B OJHOPOJHOW cpelie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHHs cBera. llocTpoeHue wH300pakeHUH B ILIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3aKOHBI IPETOMIICHUS CBETA. AOCOIIOTHBIN MTOKa3aTeNlb MPEIIOMIICHUSI.
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[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroia NoJIHOrO BHYTPEHHETO OTPAKECHUS.

Hucnepcus ceera. CnoxkHbIi coctaB 6enoro csera. L{Ber.

Cobuparomue u pacceuBaromye JUH3bl. ToHkas nuH3a. POKYCHOE pacCTOSTHUE U ONTUYECKast
cuna ToHKoM nuH3bL I[locTpoeHue wn300pakeHHIl B COOMpAIONIMX W PACCEMBAIOIIMX JIMH3aX.
®opmyiia TOHKOHM JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Untepdepenius cBera. KorepeHTHbIC HCTOYHUKU. Y CIIOBUSI HAOJIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTE€PPEPEHLHOHHON KapTUHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. Judpakunonnas pemerka. Y caoBue HaOMIOICHUS ITTABHBIX MAaKCUMYMOB
IIpU NaJJ€HUM MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLNOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHu4yeckue YCTpPOHCTBA W TPAKTUUYECKOE MPUMEHEHHe: O4YKH, Jyma, (oToamnmapar,
IIPOEKLIMOHHBIN amnmapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AW(paKklrOHHAs peléTka,
HOJIIPOU .

Jlemoncmpayuu

[IpssMonuHeitHOE pacnpoCTpaHEHUEe, OTpaKeHHWEe U IpenoMiieHue cBera. OnTuyeckue
npuOOopBI.

ITonHoe BHyTpeHHEE OTpakeHue. MoJieiab CBETOBOAA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKPOCKOTIA, TEIECKONa.

Hab6monenue narepdepeHimm ceera.

Habmonenue nudpakiuu ceera.

HaGnronenue nucrnepcuu cBeTa.

[Tony4yeHue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[Tosryuenue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne nmokazaresnst IpeioMIICHUS CTEKJIA.

UccnenoBanue CBOMCTB N300payKeHUM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

I'paHnnBl MPUMEHMMOCTH KJIACCHMYECKOM MexaHuku. llocTymnaTtsl crnenumanbHOM Teopun
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OTHOCHUTCIIBHOCTH: HHBApUAaHTHOCTDH MOaYyJIA CKOpPOCTH CB€Ta B BaKyyMc, IMIPUHOMII

OTHOCUTEJILHOCTHA DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBsI3b MaccChI ¢ 3HepI‘I/Ief/'I H UMITYJIbCOM peHHTHBHCTCKOﬁ HqaCTHUIIBI. BHCpFI/Iﬂ IIOKOA.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmol K6aHMOEOU ONMUKU

®otonbl. ®opmyna I[lnanka cBs3u SHepruM (GPOTOHA C €r0 YaCTOTON. DHEPTUS W UMITYIIbC
doroHa.

OtkperTe u uccnenoanue pororddexra. Onbrrer A. I'. CroneroBa. 3akoHbl GoTodddekra.
Ypasuenue DiinmreitHa s porosaddexra. «Kpacunas rpanuna» Gororddekra.

JlaBnenue cBeta. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHUYECKHEe YCTPOHCTBA M MPAKTUYCCKOE MpPHUMEHEHHE: (OTOIIEMEHT, (OTOAATUHK,
coliHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Cseroguog.
Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -yactuil. [lmanerapnas
monenb atoma. [loctynatel bopa. M3nyuenue u mormnomieHue (HOTOHOB IMPH MEPEXo/ie aroma C
OJIHOTO YPOBHSI SHEpruu Ha Apyroi. Buael ciekTpoB. CeKTp ypoBHEN SHEPTUH aTOMa BOAOPO/A.

BousHoBgIe cBOMcTBa yacTull. BosHbl ne bpoinsa. KopnycKyispHO-BOJIHOBOM Tyaiu3M.

CrioHTaHHOE B BBIHYXXJICHHOC U3JIYUCHUC.

TexHudeckue yCTpOﬁCTBa U TPAKTUYCCKOC TIPUMCHCHUC!: CHGKTpaHLHLII\/'I aHaJIn3

(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mopuens oneiTa Pezepdopna.
Omnpenenenue JUIMHBI BOJTHBI J1a3epa.

Ha6J'IIOIleHI/IC JIMHENYaThIX CIICKTPOB NU3JIYUCHUA.

Jlazep.

17



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGntonenue nuneiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHMS Anpa. OTKpbITHE PATUOAKTUBHOCTH.
OmnpeiTel Pezepdopna mo omnpeneneHUIo coctaBa paguoakTHBHOro u3inydenus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1ydeHus. BinsHue panoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHA U HelTpoHa. HykmonHas monens sapa [eiizenOepra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnsl.

Anbda-pacniaz. DJIEKTPOHHBIH M TO3WUTPOHHBIN Oera-pacnaa. ['amma-usmydeHue. 3aKoH
paZioaKTUBHOIO pacraja.

OHeprus CBs3U HYKJIOHOB B siape. S nepHble cuibl. Jledext maccsl sapa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

SAnepusiii  peaktop. Tepmosinepusiii cuHTe3. I[IpoOrembl U TEPCHEKTUBBI  SACPHOM
AHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE [TO3UTPOHA.

MeTo/p1 HAOMIOIEHUS I PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHuueckue yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHME: JO3UMETp, Kamepa BuibcoHa,
AJIEpHBIN peaKkTop, aTOMHasi boMOa.

Llemoncmpayuu

CuéTurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oransl pa3BUTHs acTpoHOoMUH. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUCHUE ACTPOHOMHUH.

Bun 3Bé€3aHoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKCHHUE.

Conneunas cucrema.

Connue. Conneunas akTUBHOCTb. MicTounuk sHepruun ConHua v 3BE3/1. 3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTPAJIbHBIM KJIACC — CBETUMOCTb». 3BE3AbI TJIaBHOU
MIOCJIETIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca —  CBETUMOCTb» I 3BE3N  IJIABHOM
NOCIIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHMe 3BE€34. COBpPEMEHHBIE IPEACTABICHUS O
IIPOUCXOXKAECHNN U 3Botolny CoslHIA U 3BE31. DTalbl XKU3HU 3BE3 L.

Mneunsiii [Iyts — Hama [Nanmaktuka. [Tonoxxenue u nmwkenne Conana B [Namaktuke. Turmbl
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rajakTuk. Paguoranaktuku v kBasapsl. YEpHbIE ABIPHI B SApaxX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoi. 3akon Xa0O6ma. PaszGeranme ramaktuk. Teopus
Bonbmoro B3psiBa. PenukroBoe u3nyueHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmronenus HeBOOPY>KEHHBIM TI1a30M C HCIIOJIb30BAaHHEM KOMITBIOTEPHBIX MPUIIOKESHUHN IS
OIpENIeIEHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3[US
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponb ¢u3uKu 1 aCTpPOHOMHUH B SKOHOMHUYECKOM, TEXHOJIOIMUYECKON, COLMAIbHON M 3THYECKOM
cdepax IeATeNHOCTH YeJIOBEKa, POJIb U MECTO (PU3MKM M aCTPOHOMHHU B COBPEMEHHON Hay4dHOH
KapTUHE MHUpa, poyib (U3HYECKOH Teopud B (POPMHUPOBAHUM TPEACTABICHUN O (QHU3MUECKON
KapTHHE MHUpPa, MECTO (M3NYECKOH KapTHHBI MHpa B OOIIEM pSAy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEACTaBICHUI O IPUPOJE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyuiecTBisieTcs ¢ Y4ETOM
COJIepKATEIbHBIX MEXKIPEJAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpadun
U TEXHOJIOTHH.

Meoscnpeomemnsie nowsamusi, CBSI3aHHBIE C HW3YYEHHMEM METOJOB HAy4yHOIO IO3HAHMS:
SBIICHHE, HAayYHBIH (aKT, TUIOTe3a, (QHU3MYECKas BEIUYMHA, 3aKOH, TEOpHs, HAOII0/IEeHHE,
AKCIIEPUMEHT, MOJICTTMPOBAHNE, MOJICIb, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKHE (DYHKIUMH: CHHYC,
KOCHHYC, TaHIT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO, BEKTOPhl M HX
NPOCKIIMM Ha OCH KOOPIWHAT, CIOXKEHHE BEKTOPOB, MPOHM3BOIHBIC DJIEMEHTApHBIX (YHKIIHH,
NPU3HAKHA TIOJO0MS TPEYTOJILHUKOB, OTIPEICTICHNE TUIOMAIN TUIOCKUX UTyp 1 00BhEMa Tell.

buonoeus: snekTpudeckue sIBICHUS B KUBOM MpUpPOJe, KosebaTenbHble JBIKEHUS B KUBOM
IpPUPOJIE, OTITUYECKHUE SIBICHUS B )KUBOW NPUPOJIE, IEHCTBHE paJualliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOSHHE aTrOMOB W MOJIEKYJ, KpHCTAIUIMUECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMIECKON PENIETKH, CIIEKTPATLHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TONOCAa 3€MIIM, 3aJ€KUM MArHUTHBIX pyJ, (OTOCHEMKA 3eMHOU
MOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHUH.

Texnonozus: IUHUNA QJICKTPOIIEpECaad, reHeparop HNEPEMCHHOI0 TOKa, J3JICKTPOJABUTATEIID,
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WHIYKIIMOHHAs TIe4b, paaap, paauonpuéMHHUK, TeleBu30p, aHTeHHa, TenedoH, CBY-meus,

NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHnoro mnpeamera «®PusnMka» Ha ypOBHE CpelHEro ooOmero oOpa3oBaHHA
(6a30BbIi YPOBEHB) JOIDKHO 00ECIICUUTh JOCTHIKCHHUE CIISIYIOMINX JINYHOCTHBIX, METAIIPEAMETHBIX

U IPCIAMCTHBIX O6p330BaTCJ'II)HI>IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yNabTaThl OCBOEHHUS ydeOHoro mnpeamera «®Pu3nKa» TOJDKHBI OTpakaTh
TFOTOBHOCTh M CIIOCOOHOCTh OOYyYarolUXCsl PYKOBOACTBOBAaTbCA C(HOPMUPOBAHHOW BHYTpPEHHEH
NO3UIMEN JTMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTALMM, TO3UTUBHBIX BHYTPEHHUX yOE€XKJIEHUH,
COOTBETCTBYIOILUX TPAJULUOHHBIM LIEHHOCTSM POCCHIICKOro 0oOIIeCTBa, paCUIMPEHUE KUZHEHHOTO
OIbITA U OIIBITA JEATEIBHOCTH B MPOLIECCE PEATM3ALNUN OCHOBHBIX HAIIPABJIECHUN BOCIIMTATEIbHON
JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAXKJAHCKOM  MO3MLMHU  OOydarollerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00I1eCTBa;

NOPUHATHE TPAJULHMOHHBIX OOIIEUeNIOBEUECKUX TI'yMAaHUCTUYECKHX U JIEMOKpPAaTHUECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTU COBMECTHYIO JESITEIBbHOCTb B MHTEpEcax TIpa)JIaHCKOro oOIIecTBa,
y4acTBOBAaTh B CAaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHu3aluy;

yYMEHHUE B3aUMOJECHCTBOBATh C COIIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH € UX (QYHKIHUIMHU
Y Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) NAaTPHOTHYECKOTO BOCTTUTAHUS

c(OPMHPOBAHHOCTh POCCUNUCKOI Ipa)1aHCKOW UAEHTUYHOCTH, IaTPUOTHU3MA,;

[IEHHOCTHOE OTHOUIEHUE K IOCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUNCKUX YUEHBIX
B 00s1acTu (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHHUMATh OCO3HAHHBIE PEUICHHs, OPUEHTUPYACh Ha
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MOpaJIbHO-HPAaBCTBEHHBIEC HOPMBI U IICHHOCTH, B TOM YHCJIE B JACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUUBOTO OYIYIIEro;

4) 3cTeTH4eCKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUICHWE K MHUPY, BKJIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3HYECcKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3InYHbIM chepaM npodecCHOHaTbHOM e TeIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
Gu3MKOl W TEXHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiei mnpodeccuu u
peanr30BbIBATh COOCTBECHHBIC JKU3HCHHBIC IIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W caMOOOpa3oBaHHWIO B 00JacTH (pU3MKK HA
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

C(OPMHUPOBAHHOCTh  JKOJIOTMYECKOH KYJIBTYpPhI, OCO3HAHHUE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUI B OKPYKAIOIIEH Cpe/ie HA OCHOBE 3HAHUS LEIeH
YCTOMYUBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacuIMpeHre OMbITa ASSITSIBHOCTH KOJOTHYSCKON HANPABICHHOCTH Ha OCHOBE MMEIOIIHXCS
3HaHU# 110 Pu3HKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nUeckoil HayKu;

OCO3HAHME [IEHHOCTH HAYYHOW NEATENIbHOCTH, TOTOBHOCTH B IPOLIECCE M3YYCHHUs (PU3HKH

OCYIICCTBJIATE MPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIBHOCTD HHAUBUIYAJIBHO U B I'PYIIIIC.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJjoruyeckue qeMcTBUA:
CaMOCTOSITENIbHO (POPMYIMPOBATh M aKTyalIM3UPOBaTh MpoOIeMy, paccMaTpuBaTh &
BCECTOPOHHE;
ONPEAENIATh LENU IEITEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PM3NUECKUX SBICHUSX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOIEMbI C YIETOM aHAM3a UMEIOLIUXCS MaTepUaIbHBIX H

HEMaTepHUaIbHBIX PECYPCOB;
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BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBHE pPE3YJbTATOB IIEIISAM,
OIICHUBATh PUCKHU MOCJIECACTBUI JESITEIILHOCTH;

KOOPJAMHHUPOBATh W BBIIOJHATH pPa0OTy B YCIOBHSX pPEajbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUYEBBIMHU TMOHATHSAMU WU MeTojamMH (pusudeckoin
HAYKH;

BJIQ/IETh HaBBIKAMH Y4eOHO-HMCCIIEIOBATEIbCKOW U MPOEKTHOW MAEsITeNbHOCTH B 001acTu
(GU3HUKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHPHOMY IOWCKY METOJOB PEIICHHS 33134
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIQJIETh BUJAMHU JEATEIHHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHS, €ro HWHTEpIpEeTalHH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3NIUYHBIX YU€OHBIX CHUTYaIUSX, B TOM YUCIE MPH CO3JIaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3HKH;

BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/a4y, BBIJIBUTATh TUIIOTE3Y
e€ pelieHus, HaXOAUTh apTyMEHTHI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl
U KPUTEPUU PELICHHUS,

aHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ PEHICHUS 3aJaud Pe3yJbTaThl, KPUTUUECKH OIICHUBATH
WX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTHh U (popMynHpOBaTH COOCTBEHHBIE 33Ja4u B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM
qHclie MPU U3YYeHUU (DU3HKY;

JIlaBaTh OIEHKY HOBBIM CUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BJIQJICTh HABBIKAMHU MONY4YeHHUs] WHPOpMaAruu (PU3HMUECKOrO COAEPKaHHUS M3 HCTOUYHHUKOB
pa3HbIX THUIIOB, CaMOCTOSATEIbHO OCYIIECTBJISATH TIOUCK, aHalIM3, CHCTEeMaTH3alUui0 U
WHTEPIPETAH0 HHOOPMAITUN PA3TUIHBIX BUIOB U (POPM MPEICTABICHHS;

OIICHUBATH IOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIL30BaTh CPEACTBA MHPOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AIMOHHBIX 3aJad ¢ coOmoaeHrueM TpeOoBaHUi

SPrOHOMUKH, TEXHUKU O€30MacHOCTH, TMTHEHBI, pecypcocOepeKeHHUs, MPAaBOBBIX M ATHUECKUX
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HOPM, HOPM HH(GOPMAIIMOHHON O€301TaCHOCTH;
CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJIEPKAHMS B PA3IMYHBIX (popMaTax ¢ yuy€ToM Ha3HAUYCHUS
uHpOpMALlUM M IENIEBOM ayJUTOpUHU, BHIOMpas ONTUMAIbHYIO (OpMYy TPEACTABICHUA U

BHU3YyaJIM3alluu.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN AEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYAIMi U CMATYaTh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHMBHUIYyaIbHON paboTHI;

BbIOMpaTh TEMaTHUKy W METOAbl COBMECTHBIX JEHCTBUN C y4y€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATBH LIEJIM COBMECTHOM JAEATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBAThH JACHCTBUS
0 €€ JOCTHKECHUIO: COCTABJIATH IUIAH JEWCTBUM, pPAacHpeleisaTbh pONIM € YYETOM MHEHMM
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OILICHMBATh Ka4€CTBO CBOETO BKJIA/la U Ka)XJI0r0 Y4aCTHHKA KOMaH/Ibl B OOIIUNA pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

IIpejJlaraTb HOBBIE ITPOEKTHI, OLICHMBATh HJEU C IO3UMUUU HOBHU3HBI, OPUIMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATH MO3UTUBHOE CTPATETHUYECKOE IOBEICHHUE B PA3JINYHBIX CUTYyalUsAX, IPOSBIATh

TBOPYECTBO U B006pa)KeHI/Ie, OBITH HWHHUIINATHUBHBIM.

PerynasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbI€ /1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENBHYIO JAEATEIBHOCTh B 00NACTH (PU3UKH U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOATEJIbHO COCTAaBJISITh ITUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3aJ]ay, IUIaH
BHITIOJTHEHHSI  MPAKTUYECKOW pabOTBl ¢  y4€TOM HMEIONIUXCS  PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacIIMpsTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEANTOYTECHUIH;
JIeNaTh OCO3HAHHBIA BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peLIeHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;
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croco0CcTBOBaTh (DOPMHUPOBAHHUIO U TIPOSBICHUIO IPYIUIIMN B 00J1aCTH (PU3HUKH, TTOCTOSTHHO

MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPO.JIb, SMOIIHOHAIbHBIH HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUSIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTH, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIQJICTh HABBIKAMU MO3HABATEIILHON peliekcHH Kak OCO3HAHUWsSI COBEPIIAEMBIX JCUCTBUN U
MBICJIUTEJIbHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh PUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AECITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporiecce AOCTHKECHHS JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBI IO (DU3HKE IS
YPOBHSI CpeAHero oOmiero oOpa3oBaHus y OOYyYarOMMXCS COBEPIICHCTBYETCS 3MOLMOHAJIBHBIN
WHTEIJIEKT, MPEANoaraonui chopMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKJIIOYAIOIIEIO0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEJIEHUE, CIOCOOHOCTh AJaNTHPOBAThCS K OMOIMOHATIBLHBIM H3MEHEHHSIM U TMPOSBIATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTIXKCHHIO 1€ U YCIexy,
ONTUMHU3M, UHUIIHATUBHOCTH, YMEHHUE JEHCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIONIEH CIOCOOHOCTh TMOHUMATh SMOIIMOHATBHOE COCTOSHHE JIPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKHUBAHUIO;

COITMAIbHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUSI C JIPYTUMU

JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy obyuenuss B 10 kjacce npeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh y O0OYUAIOIIUXCSl YMEHUI:

JIEeMOHCTPHPOBATh Ha MpUMepax pojilb U MecTO (PU3MKH B (POPMHUPOBAHUH COBPEMEHHOMH
HAay4YHOM KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B IPAKTUYECKOU

JIeSITEILHOCTH JIIOACH;
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YUUTBIBATh TPAHUIBI IPUMEHEHHS W3YUEHHBIX (PU3MUECKUX MOJENei: MaTepuanbHas TOYKa,
WHEepIUalbHasl cucteMa oTcuéra, abCONIOTHO TBEPIOE TEJO, WICANbHBIN ra3, MOJEIH CTPOCHHUS
ra3oB, >KUJKOCTEH M TBEPIBIX TN, TOYCUHBIH SICKTPUUYECCKUNA 3apsiyl MPU pEIIeHUN (PU3HMUECKUX
3ajad4;

pacrio3HaBaTh (pU3MUECKUE SBJIECHUS (MPOLECCh]) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOEHMSI BEIIECTBA M BJIEKTPOJUHAMHUKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE ABIKEHHE, CBOOOHOE TTaICHHUE Tell, IBUKCHUE
[0 OKPY’KHOCTH, MHEpLUs, B3aUMOJEHCTBUE Tell, Ju(pdy3us, OPOyHOBCKOE IBH)KEHUE, CTPOECHUE
KHUJIKOCTeH M TBEPIBIX TeJ, U3MEHEHHEe 0O0b&Ma Tel NpU HarpeBaHuU (OXJAKIEHUH), TEIUIOBOE
paBHOBECHE, HCIIAPEHHE, KOHJCHCALMs, IUIABICHUE, KPUCTA/UIM3aLUsA, KUIICHUE, BIIAXXHOCTH
BO3/lyXa, IOBBIIICHUE JABJICHHs ra3a IPHU €ro HAarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEXKIY
rapaMeTpaMy COCTOSIHUA r'a3a B U30MPOLIECCax, dJIEKTPU3ALUS TeJl, B3AUMOIEHCTBUE 3aps/IOB;

OIHCBIBATh MEXAHUUECKOE JABUKEHHE, UCIIOJIb3Ys (PU3MUECKUE BETMUMHBI: KOOPIAMHATA, IYTh,
IIEpEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWIA, UMITYJIbC TeJld, KUHETUYECKask YHEPIHs,
NOTEHIMATIbHAs JHEPrHs, MEXaHW4yeckas paboTa, MEXaHHYECKass MOUIHOCTh, ITPU OINHCAHHUU
IPaBUIbHO TPAKTOBATh (PU3NYECKUI CMBICI MCIIOJIb3YEMbIX BEIMUUH, UX 0003HAYECHUS U €AUHULIBI,
HaXOJUTh (POPMYJIbL, CBS3bIBAIOIIME TAHHYIO (U3UYECKYIO BEIMUYHUHY C IPYTMMHU BEIMYMHAMU;

ONKCHIBaTh M3yYEHHBIE TEIUIOBBIE CBOICTBA T€JI U TEIUIOBBIE SIBJICHUS, HCIONb3Ys
¢u3nueckue BEIMYMHBL: JIaBJI€HUE Ta3a, TeMIeparypa, CpeaHss KUHETUYecKas JHeprus
XAO0TUYECKOTO JIBJKEHUS MOJIEKYJ, CPEIHEKBaJApaTU4HAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSsS HHeprus, pabora raza, Kod3((QUIMEHT MOJE3HOro JIEHCTBHS TEIUIOBOIO
JIBUTATENIS; IPU OMMCAHUY TPABUIIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEIMUUH, UX
0003Ha4YeHMs U €IMHUILIBI, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOIINE JTaHHYIO (DU3HUECKYIO0 BEJIUYHMHY C
JPYTMMH BEJTMYMHAM;

ONMCHIBATh H3YYECHHBIE DJIEKTPUUYECKUE CBOMCTBA BELIECTBA M JJIEKTPUUYECKUE SBIICHHUS
(mpotiecchbl), MCHOIb3Ys] (PU3NYECKHE BEIUYMHBI: DJIEKTPUUECKUM 3apsij, 2JIEKTpUYECKoe IoJe,
HANpPsDKEHHOCTD MOJISA, MOTEHIIMAJ, pa3HOCTh MOTEHIIMAIOB; IPYU ONHUCAHUU NMPABUIBHO TPAKTOBATh
(¢u3uUecKuil CMBICT HCIIONIb3YeMbIX BEIUYHH, UX 0003HAYEHUS U €JUHMIIBL, YKa3bIBaTh (GOPMYIIH,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUMHY C APYTUMH BETMYHMHAMU;

AHAIN3UPOBATh (PU3MUECKHE NPOLECChl M SBICHHS, HCHONB3YyS (PU3MUECKHe 3aKOHbI U
NpUHIMIBL: 3aKOH BcemupHoro tsarotenus, I, II u III 3akonsr HbroToHa, 3aKOH coXpaHEHHs
MEXAHUUYECKOM PHEPrUM, 3aKOH COXPAHEHWS HMITYJbCa, IPUHLMI CYNEPIIO3ULUN CHJI, TIPUHLHUI
paBHOIIPaBUsl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYJISPHO-KMHETUYECKYIO TEOPHIO CTPOCHMS

BE€IICCTBA, Ta30BBIC 3aKOHBI, CBA3b CpeI[HeI\/’I KHHETHYICCKOM OHCPIUH TEIIJIOBOI'O JABMIKCHHA MOJICKYIT
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¢ aOCOJIIOTHON TeMITepaTypo, MePBBIN 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHECHHS JIEKTPUUECKOTO
3apsna, 3akoH KynmoHa, mpu STOM pa3nuyarh CIOBECHYIO (OPMYIHpPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAXKCHHUE U YCIIOBHS (TPaHUIIbI, 00JaCTH) TPUMEHUMOCTH,

OOBSACHATH OCHOBHBIC MPUHLUIIBI JEHCTBHUS MalIlH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO MCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

BBITIOJHATh OKCIIEPUMEHTHI 10 WCCIEIOBAHUIO (DM3MUECKUX SIBICHUN U TMPOIECCOB C
WCIIOJIb30BAaHUEM TPSMBIX U KOCBEHHBIX U3MEPEHHM, IPH ATOM (HOPMYIUPOBATH MPOOIIeMy/3a1aqy
U TUINOTE3y Y4eOHOro 3KCIepuMEeHTa, coOMpaTh YCTaHOBKY M3 IMPEAJIOKEHHOTO 000pYAOBaHUSA,
MPOBOAMTH ONBIT U OPMYIUPOBATEH BHIBO/IBI,

OCYIIECTBIISTh MPSMBIC U KOCBEHHBIC U3MEPEHUS (DU3MUECKUX BEITUYHH, IIPH 3TOM BBHIOMPATh
ONTUMAIBHBIA CIIOCO0 M3MEPEHHUS M MCIOJb30BaTh M3BECTHBIE METOJIBI OIICHKU IMOTPEUTHOCTEH
U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEXAYy (PU3NYECKMMH BEITMYMHAMU C UCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUI, TPU STOM KOHCTPYHPOBATH YCTAaHOBKY, (DHKCHpOBATH pe3yJabTaThl IOJYYCHHON
3aBUCHUMOCTH (PU3WYECKUX BEIWYHMH B BHJIC TaOIHUI] U rpaUKOB, JENIaTh BBIBOJKI 110 Pe3yIbTaTaM
UCCJIEI0BAHMS;

coOnrofarh mpaBwia O€30MacHOro TpyAa IpH MPOBEACHUH HCCIEIOBaHUI B paMKax
y4eOHOTO  JKCIIEPUMEHTa, y4eOHO-HCCIIEZOBATENbCKOH M MPOSKTHOM  JIEATENBHOCTH  C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPATOPHOTO 000PYIOBAHUS;

peliaTh pacu€THbIC 3a7]a4U C SIBHO 33JJaHHON (U3NYECKOM MOJENbI0, UCTIONb3YS (hU3HUUeCcKHe
3aKOHBI M TPHUHIIMIIBI, Ha OCHOBE aHalW3a YCIOBHS 3aJaydl BBIOMpPATh (U3UYECKYIO MOJEIb,
BBIZICNIATh (DU3UYECKUE BEIMYUHBI U (OPMYIBI, HEOOXOIWMBbIE Jisi €€ pelnieHusi, MPOBOAUTH
pacy€Thl U OIIEHUBATH PEATFHOCTH MOJYYEHHOTO 3HAYCHUS (PU3NUECKON BEIMYUHBI;

pemarb KAauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHUl ¢ ONOpOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

WCIIOJIH30BATh MPHU PEIICHUU YYEOHBIX 3a/1ad COBPEMEHHBbIE WH(OpPMAIIMOHHBIE TEXHOJIOTUU
JUISL TIOUCKA, CTPYKTYPUPOBAHUS, HWHTEPHPETANMH U TPEACTABICHHUS YYEeOHOW W HAy4YHO-
MOMYJISIPHON HWH(POPMAIINH, MOJTYISHHON U3 Pa3IMYHBIX UCTOYHHKOB, KPUTUUYECKU aHAITM3UPOBATH
MOJTy4aeMyro HHPOPMAIIHIO;

MPUBOANTH TMPUMEPHI BKJIaJla POCCHUCKHX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B TIOBCETHEBHOM XKU3HU I 0OeCTieueHus
0€30MacHOCTH MPHU OOpALIEHUH ¢ MPUOOpPaMU U TEXHUYECKUMH YCTPONCTBAMH, JJIsi COXPAHEHUS

3JI0pOBBS U COOJIIO/IEHUS] HOPM 3KOJIOTHUYECKOTO MOBEACHUSI B OKpY KaloLleil cpee;
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paboTaTh B TpyHIE C BBHIMOJIHEHUEM DPa3IUYHBIX COIMATBHBIX POJICH, IIAHUPOBATh paboTy
TPYNIbI, palMOHAIBHO PACHpPENeNATh OOS3aHHOCTH M IJIAHUPOBATh  JICATEIIBHOCTH B
HCCTAHAAPTHBIX CUTyalUAX, AACKBATHO OLCHHUBATL BKJIAA KaXJIO0ro H3 YYAaCTHHUKOB TI'PYIIIBLI B
pelIeHHEe paccMaTprUBacMOi IPOOIIEMBI.

K koniy oOydenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MeCTO (PHU3UKH B (POPMHUPOBAHUM COBPEMEHHOMN
HAYYHOH KapTHHBI MHpa, B PAa3BUTUHM COBPEMEHHOW TEXHUKHM M TEXHOJIOTHH, B MPAKTUYCCKOH
NEeSITeTLHOCTH JIFO/ICH, IIEJIOCTHOCTh U €IMHCTBO (PM3UYECKOIN KAPTHHBI MUPA;

YYUTHIBATh TPAHMIBl NPUMEHEHHS M3YYCHHBIX (PU3MUYECKUX MOJAENeH: TOYEUHBIN
BJIGKTpI/I‘IeCKI/Iﬁ 3apsan, JIyd CBETaA, TOYEYHBIM NCTOYHUK CBCTA, AACpHasA MOJCIIbL aTOMa, HYKJIOHHAA
MOJIE]Ib aTOMHOT'O sijipa MPH peiieHrH (GU3NISCKHUX 3a/1a4;

pacrio3HaBaTh (PU3MUECKUE SBJICHUS (TMPOLECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJIMHAMUKHA W KBAaHTOBOW (PM3UKU: JJIEKTPUYECKAs TPOBOJUMOCTH, TEILIOBOE, CBETOBOE,
XUMHUYECKOEC, MAarHuTHOC HeﬁCTBHﬂ TOKa, B3aHMOIICﬁCTBH€ MAariuMToB, 3JICKTPOMAarHuTHAasA
WHIYKIMS, JCHCTBUE MArHUTHOTO TIOJS HA TPOBOJHMK C TOKOM U JIBIXKYIIMHCS 3apsil,
AJIGKTPOMArHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHHOE PACIPOCTPAHEHHE CBETA, OTPaKCHUE,
npejoMiieHue, uHTepdepeHIys, Iupakuus ¢ [OJSpH3alMs CBETa, JUCHEPCUS CBETa,
doroannekrpudeckuii d3pdexr (hotodrddekr), cBeTOBOe NaBiIcHHE, BOZHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, ECTECTBEHHAsI U UICKYCCTBEHHAS PaIOaKTUBHOCTH;

OMKCHIBATh HM3y4YEHHBIE CBOWMCTBA BeUIECTBA (DNEKTPUUYECKUE, MArHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTh Pa3IMYHBIX CpPEA) M DJIEKTPOMATHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3YS  (PU3WYECKUE BEIWYWHBL JJIEKTPUYCCKUHM  3apsl, CHja TOKa, JJICKTPHYECKOe
HaNpsDKEHUE, DIIEKTPUYECKOe COMPOTHBIICHHUE, PA3HOCTh MOTEHIIMANIOB, YJIEKTPOJIBUKYIIAs CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuwia JlopeHra, WHIYKTUBHOCTh
KaTYIIKA, DHEPTUsl AJIEKTPUUYECKOTO M MArHUTHOTO TIOJIeH, TMEPHOJ M YacToTa KoJjieOaHUW B
KoJIe0aTeIbHOM KOHTYpE, 3aps] M CHja TOKa B MPOIECCE TapMOHUYECKUX DJICKTPOMArHUTHBIX
KonebaHuii, (QOKYCHOE pacCTOSHHE U OINTHYecKas CHJa JIMH3BI, TPU OMHCAHUU MPABUILHO
TPAKTOBAaTh (PU3UUYECKUN CMBICI UCIIOJIb3yEeMbIX BETMYHH, HX 0003HAUEHUS U €TUHUIIBI, YKA3hIBATh
(GhOpMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU BETUYNHAMU;

OIMMUCBIBATh U3YUCHHBIC KBAHTOBBIC ABJICHUSA U IMPOLECCHI, UCIIOJIb3YA (bHSH‘IeCKPIe BCJIIMYNHBI:
CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTa CBETA, SHEPTUS U UMITYIbC (HOTOHA,
MepUo ] TOJIypacnaaa, DHEPrusl CBSI3UM AaTOMHBIX sJep, MPH OMHCAHUU MPABUIBLHO TPAaKTOBATh

q)HSI/I‘IeCKI/II\/'I CMBICJI UCITIOJIB3YEMBIX BCIIUYHUH, UX o0o3HaYeHHUS U CAVHUIIBI, YKAa3bIBaTb (bOpMy.HI)I,
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CBSI3BIBAIOINME JAaHHYIO (PM3MYECKyI0 BETMUYMHY C JPYTMMH BEIMYMHAMH, BBIYUCIATH 3HAUYCHHE
(U3HYECKON BETMIMHBL;

aHATU3UPOBaTh (U3NYECKUE TIPOLECCHl W SBICHHS, HCIONB3Ys (U3NYECKHE 3aKOHBI M
NpUHOUNBL: 3aK0oH OMa, 3aKOHBI ITOCIIE0BATEIBHOTO U MapaJLICIFHOIO COSIMHEHUS IPOBOHUKOB,
3akoH Jlxoyms—JIeHnma, 3akOH DIEKTPOMarHUTHOW WHAYKIHMH, 3aKOH IPSMOJMHEHHOTO
pacrpoCTpaHeHHUs CBETa, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI INPEIOMIICHUS CBETa, ypaBHEHHE
OnnmreitHa i hotodddexra, 3aK0H COXpaHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXpaHEHUsI HIEKTPUIECKOT0 3aps/ia, 3aKOH COXPaHEHUsI MacCOBOT0O YMCIIa, MOCTynaTsl bopa, 3akoH
pPaJMOaKTHBHOTO pacmaga, IMpH 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBHSA (TPAHULBI, 00JIACTH ) IPUMEHUMOCTH;

OTIpeNIeNIATh HAIIPABICHUE BEKTOPA MHIYKIIMU MAarHUTHOTO IOJISL TPOBOJHUKA C TOKOM, CHIIBI
Awmniepa u cuibl JlopeHna;

CTPOUTPH U OIHCHIBATh N300paKeHUE, CO3/[aBaeMOe IIJIOCKUM 3€pKaJioM, TOHKOH JTMH301;

BBIMOJIHATh OKCIEPUMEHTHI TI0 HWCCIEAOBAHHIO (U3NYECKUX SBICHUH W TPOIECCOB C
HCTIOJIb30BAaHUEM MIPSMBIX H KOCBEHHBIX M3MEPEHHI: TIPU 3TOM (OPMYIHUPOBAThH MpodiieMy/3anaqy
U THIOTE3y Y4eOHOro SKCIEpPUMEHTa, cOOMpaTh YCTAaHOBKY W3 IPEUIOKEHHOTO 000pYyIOBaHHS,
IPOBOJUTH OTIBIT ¥ (POPMYIHPOBATH BBIBOJIBL;

OCYILECTBIISITh IPSIMbIE U KOCBEHHBIC M3MEPEHUs (PM3NYECKUX BEIWYHH, IIPU STOM BBHIOUPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUsI M HWCIOJIb30BaTh HM3BECTHBIE METOJBI OLEHKH IOTPEIIHOCTEH
U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (PM3MUECKUX BEIMYUH C HCIOJIb30BAaHUEM IPSIMBIX HM3MEPEHUIl:
IpA STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PHKCHpPOBATH PE3yJbTAThl IOJYYEHHOW 3aBHCHMOCTH
(GU3NIECKUX BETMYMH B BUJIE TAOJIUI] U TPAPHUKOB, AETATh BEIBOJBI TI0 PE3yJIbTaTaM HUCCIICAOBAHMS,

coOmoaTh mNpaBuia 0O€30MacHOro Tpyda HpU TMPOBEACHUM MCCIEIOBAaHMH B paMKax
y4eOHOTO  SKCIIEPUMEHTa, y4eOHO-HUCCIIEOBATENbCKOM M MPOEKTHOM  JIeATENBHOCTH ¢
UCTIOJIF30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacy€THBIC 3a/1a4d C SIBHO 3aJJaHHON (DU3NYECKON MOJEINbI0, UCTIONB3Yys (PH3NUecKue
3aKOHBl M MPHUHLUIBI, HAa OCHOBE aHalIM3a YCJOBUS 33/Ja4d BbIOMpPATh (PU3MUECKYIO MOJENb,
BBIJICNIATE (U3MYECKHE BEIMYUHBI U (OPMYJbI, HEOOXOMUMBIE A €€ pelieHHs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEATLHOCTH IMOIYYEHHOTO 3HAUYCHUS (PH3MUECKON BEITMYMHEI;

pemarh KadeCTBEHHBIC 3aJ]aud: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCIIOJIb30BaTh NPU PELICHUH Y4eOHBIX 3a]a4 COBpEMEHHble MH()OPMAIMOHHBIE TEXHOIOTHH

JUIsL TIOMCKa, CTPYKTYpUPOBAaHMS, HWHTEpPIpETallMd M TMpeICTaBiIeHHs y4eOHOM U HaydHO-
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HONYJISIPHO# MHGOPMAIMH, TIOJYYCHHOW U3 Pa3IMYHBIX KCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH
MOJTy4aeMyr0 HHPOPMAIHIO;

OOBSICHATH MPUHLHUIIBI ACHCTBHUS MAIWH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCJIOBHUS UX 0€30MaCHOTO MCIOIb30BaHMS B TIOBCETHEBHOM KU3HHU;

NPUBOJUTh MPUMEPHl BKJIaJa POCCHHCKAX M 3apYOEKHBIX YUYEHBIX-(PHU3MKOB B Pa3BHTHEC
HAYKHU, B 00BSCHCHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

HCII0JIL30BATh TCOPCTUYCCKUC 3HAHUA 110 (1)I/ISI/IKG B HOBCCHHGBHOﬁ JKU3HU I 06CCHC‘-ICHI/ISI
0€30MacHOCTH TPU OOpalleHUuH ¢ MPUOOPaMU U TEXHUYECKUMH YCTPOHMCTBAMH, JJISI COXPAaHECHHUS
3JI0POBBSI U COOJIFOICHHS HOPM 3KOJIOTHYECKOTO MIOBECHUS B OKPYKArOIeH cpeie;

paboTaTh B TpylIe C BBHIMOJIHEHUEM Pa3IHYHBIX COLMAIBHBIX POJCH, IIaHUPOBATh padoTy
IpyOIbl, palMOHAIbHO pacHpeleNiaTh OO0S3aHHOCTM M IUIAHUPOBATh  JIEATENbHOCTh B
HECTaHIAPTHBIX CHUTYaIMsIX, aJCKBAaTHO OIICHMUBATh BKJIAJ] KaKIOr0 M3 YYaCTHHKOB IPYIIIBI B

peleHne paccMaTpuBaeMoOi IPOOIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acos DJIeKTPOHHbIE JesiTeJIbHOCTH YYUTEJISl C Y4eTOM padoueit
HaumenoBanmue
Ne Kontpo MpakTu (uuposbIe) NMpOrpaMMbl BOCTIUTAHHUS
n/n Eazie']:;fMlLTeM Bcero JIbHBIE yeckue oOpa3oBare/ibHbIE
porp padoThI padoThI pecypcbl
Pa3znen 1. PU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
MIPHUBJICKATh BHUMAHHUE 00YJaIOIIUXCS K
o0cyxaaeMoii Ha ypoke HHpOopMaIuH,
AKTHUBH3AIMH I03HABATEILHOM AEATEILHOCTH
o0y4aromuxcs;
OpPraHU30BBIBATh PA0OTY 00YUAIOIIUXCS C
dusrka ¥ METOIbI bubmorexa [IOK C(I:unanLHo 3Ha‘II/II;\)/IOI71 H}Il-lq)o;;auﬁleﬁ o
1.1 2 0 0 https://m.edso0.ru/7 .
HAy4YHOTO ITO3HAHUS fA1bf72 MIOBO/TY TTOJIy9aeMOM HaypOKe COLUATBHO
— 3HAYMMOW MH(pOpMaIUu —
00CyX1aTh, BBICKa3bIBATh MHEHHUE;
Pa3BuBath y oOyuaromuxcs
MMO3HABATEIIEHYIO aKTUBHOCTb,
CaMOCTOSITENIbHOCTh, UHUITUATHBY
Htoro o pasneny 2

Pa3zgen 2. MEXAHUKA

2.1 Kunematuka 5 1 0

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

f41bf72

YCTaHABIIMBATh JOBEPUTEIIBHBIE OTHOLIECHUS
MEXy yUUTeIeM U 00ydatoIuMHcs,
CHOCOOCTBYIOIINX

MO3UTUBHOMY BOCIIPUATHIO yUaIIUMHCS

TpeOoBaHUI UNIPOCHO YUUTENS,
NPUBJIEKAaTh BHUMaHHE 00yYaroIUXCsl K
[IEHHOCTHOMYACIEKTy U3y4aeMbIX Ha YPOKe
SIBIICHUH, TOHATHUH,

MIPUEMOB,

OpPraHU30BBIBATH MIEPCTBO

SpYAUPOBAHHBIX 00yUaOLINXCS
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HaJl UX HEYCIEBAIOINUMU

OJTHOKJIACCHUKAMH, JAr0IIee 00yJaronuMCst
COIMAJIbHO3HAYMMBIN OMBIT COTPYAHUYECTBA
¥ B3aUMHOM

ITOMOIIIH.

2.2

2.3

JnHamuka

3aKOHEBI COXPAaHCHUMA
B MCXAaHHUKEC

Nroro no pazgeny
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI

18

9

bubnuoreka [JOK
https://m.edsoo.ru/7

f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7

f41bf72

‘ bubmuoreka [IOK

Peanu3oBbIBaTh BOCIIUTATEIIBHBIC
BO3MOXHOCTH B Pa3JIMYHBIX BUJAX
JESITeIbHOCTH 00YUYAIOIIUXCSI CO
CJIOBECHOM (3HAKOBOI1) OCHOBOI1: BBIBO/IbI
u

JI0Ka3aTeIbCTBO (POPMYII, aHATIN3 (HOPMYIL,
PEIICHHUE TEKCTOBBIX KOJMUYECTBEHHBIX H
Ka4C€CTBCHHBIX 3a1a4, BbIIIOJTHCHUEC 3aI[aHHfI 10
pasrpaHUUYCHHIO MTOHSTHH,

MoOy>XaaTh 00y4YarOIIMXCs COOJII0AaTh HA
ypoKe

NPUHIUIBI Y9eOHON TUCIUILTNHBI 1
CaMOOpTaHu3aINH;

OpraHu30BbIBaTh WHANBUAYAIBHYIO
yueOHYI0

JeSITETTHHOCTD

MoOYyXIaTh OOyYarOIIMXCS COOII0AATh Ha
ypoke
MPUHIUIBI Y9eOHON TUCITUTUTNHBI 1
caMOOpraHu3alun
Opranu3oBbIBaTh ISl 00yJaromuxcs
CUTYallUil KOHTPOJIS U OLIEHKHU (KaK
y4eOHBIX JTOCTH)KEHUN OTMETKAMU, TaK
U MOpPaJIbHbBIX, HPAaBCTBEHHBIX,
rpaKIaHCKUX MOCTYIIKOB)

Peanmm3oBEIBaTh BOCIIHTATEILHBIC
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3.2

MOJICKYJISIPHO-
KUHETUYECKON
TEOPHUH

OCHOBBI
TePMOJIUHAMUKU

10

https://m.edsoo.ru/7

f41bf72

bu6mmoreka [{OK
https://m.edsoo.ru/7
f41bf72

BO3MOYKHOCTH B Pa3JIMYHBIX BUIAX
JIeSATEIbHOCTH 00YYaIOIIUXCS CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: BBIBOJIbI K
JI0Ka3aTeabCTBO (POPMYII, aHATIN3 (HOPMYIL,
pEIICHHE TEKCTOBBIX KOJMYECTBCHHBIX U
Ka4eCTBEHHBIX 3aJ1a4, BBIIIOJHECHUE 3aaHUM 110
pasTpaHUUYCHHIO MTOHSATHH,

noOyXaTh 00yJaronmxcs co0I0aaTh Ha
ypOKe

NPUHIUIB YIeOHON TUCIUILTUHBI 1
caMOOpraHu3aIH;

OpraHu30BBIBaTh HHIUBUIYAIBHYIO YICOHYIO
NeSITeIIbHOCTb,

OpraHU30BbIBATh PA0OTY O0YYAIOIINXCS C
COLIMAIBHO 3HAYMMOM HH(pOpMAIHEH 110
MOBOJIy TIOJIy4aeMOii Ha YPOKE COI[HATIBHO
3HAYMMOI MH(pOpMAITH —

00CYX/IaTh, BEICKa3bIBATh MHCHUE

Opranu3oBbIBaTh JIJIs1 00YYaromMXCcsl CUTYalui
CaMOOLIEHKH (KaK y4eOHBIX TOCTHKEHUH
OTMETKaMH, TaK U MOpaJIbHbIX, HDABCTBEHHBIX,
Ipak JaHCKHX

MIOCTYIIKOB),

aKI[EHTHPOBATh BHUMaHUe 00yUaronuxcs Ha
HPAaBCTBEHHBIX NMPOOJIEMax, CBI3aHHBIX C
HayYHBIMH OTKPBITUSMH, H3y4aeMbIMHU Ha
YpOKe,

OpraHU30BBIBATH IIE(CTBO MOTUBUPOBAHHBIX
00ydJaronuxcst HaJ UX HEYCIeBAIOIIUMHU
OJTHOKJIACCHUKAMH, J1atoliee 00yJyaromuMcst
COLIMAJIbHO 3HAYMMBIH OMBIT COTPYAHUYECTBA U
B3aMMHOI IOMOIIIH

3.3

ArperaTHble
COCTOSIHUSI

bu6mmoreka [JOK
https://m.edsoo.ru/7

YCTaHABJIUBATH JOBEPUTEIBHBIE OTHOIIEHUS
MEXy YIUTEJIEM U 00y4JarouMHUCs,
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Benrectsa. Pa3oBEIe
MePEXO/Ib

f41bf72

CITOCOOCTBYIOIINX

MO3UTUBHOMY BOCTIPUSITUIO YUAITUMHUCS
TpeOOBaHUH U POCHO yuuTE,
OpraHU30BBIBATH PaOOTy 00YUAIOIIUXCS C
COIMAIFHO 3HAYMMOM HH(OpMaIe 1mo
MOBOJIY MOJIy4aeMOi Ha YPOKE COIMATBHO
3HaYUMOM HH(OPMALIUY —

00CyX1aTh, BBICKa3bIBATh MHEHUE;
Hcnonp30BaTh BOCIHUTATEIbHBIE BO3MOKHOCTH
coJepKaHus y4eOHOTO IpeaMeTa yepe3
0100p COOTBETCTBYIOIUX TEKCTOB IS
YTCHHUS, 33149 JUIsI PEIICHUS, TPOOIEMHBIX
cuTyalnui s o0CyKIeHus B Kacce

Htoro no pazneny 24

Paznea 4. JIEKTPOJAUHAMUKA

4.1

4.2

DNeKTpocTaTuKa 10

IlocTosHHEIM
AJIEKTPUYECKUM TOK.
Toku B pa3nuyHbIX
cpenax

12

bu6mmoreka [JOK
https://m.edsoo.ru/7

f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7

f41bf72

MHUIUUPOBATH O0yYaIOUINXcs K 00CYKIEHUIO,
BBICKA3bIBAHUIO CBOETO MHEHUS, BEIPAOOTKE
CBOEr0 K OTHOIIEHUS 10 MOBOJY MOIYy4aeMOil
Ha ypOKE COIMAIbHO -3HAYMMOU UH(POPMAIINH,
MPHUBJIEKATh BHUMAaHHUE O0YUaOIIUXCS K
LIEHHOCTHOMY aCMEKTY U3y4aeMbIX Ha YPOKE
SIBIICHUH, TOHATHUH,

MIPUEMOB,

OpPraHU30BBIBATH IPYMIOBEIE POPMBI yUeOHOIMA
JIESATCILHOCTH

[Tomoub 0O0y4aronMMcst B3TNIIHYTh Ha y4eOHBIN
MaTepHall CKBO3b MPU3MY YEIIOBEUECKOM
IIEHHOCTH,

MPUBJIEKATh BHUMAHUE 00 YJArOITIXCS K
LIECHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YPOKE
SIBJICHUM, TIOHSATHM,

MIPUEMOB,

OpPraHU30BBIBATH JJIsI O0YJAIOIITUXCS CUTYaIHHA
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KOHTPOJIS U OIIEHKH (KaK y4eOHBIX
JOCTH)KEHUH OTMETKaMH, TaK U MOPAJIbHBIX,
HPABCTBEHHBIX,

I'pa)/1aHCKUX OCTYIIKOB)

Wroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO 68 5 3
YACOB I10 ITPOT'PAMME
11 KIIACC
KosnuecTBo yacon DJIeKTPOHHBIE JlesiTeJILHOCTH YUUTEJISI C YUeTOM padoueii

HaumenoBanue
Ne P — Kourpo IpakTn (uudpoBbie) NPOrpamMMbl BOCIIUTAHUSA
n/m P Bcero JbHBbIE YyecKue o0pa3oBaTe/bHbIE

MPOrpamMMbl

padoThI padoThI pecypcbl

Paznea 1. JIEKTPOJAMHAMUKA

OpraHu30BBIBaTH B paMKaX ypoka
MOOIIPEHNE

yueOHO/colnanbHON YCIEIIHOCTH,
noOyXaTh 00yJaronxcs coOIoaaTh Ha

ypOKe
NPUHINIB Y9eOHOH JUCIUILTHHEI 1
MarauTHOe T0JIE. bu6mmoreka [IOK czI:Mog FaHIZ’:l - et
11 OJeKTpOMarHuTHas 11 2 3 https://m.edsoo.ru/7f p HH,
UCIIOJIb30BATh BOCIIUTATENbHBIC
WHTYKIHSI 41c97c
BO3MOXKHOCTH

coJIepKaHus yueOHOro MpeMeTa Yepes
moA00p COOTBETCTBYIOMIUX TEKCTOB JIJIsS
YTEHHS, 3a]a4 JIJIs

pereHus1, IpOOIEeMHBIX CUTYAIHH JIJIst
o0cyxIeHus B KJacce;

Hroro no paszneny 11
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Paznen 2. KOJIEBAHUSA U1 BOJTHbBI

2.1

Mexanuueckue n
3JIEKTPOMAarHUTHBIE
Koe0anus

bubnnoreka LIOK
https://m.edsoo.ru/7f
41c97c

IPUBJICKaTh BHUMaHHE 00yJaroIINXCsl K
[IEHHOCTHOMY aCIIeKTy U3Y4aeMbIX Ha yPOKe
SIBIICHHUH, IOHSATUH,

IIPUEMOB,

MHUIMHAPOBATh 00YYaIOLINXCS K
00CYXIEHUIO,

BBICKa3bIBAaHUIO CBOET'O MHEHUS, BBIPAOOTKE
CBOETO K OTHOIICHHS IO MOBOAY MOITy4aeMOn
Ha ypoKe

COLIMAIBHO 3HAYMMOU HH(OpMAIHH,
[TpoexTHpoBaTh CUTYyallUU U COOBITHS,
Pa3BUBAIOIINE YMOIIMOHATEHO-IIEHHOCTHYIO
cdepy oOyuaromerocs

2.2

Mexanuueckue n
ANEKTPOMATrHUTHBIE
BOJIHEI

bu6nuoreka [IOK
https://m.edsoo.ru/7f
41c97c

Co3naBath J10BEPUTEIbHBIN
TICUXOJIOTHYECKHI KIIMMAT B KJIacce BO BpEeMs
ypoKa,
OpPTraHU30BBIBaTh PabOTy OOyYaromuxcs ¢
COLIMATFHO 3HAYMMON WHOpMaIel o
MTOBOJTY ITOJTy9aeMOM Ha YPOKE COIHAIILHO
3HaUYMMOM HH(pOpMaIK —
00CyX/1aTh, BBICKa3bIBATh MHEHUE;
noOyX1aTh 00y4aronuxcs co0IroaaTh Ha
ypoKe
OOIETIPUHATHIC HOPMBI TIOBEJICHUS, PaBUIa
OOIIEHHS CO CTapIINMHU (YUYUTENSIMU) U
CBEPCTHHKAMH
(oOyJarormmumMucst)

2.3

Onrtuka

10

bubnuoreka [IOK
https://m.edsoo.ru/7f
41c97c

MPUBJIEKATh BHUMAHUE O0YJArOIIIXCS K
LIECHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YPOKE
SIBJICHUM, TIOHSATHM,

MIPUEMOB,

Hcnonap30BaTh BOCIUTATEIbHBIC
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BO3MOYKHOCTH
coJepKaHus y4eOHOTo MpeaMeTa yepe3
0100p COOTBETCTBYIOIUX TEKCTOB AJIs
YTEHUS, 3a/1a4 115

peLeHust, IPOOJIEMHBIX CUTyalui A7
oOcyxIeHus B KJacce;

Opranu30BbIBaTh 1J1s1 00Y4arOUXCs
CUTYalluil KOHTPOJI U OLIEHKH (KaK y4eOHBIX
JOCTH)KEHUH OTMETKaMH, TaK U MOPAJIbHbIX,
HPaBCTBEHHBIX,

IpakJaHCKHUX IMOCTYIIKOB)

Hroro no pasaciny

24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

WHUIIMAPOBATh 00YYAIOLINXCS K
00CYXIEHUIO,

BBICKa3bIBAaHUIO CBOET'O MHEHUSI, BBIPAOOTKE
CBOETO K OTHOIICHHS IO MOBOAY MOIy4aeMOn

OCHOBLI 5 BI/I6J‘II/IOTeKa HOK Ha YpOKE COIIUAJIbHO -3HAYUMOMU
3.1 CTICHHATILHON 4 1 0 https://m.edsoo.ru/7f nHopmaIyy,
TCOpHUn 410970 IMPUBJICKATb BHUMAHUC O6y‘laIOIJ_II/IXC$I K
OTHOCUTCIIBHOCTHU - HCHHOCTHOMy aCHGKTy I/ISyIIaeMI)IX Ha ypOKe
SIBIICHUH, TOHATHUH,
IIPUEMOB,
OpraHU30BBIBATH TPYNIOBBIE (HOPMBI yueOHOI
JCATCIIBHOCTU
Hroro no paszueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
AKICHTHUPOBATH BHUMAHUEC O6y‘-IaIOIJ_II/IXCH Ha
HPABCTBCHHBIX IT o6neMax CBS3aHHBIX C
SJ'ICMCHTLI BH6HHOTeKa HOK Hla)yT-IHLIMI/I OTKpL];I)TI/ISIMI/I I/I’3y‘-IaeMBIMI/I Ha
4.1 6 0 0 https://m.edsoo.ru/7f ’

KBAHTOBOU OIITUKH

41c97c

ypoke,
Peann3oBbIBaTh BOCOUTATEILHBIE

BO3MOXHOCTH B PA3JIMYHBIX BUAAX



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

JESITETLHOCTH 00YUYaIOIIMXCS CO CIIOBECHOU
(3HAKOBOI1) OCHOBOM: BBIBOJIbI U
JI0Ka3aTeIbCTBO (POPMYII, aHATIN3 (POPMYIL,
pelIeHHEe TeKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]1a4, BHITOJHCHNE 3a1aHUI
10 Pa3TPaHUYECHUIO IOHATHH,
YCTaHABJIMBATh JIOBEPUTEIHHBIC OTHOIICHUS
MEXy YUYUTEIEM U 00y4JaroIuMuUcs,
CITOCOOCTBYIOIINX

MO3UTUBHOMY BOCHPHUSATHIO YIAITUMHCS
TpeOOBaHUI U MPOCHO yUUTENs

4.2

Crpoenue atoma

bu6mmoteka [IOK
https://m.edsoo.ru/7f
41c97c

noOyxaTh 00y4aronmxcs co0IroaaTh Ha
ypoke

OOIIETIPUHATBIE HOPMBI IIOBECHUS, TPaBHIIa
OOLIEHUS CO CTApIIMMHU (YUYUTENISIMU) U
CBEPCTHUKAMHU

(oOyuarommmucs);

OpraHU30BBIBATH PabOTy 00yUarOIUXCS C
COLIMAJILHO 3HAUYMMOM nH(popManuen mo
IIOBOJLy ITOJIy4a€MOM Ha YpPOKE COLIMAIILHO
3HaYUMOM HH(pOpMALIUU —

00CyX/1aTh, BHICKA3bIBATh MHEHHUE;
OpraHN30BBIBATH HHIUBUIYAJIHHYIO yUEOHYTO
JeSITETbHOCTD

4.3

AToMHOE SApO

bubnuoreka [IOK
https://m.edsoo.ru/7f
41c97c

noOyXaTh 00yJaronxcs coOIoaaTh Ha
ypOKe

o0LIeNpPUHATEIE HOPMBI TIOBEJICHUS, TPaBUiIa
OOLIEHUS CO CTAPIIMMHU (YUUTENSIMU) U
CBEpPCTHUKAMH

(oOy4arommmucs);

WHUIUUPOBATH O0YUAIOIIUXCS K
00CYXIEHUIO,

BBICKA3bIBAHUIO CBOETO MHEHHUS, BEIPA0OTKE
CBOETO K OTHOIIEHHS IO MTOBOY TOTy9aeMOn
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Ha YpOKe
COLIMAIBHO 3HAYMMOMN HH(pOpMAIHH,
[TpuMeHsTh HAa YpOKE MHTEPAKTHBHBIE (DOPMBI
paboThI ¢ O0YUYAIOITUMHUCS: TUCKYCCHUH,
KOTOPBIC TAIOT

00y4aroUIMMCSl BO3MOXXHOCTb TIPHOOPECTH
OIIBIT BEJICHUSI KOHCTPYKTUBHOTO JIHAJIOTa

Utoro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

OpPraHU30BBIBATH MIEPCTBO IPYAUPOBAHHBIX
00yyJaronmxcst HaJ UX HEYCIEeBAIOIUMU
OJIHOKJIACCHUKAaMH, Jlafoliee 00yJarommumMes

DIEeMEHTHI bubnnorexka HOK COLIMAJIbHO 3HAYMMBIN OIIBIT COTPYJHUYECTBA
5.1 aACTPOHOMHMH U 7 1 0 https://m.edsoo.ru/7f = u B3auMHoOI
acTpOPUHUKH 41c97c MTOMOIIIH;
OpraHU30BBIBAThH IPYMNIOBbIE (POPMBI yUEOHOM
JIeSITEIIbHOCTH
Hroro no paszneny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE
Opranu3oBbIBaTh ISl 00yJaromuxcs
CUTYallMi KOHTPOJISI U OLIEHKH (KaK y4eOHbIX
JIOCTHKEHUI OTMETKaMH, TaK U MOPaJIbHBIX,
HPABCTBEHHBIX,
Ipa)/1aHCKUX MOCTYIKOB),
61 Ofobmaomee s 0 bipsimedionruT  obeytaemot i ypoke mpopu,
MOBTOPEHHE

41c97c

AKTUBH3AIMH I03HABATCIILHOM ACATEILHOCTH
00yJaromuxcs;

WHUIIUUPOBATH O0y4aIONINXCs K
00CYXIEHUIO,

BBICKA3bIBAHUIO CBOETO MHEHHUS, BEIPAOOTKE
CBOETO K OTHOIIICHUS 10 MTOBOJTY ITOJTyIaeMOi
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Hroro no pazneny
PesepBHOE Bpems
OBIIEE KOJIMYECTBO

YACOB I10
[NPOT'PAMME

68

Ha ypoKe
COLIMAIBHO 3HAYMMOUN HH(OpMAIIH
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YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» ®usnka, 10 knacc/ Msikummes I'.51., Byxosues b.b., Corckuit H.H. non penakiueit [TapdentseBoit
H.A., Akimoneproe o6miectBo «M3narensctBo «lIpocBemienne»

» ®usuka, 11 knace/ Msakumes I'.J1., byxosues b.b., YUapyrun B.M. nox penaknueii [TapdhenTbeBoii
H.A., Axumonepnoe o6miectBo «M3marenbctBo «IIpocBemenuey

A.IL.PemvkeBuu. CoopHuk 3agad no ¢usuke.10-11 kmace.M.:[Ipoda, 2000 r

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
[Toypounsie pa3padotku no ¢usuke. 11 kimacc. B.A. Bonkos — M.: BAKO, 2011.

®usuka. 10-11 knace. Iunaktuyeckue matepuansl. FO.C.Kynepureiin, E.A.MapoH.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru

https://education.yandex.ru
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