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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpamMmbl BOCIUTAHUSA HU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1Mo (u3uKe HampaBieHO Ha (opmupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyawomuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma nmo ¢usuke coorBercTBYyeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeJIMETHBIM pe3ylbTaTam
oOydeHHMsI, a TaKKe€ YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamMu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, IIAHUPYEMbI€ PE3yJIbTaTbl OCBOCHUSI Kypca (PU3MKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e [UJTAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (U3UMKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cOZiepKaHue yuyeOHoro npeamera «P@u3nkKa» 1o rojaM o0ydyeHHUs..

dusrka Kak Hayka O HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MpeaMeTa B IIKOJIE, BHOCUT CYLECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUHN 00 okpykaromeM mupe. IIIkompHBIN Kypc GU3UKH — CUCTEMOOOPa3yIONTU
11l €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOIbKY (hPU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHE (U3MYECKUX 3HAHUWA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe SHEpPreTUKd, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MTPH BBIOJHEHUN UMU YIEOHBIX UCCIIEJOBAHHI.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0I1ero oOpa3oBaHUs
MOJIOXKEH pAJ HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢  pa3BuUTHEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gu3uku  mpenmnosiaraet
3HAKOMCTBO C HIMPOKHM KPYTrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonoeuzayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakkKe OOCYXKIECHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CtepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus sBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOJE, TpPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIa0OpAaTOPHBIX pPadoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSI W  OLEHKH, OCYIIECTBISIETCS yYaCTHUKAMM
00pa30BaTeIbHOrO IMpoLecca MCXON U3 OCOOCHHOCTEH TMIaHUPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jeiia Kypca, TaK M WHTCTPHUPYS 3HAHUS W3
pasHbBIX pa3faenoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyallud TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSX WHTCTPUPOBAHHOTO KaOWHETa
NIPEeIMETOB ©CTECTBCHHO-HAYYHOTO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHH C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIi YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
1abopaTOpHOTO O00OPYNOBAaHUSA JOKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e popMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYy4alolUXCs K HAyYHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUE HX HHTEJUIEKTYallbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e PA3BHUTHE TMPEJCTABICHUI O HAYYHOM METOJE MO3HaHUA U (PopMUpOBaHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

 hopMUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ylibTaTa N3yYeHUs OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (PU3HUKHU;

e popMupoBaHre yMEHUH OOBSCHATH SBJICHHS C  HCIOJIb30BaHUEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e popMupoBaHHe TpenCTaBIEHUNW O PONMU (PUUKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenne ITUX 1elield o0ecreunBaeTcsl pelieHneM CIIeIyoMuX 3a71a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00IMMX (PU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAsh MEXaHUKY, MOJEKYISIPHYIO (UBHKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHThI aCTPO(DU3UKHY;

e bopMupOBaHHE yMEHHH TNPUMEHATh TEOPETUUYCCKHUE 3HAHUA  JIS
oOBbsCHeHHS (DU3UYCCKUX SIBJICHUH B TPUPONEC W JUIA TPUHATHSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB PEIICHHS Ppa3IMYHBIX 3aJad C SBHO 3aJaHHOMU
¢u3znueckoil Monenblo, 3aJad, MOAPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue puU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e IOHUMaHUE (U3NYCCKUX OCHOB WM TIPHHIUIIOB JACHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJIaMH CaMOCTOSTENbHOIO IUIAHUPOBAHUS M TPOBEJICHUS
bU3UYECKUX DKCIECPUMEHTOB, aHalvd3a W HHTEpHpeTaruu WHOOpMaINH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3/IaHME YCIIOBUU JIS Pa3BUTHS YMEHHU NPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenune ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE CpPEIHETO OOIIEero
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 66 gacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 10 (uU3MKe TMepedeHb J1abOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YYMUTENb JellaeT BBIOOD
NpOBEJEHUsT JTA0OPATOPHBIX pabOT W OMNBITOB C YYETOM WHAMBUIAYaTbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usnka — Hayka o npupone. HayuHple MeToAbl MMO3HAHUS OKpYKarollero mupa. Poib skciepuMeHTa U TEOpUH B
npolecce MO3HaAHUS MPUPObL. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue pu3nuecKux siBJeHUM U nporeccoB. Hayunble runore3sl. @uznueckue 3aKOHbl U TEOPUH. [ paHULIbI
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB. [IpMHIIMTT COOTBETCTBHUS.

Ponb u mMecto ¢u3uku B GOpMUpPOBAHUM COBPEMEHHOM HAay4yHOW KapTHHBI MHUpa, B MPAKTUYECKON NESITEIbHOCTH
JMIOAEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe aBukeHue. OTHOCUTENBHOCTh MEXaHUYECKOTr0 ABMKEHUA. Crucrema orcuéra. TpaekTopusi.

Ilepemenienne, CKOpoOCTh (CpeAHss CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MAaTE€pUaJIbHON TOYKH, HX
IPOEKIUU Ha OCU CUCTEMBI KOOpAUHAT. CII0KEHHUE MEPEMENIEHUN U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJMHEWHOE ABMXKEHUE. ['padMKku 3aBUCHUMOCTH KOOPJIWHAT, CKOpPOCTH,
YCKOpPEHHUS, IYTH U NEPEMELIEHNS] MAaTEPUAIIBHON TOYKHA OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuHeitnoe nBuxeHue. JIBH)KEHHME MaTepHAIbHOM TOYKH II0 OKPYKHOCTH C IIOCTOSIHHOW [0 MOZYJIIO
CKOPOCTBI0. YTJIOBasi CKOPOCTh, JINHEWHAas CKOpOCTh. [lepuosa u yactota o6pamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHnyeckne yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: CIUIAOMETP, IBMIKCHHUE CHAPSAOB, LIEHBIE U PEMEHHBIC
MepeIaym.

Jlemoncmpayuu



Mogenb cucTeMsbl OTCUETA, WILTFOCTPALIUS KHUHEMATUYECKUX XapaKTEPUCTHUK JIBUKCHHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmtonenue nBuxkeHus Tena, OPOIIEeHHOTO MO/ YTIIOM K TOPU30HTY Y TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocT npu ABUKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydyenne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OMPEICICHUSI MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOMIEHUS] MEXAY MyTAMH, NMPOWJICHHBIMU TEJIOM 3a IOCJEIO0BATEIbHBIE PaBHbIE MPOMEKYTKHU
BPEMEHU MPU PAaBHOYCKOPEHHOM JIBM)KEHUM C Ha4allbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHUS 1IapUKa B BA3KOU KUKOCTH.

N3yuenne nBmxeHus Tea, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpuaumn otHocuTenbHOCTH ['anuies. [lepBbiid 3akoH HeroTtoHa. UHEpUManbHbIE CUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpunuun cynepno3uiiuu cwi. Bropoii 3akoH HeroToHa 1715 MaTepuaibHON TOUKHU. TpeTuil 3aKkoH
HeroToHa a1t MaTepuanbHbIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuia tsokectd. [lepBas kocmMudeckasi CKOPOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, CKoiabxkeHus, kaueHus1). Cuna tpenusa. Cyxoe TpeHue. Cuiia TpEHUS CKOJIbXKEHUS U
cuia Tpenus nokosi. Koagunuent tpennsi. Cusa CONpOTUBIICHUS NPU ABUKEHUU Tella B )KUJIKOCTH WIH ras3e.

[TocTynarensHOE M BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaieHus. [nedo cuiibl. Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

TexHnueckne yCTpoUCTBa U NPAKTUYECKOE IPUMEHEHUE: NOAIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEPIUH.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOMIUX TE.

Bropoii 3akoH HeroToHa.



N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedopMaIuu.

HegecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U NAJICHUH.

CpaBHEHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIbKECHMUSL.

YcnoBus paBHOBECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH CUJI YIIPYT'OCTH, BO3HUKAIOIIUX B MPYXUHE U PE3MHOBOM 00pasiie, OT X AedopMalium.

HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO OCh BPAILCHMUSI.

Tema 3. 3akonvl coxpanenus 6 mexanuke

NmMnynbc MaTepuanbHOM TOYKM (TE€a), CUCTEMbl MaTEPUAIbHBIX TOYEK. MIMIYyJIbC CHUJIBI U M3MEHEHUE HUMITYJIbCa
Tena. 3aKOH COXPaHEHUsI UMITYJIbca. PeakTUBHOE JBHXKEHUE.

PabGora cuiibl. MOIIIHOCTH CHJIBI.

Kunernueckasi sHeprusi MaTepuaibHON TOUkH. Teopema 00 N3BMEHEHUH KUHETHUECKOM SHEPTHUH.

[NoTenuuanbuas sHeprud. [loTeHmnuanbHas sHeprust ynpyro aepopMupoBaHHON NpykuHbl. [loTeHIIMaIbHAsS SHEPTUs
Tesa BOJIM3H MOBEPXHOCTU 3EMIIH.

[loTeHnuanbpHble ¥ HEMOTEHIIMANbHBIE CHIIBL. CBS3b PaOOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOU
SHEPIUM CUCTEMBI TEJN. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue yCTpoUCTBa U IPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONIEP, NIPY>KUHHBIN TUCTOJET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktnBHOE IBHXKEHHUE.

[lepexon MOTEHIIMATBLHOM SHEPTUHN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne abCOMOTHO HEYNIPYTOro yjaapa ¢ MOMOIMIbIO BYX OJIMHAKOBBIX HUTSHBIX MasSTHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI C HM3MEHEHHEM MEXAHMYECKOW HHEpPruu Tejla Ha NPHUMEpPE pPACTIKEHHS
PE3UHOBOIO KIyTa.

Paszpnen 3. MouiekyisipHasi pU3HKA M1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUIECKOW TEOPUM U UX OINBITHOE 000CHOBaHME. BpoyHOBCKOE JABMIKEHHE.
HNuddys3us. XapakTep IBIKECHHUS M B3aUMOJCHCTBUS YaCTHUIl BellecTBa. Mojieu CTpOeHUS Ta30B, KUAKOCTENH U TBEPABIX
Ted U OOBSICHEHUE CBOWCTB BEIECTBA Ha OCHOBE ITHX Mojenieid. Macca u pasmepsl moiiekyn. KonuuecTBo BeliecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [lkana temneparyp Llenbcus.

Mogaens wupaeanbHoro rasza. (OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU MJACAJIbHOrO rasa.
AOcomtoTHas TeMmmepaTypa Kak Mepa cpeaHed KMHETHYECKOW HHEpPrHH TEIUIOBOTO JBIDKCHHS dYacTull rasza. [llkana
temnepatyp KenbBuHa. ['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. 3akon JlaneroHa. M3omporneccsl B
UJCAIbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe mnpejcTaBiIeHUE H30IPOIECCOB: H30TEpMa,
u30xopa, uzobapa.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIONIME JUCKPETHOE CTPOCHHE BeIeCcTBa, (poTorpadun MONEKyJl OpraHUYECKUX COCTUHEHU.

OmnbrTel 10 TU(GY3Un KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JABUKCHHUS.

Mogens onbita IITepHa.

OnbIThL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3AUMOACHCTBHSI.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHHUS ra3a HA CTEHKH COCY/IA.

OMnbIThL, WITIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUS UI€aTIbHOTO ra3a, U30MPOLIECCHI.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

Onpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATE€ HA OCHOBE HM3MEPEHHH 00bEMa KOMHATHI, JABICHUS W
TEMIEPATypPhl BO3/1yXa B HEW.



NccenenoBanne 3aBUCMMOCTH MEXAY IapaMeTpaMy COCTOSTHUS pa3peKeHHOTr0 rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoaunamuyeckass cucteMa. BHYTpeHHsISt SHEprus TEPMOJMHAMHYECKOW CHUCTEMbI M CIOCOOBI €€ M3MEHEHUS.
KonuuectBo Ttemnorsl W pabora. BHyTpeHHSIsE SHEprus OJHOATOMHOIO HJ€albHOro Tras3a. Buael Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLHWSA, W3JIy4eHUE. YJenpHas TEMIOEMKOCTh BemecTBa. KOIMYECTBO TEIIIOTHI MpHU
TEeIIonepe1aye.

[Tonstue 06 aguadbatHoM nporecce. IlepBriii 3aKkoH TepMoguHAMUKH. [IpruMeHeHue nepBoro 3akoHa TEPMOJIMHAMUKHI
K n3ornpolieccam. I'paduyeckas nHTepnperanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1ieccoB B IPUPO/IL.

TernnoBeie MamuHbl. [IpUHIMIBL JEHCTBUS TEIUIOBBIX MaiiuH. [IpeoOpa3oBaHus >HEPrUHM B TEIUIOBBIX MaIlIMHAX.
Koadpunment nonesnoro aerctBus TeraoBodt mamubbl. [{ukn KapHo u ero ko3gGuIMEHT MOJIE3HOTO JIEHCTBUS.
DKOJOTUYECKUE MPOOJIEMBI TEIJIOIHEPTETHKU.

Texauueckue ycTponcTBa M MPAKTUUECKOE TPUMEHEHUE: IBUTAaTEIb BHYTPEHHETO CTOPaHUsl, OBITOBON XOJIOJUIBHUK,
KOHJIMI[MOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW HHEPrUM Tejia MPU COBEPIICHUU PaOOTHI: BbUIET MPOOKM M3 OYTBUIKH TOJ JEHCTBHEM
C)KATOT0 BO3/1yXa, HarpeBaHue 3(hupa B JTATYHHOH TPyOKe MyTéM TpeHUs (BUICOICMOHCTPAIIHS ).

N3meHeHne BHYTpEHHEN SHEPTHUH (TeMIIEpaTyphl) TeNa MPH TEIIONEpeaaye.

OnpIT 0 aabaTHOMY PaCIIUPEHUIO BO3/TyXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, TBUTATENISI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3Mmepenne yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanun geujecmea. Pazoevie nepexoovl

[TapooOpa3zoBanue u koHjeHcanus. McnapeHue u kuneHue. AOCONIOTHAsE U OTHOCUTENbHASI BIAYXKHOCTh BO3JyXa.
Haceimennsrit map. Y aenpHas TemioTa mapoodpa3oBanusi. 3aBUCUMOCTh TEMITEPATYPhl KUIICHUS OT JTaBJICHHS.

Teépmoe Temo. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KpUCTaLUIOB. JKUIKHWE KPUCTAJLIHL.
CoBpemennbie maTepuaibl. [lnaBnenne u Kkpucramin3anus. Y aenbHas TerioTa miasineHus. CyonuManus.



VYpaBHeHME TENIOBOrO OajaHca.

TexHuyeckne yCTpONCTBA M TMPAKTHUYECKOE MPUMEHECHUE: TUTPOMETP U ICUXPOMETP, KaJTOPUMETP, TEXHOJOTHUHU
MOJTy4YE€HUSI COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACBHIILIEHHBIX MaPOB.

Kunenue npy noHM>XKEHHOM J1aBJICHUM.

Crioco0bl M3MEPEHUS BIAYKHOCTH.

HaGmtonenue HarpeBaHus U MJIaBJIeHUs] KPUCTAUTMYECKOTO BEIIECTRA.
JlemoHCTpanys KpUCTAILIOB.

Yyenuueckuii sxcnepumenm, nabopamopmusie pabomol

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoguHaMHuKA

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tell. DJEKTpUYecKuid 3apsi. JBa BuAa >JIEKTpUUECKUX 3apsAaoB. IIpOBOIHMKH, AUANEKTPUKH U
MOJIYITIPOBOJAHUKH. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3apsia.

B3zanmopeiictBue 3apsaoB. 3akoH Kynona. TodeuHblil 3eKTpUUECKUi 3apsa. DieKkTpudeckoe nose. HanpsxEéHHOCTh
ANEKTPUYECKOro noJid. [I[puHIMn cynepno3ulny 3JeKTPUIECKUX Noiei. JINHUM HanpsiAKEHHOCTHU AIEKTPUUYECKOTO TOJIA.

PabGora cun anexrpocratuyeckoro mojis. Ilorenmuan. PazHocte moTeHnuanoB. [IpoBOMHMKH W JAMAJICKTPUKHA B
ANEKTPOCTATUYECKOM MOJ€e. JIu3neKTpuieckasi IpOHUIIAEMOCTb.

OnektpoéMkocTh. KoHnencaTop. DeKTpOoEMKOCTh III0CKOT0 KOHAEHCATOPa. DHEPTUs 3apsyKEHHOTO KOHJEHCATOpa.

TexHnueckne yCTpOHWCTBA U NMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIL, SJIEKTPOMETP, AIEKTPOCTATHYECKAs 3alIUTA,

3a3€MJICHHE JIEKTPOIPUOOPOB, KOHAEHCATOP, KOMUPOBAJIbHBIN anmnapaT, CTPYUHBINA PUHTEDP.
Jlemoncmpayuu

Y CTpOoNCTBO M MPUHIUIT IEUCTBHS SIEKTPOMETPA.
B3aumonenicTBre HA3JIEKTPU30BAHHBIX TEI.
DIIEKTPUUYECKOE TI0JI€ 3apsIKEHHBIX TeJl.



[TpoBOIHUKH B 3EKTPOCTATUUECKOM IMOJIE.

DIIEKTPOCTATHYECKAS 3AIIUTA.

JIMAEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh DJJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMAAM IUIACTUH, PACCTOAHUS MEXAYy HHUMHU H
JTUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii 31ekmpuueckuii mok. Toku 6 paznuunplx cpeoax

DJIEKTPUUYECKUUN TOK. Y CIIOBUSI CYIIECTBOBAHMS 3JIEKTpUUeckoro Toka. Mctounuku toka. Cuia Ttoka. IlocTosTHHBIM
TOK.

Hanpsixenne. 3akon Oma i1 yyacTka LEeTu.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBIEHUE BenlecTBa. llocienoBarenbHoe, MNapajlIEIbHOE,
CMEILIAHHOE COEJMHEHHNE MPOBOJHUKOB.

PaGota snextpuueckoro Toka. 3akoH [xoyns—JIenna. MomHOCTb 3JIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYIIAsl CUJla U BHYTPEHHEE COIPOTUBIICHHE HCTOYHMKA Toka. 3akoH Oma aJig MOJHOU (3aMKHYTOM)
anekTpruueckon uenu. Koporkoe 3aMbIkaHue.

DNEeKTpOHHAsT TPOBOJMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh CONPOTHUBJIEHUS METANIOB OT TEMIIEPATYPHI.
CBepXmpoBOAUMOCTb.

DJNIEKTPUUECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku. CoOCTBEHHass W NOpPUMECHAasT NPOBOJMMOCTHh MOIYyNpoBOAHUKOB. CBolcTBa P—N-niepexoja.
[TomympoBOJHUKOBBIE TTPHOOPHI.

DNEeKTpUUECKU TOK B paCTBOPAX U PACIIABaX 3JIEKTPOIUTOB. DIEKTPOIUTUYECKAS] AUCCOIUALIUA. DIEKTPOIIN3.

DOneKkTpuueckuid TOK B razax. CaMoCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHnueckne yCTpOMCTBA M MNPAKTHYECKOE NPHUMEHEHHUE: aMIEPMETP, BOJBTMETpP, PEOCTAT, HWCTOYHHKH TOKAa,
ANIEKTpOHArpeBaTeIbHble MPUOOPHI, AIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBICHUS, BAKYyMHBINH AHOI,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYIPOBOAHUKOBBINA TUO]], TaJIbBAHUKA.



Jlemoncmpayuu

N3Mepenune Cuiibl TOKa U HapsiKEHUs.

3aBUCUMOCTh COMPOTHUBJIEHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JJIMHBI, IUIOLIAAW IMOMNEPEYHOTO CEYEHUsS W
Marepuaa.

CmemaHHOe COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHHe >IEeKTPOIABHXKYIIEH cuibl. KoOpoTkoe 3aMblKaHME TaJlbBaHMYECKOTO JJIEMEHTAa M OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTbD CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoli paspsil U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJAUMOCTD THO/IA.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3ydeHne cMeniaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne aneKTpoABHKYLIEN CHIIBI HCTOYHUKA TOKA U €T0 BHYTPEHHETO COIIPOTUBIICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C  YYETOM COJEPKATEIbHBIX
MEXIPEIMETHBIX CBI3€l ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu 1 TEXHOJIOTUH.

Meocnpeomemnvle nonamusi, CBA3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO MO3HAHUA: SBJICHHE, HAY4YHBIA (HaKT,
rurnore3a, Gu3nyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOIIOJCHUE, DKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIETh, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHUH, TUHEHas QyHKIms, napabomna, runepOoa, ux rpaduKu U CBOWCTBA,
TPUTOHOMETPUYECKUE (PYHKIMU: CHUHYC, KOCHHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

Buonocus: mexanndeckoe NBIKEHUE B )KUBOU mpupoze, 1uddysus, ocMoc, TETUIO0OOMEH KUBBIX OPTaHU3MOB (BUIBI
TEIJIONEepeIaun, TEIIIOBOE PABHOBECHE), JIEKTPUUECKHUE SIBICHUS B )KUBOU NPUPOJE.



Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAS Macca, TEIIOBbIE
CBOMCTBA TBEPABIX TEJ, XKUJIKOCTEM U Ta30B, JIEKTPUYECKHE CBOMCTBA METAJJIOB, JJIEKTPOJIUTHUUYECKAS IUCCOLMALINS,
raJbBaHHUKa.

T'eoepaghus; BnaxHOCTH BO3/lyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE NABUKEHUM C MCIOJIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE, MOAIIUITHUKH,
UCIIOJIb30BaHHUE 3aKOHA COXPAHCHHS UMITYJIbCA B TEXHUKE (paKeTa, BOJOMET U JIPyrue), IBUraTelib BHYTPEHHETO CrOpaHusl,
napoBasi TypOuHa, OBITOBOM XOJOJUJIBHHUK, KOHIUIIMOHEP, TEXHOJOTUU TOJIYYEHHS COBPEMEHHBIX MaTepuajioB, B TOM
YUCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, DJEKTPOCTATUUECKas 3allluTa, 3a3eMJICHHUE JJICKTPONpPHUOOPOB, KCEPOKC,
CTPYWUHBIN MPUHTEP, AIEKTPOHATPEeBATEIbHBIE TPUOOPHI, JIEKTPOOCBETUTEIBLHBIC MPUOOPHI, rajibBAaHUKA.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEAHEI'O
OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOTO npeamera «Du3nka» Ha ypoBHE cpefHero obmiero odpazoBanus (6a30BbI ypOBEHB) TOJIKHO
00€ecCreyuTh JOCTUKEHUE CIEYIOUUX JINYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3ybTaThl OCBOCHUS yueOHOTo npenMera «Du3nka» JOJMKHBI OTPaKaTh TOTOBHOCTb U CITOCOOHOCTH
o0ydJaromuxcss PYyKOBOACTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEHW TMO3HMIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TMO3UTHUBHBIX BHYTPEHHUX YOEXKICHHM, COOTBETCTBYIONIMX TPATUIUOHHBIM IIEHHOCTSIM POCCUHCKOTO
oO0IIecTBa, pacliupeHne KU3HEHHOTO OIBITAa M OMbITa JEATEILHOCTH B MPOIECCE PeaM3alli OCHOBHBIX HAIpaBICHUIN
BOCIUTATEIIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:xaaHCKOT0 BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ZHUIIMKM O0YYAIOIIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO WICHA POCCHUHUCKOTO
00111eCTBa;

MPUHATHAE TPATUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTUUECKUX U JEMOKPATUYECKUX [ICHHOCTEH;



FOTOBHOCTb BC€CTH COBMCCTHYIO JACATCIBHOCTb B HHTCpPECAX TI'PaXKIaHCKOI'O O6H_ICCTBa, y4aCTBOBaThb B

caMOyIpaBJeHUU B 00pa30BaTEIbHON OpraHU3aluu;

yMEHHUE B3aUMOJIEUCTBOBATH C COLUAIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (YHKIIUSIMHU U HA3HAUYCHUEM;
TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNUCKOMN TPaXKTAHCKON UACHTUYHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIICHUE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUSIM POCCUUCKUX YUEHBIX B 00JacCTU (PU3UKHU U

TCXHHUKMH,

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBE/ICHNS,
CIIOCOOHOCTh OIICHWBATh CUTYAllMI0 M TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha MOpPaJIbHO-

HPaBCTBCHHBIC HOPMbI U ICHHOCTH, B TOM YHCJIC B ACATCIIBHOCTHU y‘léHOFO;

OCO3HaHHE JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOr0 BOCITUTAHUS:

3CTETHYECKOE OTHOIICHUE K MUPY, BKIIOYAst 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYIIEro (GU3HIECKOM HAyKe;

5) Tpy/10BOr0 BOCIIUTAHUS:

HHTEPEC K Pa3aIndHbIM chepaM mpodecCHOHANBHOM JAESATSILHOCTH, B TOM YHCJIE CBA3aHHBIM C (PM3MKON M TEXHUKOM,

yMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OymyIelt mpodeCcCru U peain30BbIBATh COOCTBEHHBIC )KM3HCHHBIC TJIAHBL;

TOTOBHOCTh M CITIOCOOHOCTB K 00pa30BaHUIO M caMO00Opa30BaHHUIO B 00J1aCT (PU3UKHK Ha MPOTKEHUN BCEH )KU3HH,

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHUECKOU KYIbTYpPhI, OCO3HAHHE TI100ATBHOTO XapaKkTepa IKOJIOTHIECKUX MPodIieM;
IJIAHUPOBAHUE U OCYILECTBIICHUE IEMCTBUN B OKPYXKAIOIIEH CpeAEe HA OCHOBE 3HAHUS LEJIECH YCTOMYMBOIO Pa3BUTHUS

YCJIOBCUCCTBA,

pacuIMpeHue ONbITa ACSITEIbHOCTH IKOJIOTHUECKON HAIPABIEHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH 10 (PU3UKE;
7) HEHHOCTH HAYYHOTO TO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DHU3NUIECKON HAYKH;



OCO3HAHME LIEHHOCTH Hay4YHOU AESATENIbHOCTH, TOTOBHOCTh B MIPOLIECCE U3YUYEHHUSI (DU3UKU OCYILECTBISATh NPOEKTHYIO
1 UCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble Jornueckue aemcTBus:

CaMOCTOSATEIBLHO (OPMYJIMPOBATH U aKTyaIM3UPOBATh MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

OTIPEICIISITh NN JACATEIBbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTHIKCHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B paCCMaTPUBACMBIX (PU3HUCCKHUX SIBIICHHSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ Y4ETOM aHaIW3a HMMCIOIIMXCS MaTCPHAIBHBIX M HEMaTepUaTbHBIX
pPECypCOB;

BHOCUTh KOPPEKTHBBI B JIEATCIBHOCTh, OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OIICHUBATH PHUCKHU
IIOCJIEJICTBHUI IEATEIbHOCTH;

KOOPJMHHUPOBATh M BBHIMIOIHATH pabOTy B YCIOBUSAX PEATBbHOTO, BHPTYaJbHOTO W KOMOWHHPOBAHHOTO
B3aUMOICHCTBHS;

pPa3BUBATh KPEaTHBHOE MBIIIJICHHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

ba3oBble ucciienoBaTeIbCKHe JeiiCTBUS.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEHN, KIIFOYEBBIMU MOHATUSIMHU U METOJaMU (PU3HUECKON HAYKH,

BJIAJICTh HaBBIKAMH YYEOHO-HCCIIEIOBATEIILCKOM M MPOSKTHOM JCATEILHOCTH B 00JacCTH (PU3MKU, CTIOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PEIICHHS 3a1ad (HU3UUECKOr0 COJepKaHUsA, NPUMCHCHHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS,

BIIQJIETh BHJAMHU JCATEILHOCTH TIO IIOJYYCHHIO HOBOI'O 3HAHHWSA, €r0 HMHTEPIpPETAIlud, IPeoOpa3oBaHUI0 M
MIPUMCHCHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSAX, B TOM YHCIIC TP CO3JaHUU YIeOHBIX ITPOCKTOB B 001aCTH (DU3UKH;

BBISBJISITH IPHYUHHO-CIICICTBEHHBIC CBSI3M U aKTYaJU3HPOBATh 3a7ady, BBIIBUTATH THIIOTE3y €€ PEIICHUS, HAXOIUTh
apryMEHTHI JUIS JOKa3aTeIbCTBA CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTPhl U KPUTECPHUH PEIICHNS,



aHAJIM3UPOBATH IOJIYYCHHBIE B XOJI€ PEIICHHUS 3aJaud pPe3yibTaTbl, KPUTUYECKH OIICHMBATh WX JTOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MECHECHHE B HOBBIX YCIIOBHSX;

CTaBUTh U (OPMYIHPOBaTH COOCTBEHHBIE 33a/1ayd B 00pa30BaTENbHON AEATENBHOCTH, B TOM YHUCIE MPU U3YUYECHUH
buzuky;

JlaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

yMETb MIEPEHOCUTH 3HAHUSI 110 (PU3UKE B MPAKTUIECKYIO 00JIACTh )KU3HEICATEIPHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAIBHBIC TIOIXOIBI M PEIICHUS;

CTaBHUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE aTbTEPHATUBHBIC PEIICHHS.

PabGora ¢ undgopmanmeii:

BJIQJICTh HAaBBIKAMHU TMOJydYeHUs HWHOpManuu (U3HUECKOTO0 COACP)KAHUS W3 MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITETTFHO OCYIIECTBIISITh TIOUCK, aHAN3, CUCTEMATH3AIMIO U WHTEPIIPETAIMIO UHPOPMAIUN PA3INYHBIX BUIOB U
dbopm npencTaBICHU;

OLICHMBATh JIOCTOBEPHOCTh MH(OPMAIUH;

UCIIONIb30BaTh CpeACTBa MHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B pEIIEHUH KOTHUTHUBHBIX,
KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/lady C CcOOJoJeHneM TpeOOBaHUN JPrOHOMUKH, TEXHHUKH O€30MacCHOCTH,
TUTHUEHBI, peCypcocOEpeKeHNs, MPABOBBIX U STUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€301MacHOCTH;

co37aBaTh TEKCThl (U3UYECKOTO COACpKaHUA B PANMMUHBIX (opmaTax ¢ y4ETOM Ha3HauyeHUs WHGOOpPMAIUU H
IIEJICBOM ayJAUTOPUH, BRIOUpAsi ONTUMAIIbHYIO (OPMY MPECTABICHUS U BU3YyaTIU3AIIUH.

KoMMyHuKaTHBHBbIE YHUBepPCAJIbHbIC YUeOHbIe 1eliCTBUSA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU NESITEIHHOCTH;
pacrno3HaBaTh MPEANOCHUIKH KOH(MIMKTHBIX CUTYyaIlui U CMSATYaTh KOH(IIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOKO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHANBUYaIbHON pabOThI;
BBIOWPATh TEMATUKY W METOJbI COBMECTHBIX JICUCTBHI C YUETOM OOIIUX HHTEPECOB U BOZMOXKHOCTEH KaXI0T0 YjeHa
KOJIJICKTHBA;



[IPUHUMATh LIEJIM COBMECTHOU IEATEIIbHOCTH, OPraHU30BBIBATHL U KOOPAUHUPOBATH IEUCTBUS MO €€ NOCTUKEHHUIO:
COCTaBJIATh IUIAH JEUCTBUM, pacupenessiTb pojid ¢ Y4ETOM MHEHHMM YYaCTHUKOB, 0OCYXIaTh PE3yJbTaTbl COBMECTHOM
paboThI;

OLICHMBAaTh KayeCTBO CBOET0 BKJIaJa M KaXJOr0 y4aCTHHUKAa KOMaHAbl B OOIIMHA pe3ydbTaT MO pa3pabOTaHHBIM
KpUTEPUIM;

IpeyaraTb HOBbIE IIPOEKTHI, OLIEHUBATH UJEH C IIO3ULIMU HOBU3HbBI, OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIUYHBIX CUTYyalUsX, IPOSBIATH TBOPYECTBO U
BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBeEPCAJIbHBIE YUeOHbIE AeilicTBUS
Camoopranusanus:
CaMOCTOSITCJIbHO OCYIIECTBIISATH IMO3HABATEIIBHYIO ICATEIBHOCTh B 00JIACTH (DU3MKHW W aCTPOHOMHH, BBISBIIATH
pOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITETILHO COCTABIIATH IUIAH PEIIEHUS PAaCUETHBIX W KAYeCTBEHHBIX 3a/1ay, IJIaH BHINOJHEHUS MPAKTHYECKOM
paboThI ¢ Y4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEOYTECHHUI;
J1aBaTh OLICHKY HOBBIM CUTYAIUsIM;
pacHIMpATh paMKH Y4€OHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MTPEATOUTECHUN;
JIeaTh OCO3HAHHBIN BBIOOp, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEIICHUE;
OILICHMBATh MPUOOPETEHHBIN OIIBIT;
criocoOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO JPYIUIIMA B 007acCTH (PU3HKH, TOCTOSHHO IIOBBIIIATH CBOM
o0pa3oBaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:
JlaBaTh OILICHKY HOBBIM CHUTYaIlUsSM, BHOCHUTh KOPPEKTHBBHI B JEATEIHHOCTh, OIIEHUBATH COOTBETCTBHE PE3YJIHTATOB
ETSIM;
BIIAJICTh HAaBBIKAMHU TIO3HABATEIbHOW pe(drekchy Kak OCO3HAHHWS COBEPIIAEMBIX JEHCTBUH W MBICTUTEIHHBIX
MPOIIECCOB, UX PE3YIbTATOB M OCHOBAHUI;
MCITIOJIB30BaTh MPUEMBI PeIICKCHU IS OIIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHMUS;



YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIECHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U apPTYMEHTHI JPYTUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATEIbHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YyJIbTaTOB JEATEIBHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYTHX HA OIIUOKH.

B npouecce qocTukeHus: TMYHOCTHBIX Pe3yJbTaTOB OCBOSHUS MTPOrpaMMbl MO (PU3KKE JJI YPOBHSI CPETHETO 00ILEro
o0Opa3oBaHus y 00y4YaroIIMXCs COBEPIICHCTBYETCS SMOIMOHANIbHBIN MHTEIUIEKT, MPEANOoIaratoni copMUpoBaHHOCTD:

CaMOCO3HaHMs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE COCTOSIHME, BUJETh HANpaBIICHUS
pa3BUTHs COOCTBEHHOM SMOLIMOHATBHOU cepbl, ObITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBaHUs, BKIIOYAKOUIET0 CAaMOKOHTPOJIb, YMEHHWE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEIECHUE,
CIIOCOOHOCTD aJIalITUPOBATHCS K SMOI[MOHAJIBHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIIFOYAKOLIEH CTPEMIICHUE K JOCTHKEHHUIO LEIU U YCNEXy, ONTUMHU3M, HHUIUATUBHOCTD,
YMEHUE JEUCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEM;

SMIATUH, BKJIIOYAIOIIEH CHOCOOHOCTh IMOHUMAaTh SMOLIMOHAIBHOE COCTOSIHME JpPYTUX, YYWUTHIBaTh €ro IpH
OCYILECTBIEHUH OOILEHUS, CHOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTb BBICTPAWBATh OTHOLIEHHUS C JPYTMMH JIOABMH, 3a00TUTHCA,
HPOSIBIATH MHTEPEC U pa3peliaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenmss B 10 Kjacce TpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)aTh
c(hOpPMHUPOBAHHOCTH y 00YUAIOIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MPUMEPaAX POJib U MeCTO GU3HKU B (HOPMHUPOBAHUM COBPEMEHHON HAyYHOUW KapTHHBI MUpa, B
Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTUH, B MPAKTUYECKOU IESTETbHOCTH JIFOJEH;

YYHUTHIBATh TPAHUIIBI MPUMEHEHUS U3YYCHHBIX (PU3NUYECKUX MOJENCH: MaTeprualibHas TOYKa, HHEPIIHAIbHASI CHCTEMA
oTcu€Ta, abCOJIIOTHO TBEPIOE TEJO, WACATBHBIA Ta3, MOJACIU CTPOCHHS Ta30B, KHUIAKOCTEH U TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHn: PU3NIECKuX 3a7ad;



pacrio3HaBaTh (U3UYECKHUE SBJICHUS (MPOLECCHhl) U OOBSACHITH UX HAa OCHOBE 3aKOHOB MEXaHHKH, MOJICKYJISPHO-
KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA W JJIEKTPOJUHAMHUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKEHME, CBOOOIHOE TIaJICHUE TeJl, IBUKEHUE TI0 OKPY>KHOCTH, MHEPIIMS, B3auMoaeicTBue Tei, nuddysus, OpoyHOBCKOE
JBIDKEHHUE, CTPOCHHUE XKUIKOCTEW W TBEPABIX TeJN, U3MEHEHHE 00bEMa TeNl MpU HarpeBaHUU (OXJIXKIACHUH), TEIJIOBOE
paBHOBECHE, WCIApEeHHE, KOHJICHCAIMs, IUIaBJICHWE, KPUCTAUIM3aAllUs], KUIECHHUE, BIAXXHOCTh BO3/yXa, IOBBIIICHHUE
JIABJICHUSI Ta3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b MEXKAY NapaMeTpaMU COCTOSIHHS ra3a B H30IMpOoIeccax,
AIEKTPpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXAaHUUYECKOE JBI)KCHHUE, HCIONIBb3Ys (U3UYECKHE BEIUMYMHBI: KOOpJMHATA, IyTh, IEpeMeElIeHue,
CKOPOCTh, YCKOPEHHUE, Macca Tejia, CUila, UMITYJIbC Tejla, KWHETUYEeCKasi SHEPrusl, MOTCHIIMAIbHAs YHEPTUsl, MEXaHUUeCKas
paboTa, MexaHUYeCKasi MOIIHOCTh; MIPU OMUCAHUK MPABUIBLHO TPAKTOBATh (DU3WYECKUN CMBICT HCIIOIb3YEMbIX BEIUYHWH,
uxX OOO3HAYCHUS W EIUHUIIBI, HAXOAWTh (OPMYIBI, CBS3BIBAIOIIUE JAaHHYIO (U3MYECKYIO BEJIUYUHY C JPYTUMHU
BEJIMYNHAMU;

OMHCHIBATh U3YUCHHBIE TEIIOBBIE CBOMCTBA TEJ W TETUIOBBIC SIBIICHUS, UCTIOIB3Ys (DU3UUECKUE BEIIMUYMHBI: JaBJICHUE
rasza, TemIepaTrypa, CpelHssl KHHETUUYeCKasl SHEPrus XaOTHUYECKOro JBMKEHUSI MOJIEKYJI, CPEIHEKBAIPATUYHAsA CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSSI SHEprus, padora rasza, xK0d(QQUIMEHT IMOJE3HOTO NEHUCTBUA TEIUIOBOTO
JIBUTATENIsA; MPU ONHCAHUM TMPABWIBHO TPAKTOBATh (PU3UYECKUI CMBICT HCIOJIb3YEMbIX BEJIWYHH, UX OOO3HAYEHUS U
€AVHUIIBI, HAXOAUTH (OPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMH BEIMYUHAM;

ONUCHIBATh HM3YYEHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHUE SABJIEHUS (IPOLECCHI), UCIOIb3YS
(du3nUecKre BEIMYMHBI: DJIEKTPUUECKHUM 3apsij, 3JIEKTpUYECKOe ToJe, HANpsHKEHHOCTh IMOJIsl, MOTEHIMal, Pa3HOCTh
NOTEHIIUATIOB; TPU OMHCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI HMCIOIb3YEMbIX BEJIUYHH, UX 0003HAUYCHUS U
SAMHUIIBL; YKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYNHY C IPYTUMU BETUIMHAMMU;

aHAM3UPOBATH (PU3NUECKHE MPOIECCHI U SBJICHUS, UCTIONB3Ys (U3HMYECKUE 3aKOHBI U MMPUHITUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u |1l 3akonsl HbploTOHA, 3aKOH COXpaHEHHS MEXAaHUYECKOW SHEpPryUM, 3aKOH COXPAHEHHUS HMITYJIbCa,
MPUHLHUIT CYNEPIO3UIUNA CHUJI, MPUHIIMI PABHOINPABHUS WHEPLUHUAIBHBIX CHUCTEM OTCUETA, MOJICKYJSIPHO-KUHETHYECKYIO
TEOPHUIO0 CTPOEHUS BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b CPE/IHEN KMHETHUYECKON AHEPIUU TEIIOBOTO JBUKEHHUS MOJIEKYI C
a0COIOTHOM TEeMIIepaTypOi, IEPBBIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS dJIEKTPUUIECKOTO 3apsiaa, 3akoH KyoHa,



OpU 3TOM pPa3In4yaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIpAXEHHUE W YCIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TPUHIMUIIBI ACWCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCIOBUSA HX
0€30MacHOT0 MCIIOJIb30BaHUS B TOBCETHEBHOM KHU3HH,

BBITIOJTHATh SKCIIEPUMEHTHI TI0 KCCIENOBAHUIO (DU3MUECKUX SIBICHUNW W TPOIECCOB C MCIIOJB30BAHUEM MPSIMBIX H
KOCBEHHBIX H3MEPEHUH, IpH 3TOM (QOpMYIUPOBATH MpoOsieMy/3aady M TUIIOTEe3y Y4eOHOTO JKCIepUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pYyI0BaHUS, IIPOBOUTH OMBIT U (POPMYINPOBATH BHIBOIHI,

OCYIIIECTBIISTH MPSIMbIE U KOCBEHHBIE M3MEPEHUST (PU3NICCKIX BEIUYUH, IIPH STOM BBIOUpATh ONMTUMAIIBHEIN CIIOCO0
M3MEPEHHS U UCTIOJB30BaTh N3BECTHBIC METOIbI OIIEHKH TIOTPEITHOCTEH N3MEPECHHUIA;

MCCIIEZIOBATh 3aBUCUMOCTH MEXIY (DU3MUECKHMMH BEIMYMHAMH C WCTIOJIB30BAHHEM MPSIMBIX W3MEPEHUH, MPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH Pe3yIbTAaThl OTYUYECHHONW 3aBUCHIMOCTH (DU3NYECKHUX BEJIMYMH B BHJIE TAOIUI] U
rpaduKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS;

coOMroIaTh mpaBwiia OE30MacHOrO0 TpyAa MpPH TPOBEACHUU WCCIEAOBAaHUN B paMKax y4eOHOTO SKCIIEPHUMEHTA,
y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHOW JIESITeTbHOCTH C  HCIOJB30BAaHMEM HM3MEPHUTEIBHBIX YCTPOHCTB U
71a00paToOpHOTO 000PYIOBAHUS;

pelaTh pacdEéTHBIC 3aa9d C SIBHO 3aJaHHOW (PM3MUECKON MOJIENBIO, UCTIONB3Ys (PM3MUECKHUE 3aKOHBI M MPUHIIHITHI,
Ha OCHOBE aHAJIM3a YCJOBHS 3a7a4d BBHIOMPATh (DU3MUECKYIO MOJEIb, BBIICIATh (DU3MUECKHUE BEITUYHHBI U (HOPMYIIHI,
HEOOXOJMMBIE ISl € pelICHHs, MPOBOJHUTH PAacyEThl M OICHHWBATH PEaJbHOCTh MOJYYCHHOTO 3HAYCHHS (U3MUSCKOUN
BEJIMYUHBIL

pelaTh KaueCTBEHHBIC 33/1a4M: BBHICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY PACCYKICHUH C OMOpOi Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS;

WCIIOJIb30BaTh TMPU PEHICHUH YYEOHBIX 3a7a4 COBPEMCHHbIE HH(POPMAIIMOHHBIE TEXHOJOTUMU I TIOWCKA,
CTPYKTYPHUPOBAHHUS, UHTEPIPETAIMN W TPEICTaBICHUs Y4eOHONH W HAYyYHO-TIOMYJIIPHON MHPOPMAIMH, TMOTYyYEHHOU M3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTyYaeMyr0 HH(OPMAITHUIO;

MPUBOJIUTh TIPUMEPHI BKJIalia POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH, OOBSICHECHUE
MPOLECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW >KM3HU JJIsl oOecredeHus 0€30MacHOCTH NpH
oOpamieHM ¢ NpuOOpaMM U TEXHUYECKUMH YCTPOWCTBAMM, [JIi COXpPAHEHHUs 3J0pPOBbS M COOJIIOIEHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLEN CpelIe;

paboTaTh B IPYIIIE C BBITOJHEHUEM Pa3IWYHBIX COLUAIBHBIX POJIEH, TUIAHUPOBATh padOTy TPYMIbl, palMOHAIBHO
pacnpenensiTe 00s3aHHOCTH M IUIAHUPOBAThH JAESITENIBHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OIIEHMBATh BKJIAJ
KQ)KJIOT0 U3 YYaCTHUKOB I'PYIIbI B PEIIEHHE pACCMATPUBAEMOI MPOOIIEMBI.

TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KonuvecTBo yacos JJIEKTPOHHbIE
HaumeHoBaHUe pa3/iejioB U TeM (ungposbie)
Ne i/mm Konrpoabusie | IIpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThI
pecypchl
Paznen 1. PU3UKA U METO/Jbl HAYYHOI'O TIO3HAHUSA
bu6mmoreka [JOK
1.1 ®dusnKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7f41bf72
Hroro no pazneny 2

Pa3zpen 2. MEXAHUKA

bubnuoreka [JOK
21 Kunewaritia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72

Hroro no pazneny

18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuorexa [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bubmmoreka [IOK
32 OCHOBI TEPMOAMHAMHKH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BELIECTBA. 5 bubmmoreka [{OK
' Ma3oBEIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 24
Paznea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
41 IIEKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4.2 [TocTostHHBIN 251eKTpUYecKHil TOK. Toku B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpefax https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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PaGowass nporpamma mno ¢usuke Ha 2023/24 yueOHbIA TON IS
oOyuvaromuxcsa 11 kmacca MBOY «AmnapeeBckas COIL» pa3spaborana B
COOTBETCTBHH C TPEOOBAHUSIMU:

o ®enepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O6 obpa3oBaHUMU B
Poccuiickoun @enepaunmn»;

o npuka3za Munnpocseuenus oT 22.03.2021 Ne 115 «O06 yTBepkaAeHUH
[lopsanka  opraHu3allMMi W OCYILECTBIEHHS  00pa3oBaTEIbHOMN
JEeSATENbHOCTH MO OCHOBHBIM 00I1€00pa3oBaTeNbHBIM MPOrpaMmMamM —
o0Opa3oBaTeabHbIM MPOrpaMMaM HayaIbHOTO OOLIEro, OCHOBHOTO OOIIEro
U CpeJIHEro 00111ero o0pa3oBaHusY;

o Ilpuka3za ot 6 okta0ps 2009 r Ne 413 «OO0 yTBep>kKJI€HUU U BBEICHUU B
nevicteue ®I'OC cpennero odmero 0opa3oBaHms»

o CII 24.3648-20 «CaHuUTapHO-3MUEMUONOTHYECKHE TpeOOBaHUS K
OpraHu3alysM BOCIUTAaHUSA U OOYYEeHHMs], OTAbIXa U O3/I0POBIEHUS AeTel
U MOJIOACKH, YTBEPKJICHHBIX  IOCTAHOBJIEHHWEM  TJIaBHOTO
rOCYJIAPCTBEHHOTr0 caHUTapHOro Bpaua Poccum ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHuvyeckue HOPMATHUBBI U TPeOOBAHUS K
oOecrieueHuto Oe3omacHOCTH W (Uiu) OE3BPEIHOCTH [IJIsl 4eJIOBEKa
(bakTOpoOB Cpelibl OOUTAHUSY, YTBEPKICHHBIX TOCTAHOBJICHUEM TJIABHOTO
canutapHoro Bpayda oT 28.01.2021 Ne 2;

e KOHIICMIIMU TMpernojaaBaHusi y4yeOHoro mpeamera «Duzuka» B
Poccuiickoit denepannu, YTBEPKICHHOU pacnopsKeHUEM
[TpaButenbcTBa OoT 01.12.2016 Ne 642;

« PabGoueit nporpammel Boctiutanuss MBOY «Anapeesckas COLLy;

e VYuyeonoro miana MBOY «Aunapeesckas COIll», yTBepkIeHHOTO
npuka3om 1o mkoiie ot 31.08.2023 Ne 180;

JlanHnas pabGouast mporpamma peanusyercs Ha ocHoBe YMK ®Dwusmka: 11
KJlacc: y4eOHUK Ui ydammxcs oOimeoO0pa3oBaTenbHBIX yupexaeHuit / I.51.
Msxumies, b.b. byxosuies, B.M. Yapyrun. — M.: IIpoceemnienune —I'pad, 2020.

[Ipeamer «®@u3uka» uydaercs B 11 knacce 2 yaca B Henmeno, 66 4acoB B
roJI.

dusrka KaKk Hayka O HaumOosiee OOIMMX 3aKOHAaX MPHUPOJbI, BBICTyIAs B
Ka4yecTBe Y4eOHOro mpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B
CHUCTEMY 3HaHUH 00yJarmuXxcs 00 OKpyKarolmeM MHUPE.

OnHa packpbIBaeT poJib HAYKH B DKOHOMHYECKOM W KYJIBTYPHOM pPa3BUTHH
oOmiecTBa, cmocoOCTByeT  (OPMHUPOBAHWIO  COBPEMEHHOTO  HAYYHOTO
MUpOBO33peHUs. Jlns  pemenus 3amad  GOpMHpOBaHHS M Pa3BUTHUS
WHTEIUICKTYaJIbHBIX CIIOCOOHOCTEH M TMO3HABATEIbHBIX HHTEPECOB IKOJIHLHUKOB


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/97/486051/
https://vip.1zavuch.ru/#/document/97/486051/

B TIpoliecce m3ydeHus (U3MKKA OCHOBHOE BHUMAaHHUE YICISICTCS HE Tepenade
CyMMBl TOTOBBIX 3HaHWH, a 3HAKOMCTBY C METOJaMH HAyYHOTO TO3HAHUS
OKPY’KaIoIIero MHpa, MOCTAHOBKE MpoOJieM, TPEOYIOMIMX OT O0ydYaronIuxcs
CaMOCTOSITETTLHON JIETEILHOCTH 10 UX Pa3peICHHUIO.

Lenu uzyuenus npeameTa GU3HNKU:

® OCBOGHUE 3HAHUU O TEIUIOBBIX, DSJEKTPOMArHUTHBIX W KBAaHTOBBIX
ABJICHUSAX, BEIMYMHAX, XapaKTEpU3YIOIIMX OTH SBJICHUS, 3aKOHAaX U
3aKOHOMEPHOCTSX, KOTOPbIM OHU MOJYUHSIOTCS, O METOJaX Hay4HOro
MO3HAHUS IPUPOABI U POPMUPOBAHUE HA ATOM OCHOBE MPEJCTABICHUHN O
¢u3nuecKol KapTUHE MUPA;

® OBJIQJICHUE YMEHUSMH MPOBOJAUTH HAOJIIONEHUS] MPUPOIHBIX SIBICHHM,
ONMHUCHIBaTh M 00001IaTh pe3yJbTaThl HAOJIIOJEHUHM, WCHOIb30BAThH
IPOCThIE U3MEPUTENbHBIC MPUOOPHI ISl U3YUYCHUS] (PU3UUECKUX SBICHUN;
NPEJICTABIATh pPe3ybTaThl HAOIIOJEHUN WM U3MEPEHUH C TOMOIUIBIO
Tabyul, Trpa@UKOB U BBIABIATH Ha D3TOM OCHOBE OJMIIUPUUYECKHE
3aBUCUMOCTH; TPUMEHSATh TMOJY4YEHHbIE 3HAHMUS IS OOBSCHEHUS
pa3HOOOpa3HbIX MPUPOJHBIX SBJICHUHW M MPOILECCOB, MPHUHIIUIIOB
JNEUCTBUSL  BOXHEMIIMX TEXHUYECKUX YCTPOMCTB, JUIsl  PEIICHHS
¢usnyeckux 3anad;

® pa3BUTHE  IIO3HABATEJbHBIX  HHTEPECOB,  HMHTEJUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOLECCE PEIICHHUS HHTEIIEKTYaJbHBIX
npo0sieM, 3a7ad U BBINOJIHEHUS HKCHEPUMEHTAIbHBIX HCCIIEI0BaHUM;
CHOCOOHOCTH K CaMOCTOSITEIbBHOMY NPUOOPETEHUI0 HOBBIX 3HAHUM 110
(¢u3nKe B COOTBETCTBUU C )KU3HEHHBIMH NMOTPEOHOCTSMHU U UHTEPECAMU;

® BOCHUTaHHE YOEKIEHHOCTH B MO3HABAEMOCTH OKPYKAIOLIEro MHUpa, B
HEOOXOAMMOCTH pPa3yMHOI'O HCIIOJIb30BaHUS JOCTH)KEHUH HayKu U
TEXHOJIOTUM JUIsl JajJbHEMIIEro pa3BUTHS 4YEJIOBEUECKOro oOOLIecTBa,
YBa)KEHUS K TBOpLAM HAyKHd M TEXHHUKH; OTHOIIECHUS K (PU3MKE KaK K
AJIEMEHTY 00I11€4YeNIOBEUECKOM KYJIbTYpHI;

® [PUMEHEHHE IOJIYYEHHBIX 3HAHMM JUIs pEIUEHUs NPAKTUYECKUX 3a7ad
MIOBCETHEBHOM JKU3HU, A5l o0ecreueHns 6e30MacHOCTH.

3amaun Kypca

® pa3BUTHE MBINUICHUS OO0yYarouuxcs, (GOpMHpPOBAHHUE Yy HUX YMEHHM
CaMOCTOSATETILHO TPUOOpETaTh W MPUMEHSATh 3HAHUSA, HAOIIONATH W
OOBSACHATH (PU3NYECKUE SIBICHUS,

® OBJIAJICHUE OOYYAIONUMUCS 3HAHUSAMH 00 DKCIIEPUMEHTANBHBIX (paKTax,
MOHSITHX, 3aKOHAX, TEOPHUAX, MeTomax (U3UYECKONM HAyKH; O
COBPEMEHHOM HAy4YHOM KAapTUHE MHpPA; O IIUPOKUX BO3MOKHOCTIX
MpUMEHEHUS (PU3NYECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTHH;



® YCBOGHHE OOydYaloIUMUCI UAEH €JUHCTBA CTPOEHUS MaTepuu MU
HEUCYEPIIaeMOCTH MPOLECCa €€ MO3HAHUS, TOHUMAaHUE POJIM MPAKTUKH B
MO3HAaHUU (DU3UYECKUX SIBJICHUI U 3aKOHOB;

e (opMupoBaHHE MO3HABATEIBLHOIO MHTEpeca oOyyaromuxcs K (pusuke u
TEXHHUKE, Pa3BUTHE TBOPYECKHX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHBOB
YU€HHUS; MOATOTOBKA K MPOJOJDKEHHUIO OOpa30BaHUS U CO3HATEIBHOMY
BbIOOpPY Mpodeccun.

Ilnannpyembie pe3yibTaThl OCBOCHHUSI Y4€OHOI0 MpeaMeTa

JIMYHOCTHBIMHU pe3yJbTaTaMM OCBOCHHMS Kypca ¢usuku 11 kiacca
SABJISIFOTCSL:

1) ChopMupOBaHHOCTH MO3HABATEIIBHBIX WHTEPECOB, UHTCIUICKTYaIbHBIX H
TBOPUYECKHUX CITOCOOHOCTEHN 00yUYaroImmuxcs

2) YOexIeHHOCTh B BO3MOXXHOCTH TO3HAHUS MPUPObI, B HEOOXOIUMOCTH
pPa3yMHOTO HCIIOJIb30BaHUSI JOCTMKCHUH HAYKHM W TEXHOJOTHHU IS
JAIbHEHIIIETO pa3BUTHS YEJIIOBEYECKOTO OO0IIeCTBa, YyBAKEHHUE K
AesTeNsIM HayKd W TEXHHKH, OTHOIICHHE K (H3MKE KakK DIEMEHTY
0011e4YeI0BEYeCKOM KYIbTYPhI

3) CaMOCTOSTEILHOCTh B MPHOOPETCHUH HOBBIX 3HAHUA M MPAKTHYCCKHX
YMEHUM

4) TOoTOBHOCTh K BBIOOPY JKM3HEHHOIO IyTH B COOTBETCTBHH C
COOCTBEHHBIMU MHTEPECAMHU U BO3MOXKHOCTSIMHU

5) MotuBaiusi 00pa3oBaTeIbHON ACATEIBPHOCTH OOYYAIOIIMXCS Ha OCHOBE
JUYHOCTHO-OPUEHTHUPOBAHHOTO MOIX0/1a

6) ®opmupoBaHHE I[IEHHOCTHOI'O OTHOLICHHS JPYyr K JAPYry, Y4YHUTEIo,
aBTOpPaM OTKPBITUH U U300pETEHUMN, pe3yabTaTaM O0yUCHUSI.

MeTanpeaMeTHbIMH pe3yJbTaTaMH OCBOEHUs Kypca ¢usuku 11 kmacca

ABJIAXOTCA:

1) OsmnajieHre HaBbIKAMHU CaMOCTOSTEIIBHOIO MPUOOPETECHUS HOBBIX 3HAHUM,
OpraHu3aIid y4eOHOW JesATeIBbHOCTH, IIOCTAHOBKM IIeJIie W 3ajad,
IUJIAHUPOBAHUS, CAMOKOHTPOJS M  OIEHKHM  pE3yJbTaTOB  CBOEW
NESTEIbHOCTHA,  IPEABUJICHUS  BO3MOXHBIX  PE3YyJbTATOB  CBOEU
NEeSITeIIbHOCTH

2) TlonnMaHue pa3IuuMidi MEXAY HUCXOAHBIMHM (DaKTaMH W THIIOTE3aMM IS
X OOBSICHEHHS, TEOPETUICCKHUMHU MOJICIIIMU U PEaTbHBIMH OOBEKTAMH,
OBJIAJICHUE YHHMBEPCAIBHBIMU YYEOHBIMU JECUCTBUSAMH Ha IIpUMEpax
TUIIOTE3 11 OOBSCHCHHMS HW3BECTHBIX (PAKTOB M IKCIICPUMEHTATBHOMN
MPOBEPKH BBIJBUTAEMBIX THUIOTE3, pa3pabOTKU TEOPETUUYECKUX MOJIENICH
MPOLIECCOB U SABJICHUUN



3) ®opmupoBaHUEe yMEHUI BOCIIPUHUMATD, TIepepadaThIBaTh U MPEIbSBISAThH
nHpopMalMio B CJIOBECHOHM, o0OOpa3HOM, CcUMBOJIUWYECKOH (opmax,
aHAM3UPOBaTh W TepepadaThiBaTh IMOJYYCHHYIO HHPOpPMAIMIO B
COOTBETCTBHHM C IIOCTaBICHHBIMU 3aJa4aMH, BBIICTSATH OCHOBHOE
COJiep’)KaHUE TPOYUTAHHOTO TEKCTa, HAXOAWTh B HEM OTBETHl Ha
MIOCTaBJICHHBIE BOMIPOCHI M M3JIaraTh UX CAMOCTOSATEITHLHO

4) TIpuoOpeTeHHE ONbBITA CAMOCTOSATEIIBHOTO TIOMCKA, aHalu3a W OTOOpa
UHPOpPMAIIMN C HWCIOJIB30BAaHWEM pPA3IMYHBIX HCTOYHUKOB, M HOBBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHA, I PEIICHUS TIO3HABATEIbHBIX 33724

5) Pa3BuTHe MOHOJOTMYECKOW W TUAIIOTUYECKON pEeud, YMECHHS BbIPAXKATh
CBOM MBICTH, Pa3BUTHE CIIOCOOHOCTH BBICAYIINBATh COOECETHUKA,
CHIOCOOHOCTH TIOHMMATh €r0 TOYKY 3pEHUs, MPU3HABAThH MPAaBO JAPYrOro
YelloBeKa Ha HHOE MHEHHE

6) OcBoeHue MPUEMOB JCHCTBUI B HECTAHAAPTHBIX CUTYAIUSIX, OBJIAJICHUC
IBPUCTUYECKUMH METOIaMHU PEIICHUs IpodieM

7) ®opMmupoBaHUE YMEHUN pabOTaTh B IPYIIE C BHITOJHECHUEM Pa3IMUHBIX
COLIMATBHBIX POJICH, MPEICTaBIsITh M OTCTAaWBaTh CBOM B3TJISABI U
yOexXeHus!, BECTU AUCKYCCHIO.

IIpenmeTHBIE pe3ybTATHI:

1) CoOntomate mpaBwiia OE30MACHOCTH M OXPaHbl TpyAa HpU padboTe ¢
1a60paTOpPHBIM 000PYTI0BAHHEM

2) IloHUMaTh CMBICT OCHOBHBIX (PU3UYECKUX TEPMHUHOB, U3YYaEMBIX B KypCe
busuku 11 xmacca

3) AHaiM3UpPOBaTh OT/ACIbHBIC OTalbl MPOBEJACHHUS HUCCIEIOBAaHUN W
UHTEPIPETUPOBATH PE3YyIbTaThl HAOIIOACHUHN U OIBITOB

4) CTaBUTh ONBITHI MO HCCIICAOBAHUIO (U3NYCCKHX Ted U (U3NYCCKHX
ABJICHUN O0€3 WCIOJIb30BaHMS TMPSAMBIX H3MEPEHHH, (HOpPMYyTUpOBaTh
npoOieMy/3agaqy/esib  dKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
NPEJIO)KEHHOTO 000pYIOBaHUS, MPOBOAUTH OMBITHI U (HOPMYIUPOBATH
BBIBO/JIbI

5) TloHuMaTh poJIb PKCIICPUMEHTA B TIOJYUYECHUN HAYIHON MHPOPMAITUU

6) [IpoBoauTh TpsIMBIE W3MEPCHUS (PUINUYSCKUX BEIMYMH: BpPEMCHH,
pPacCTOSIHHSI, MAacChl, CHJIBI TOKa, DJJIEKTPUUYECKOTO HANPSHKCHHS,
MoKa3aTesi TMPEJIOMJICHUS  BEIIECTBA, JJIMHBI CBETOBOM  BOJIHBI,
ONTUYECKON CHIIBI U (DOKYCHOTO pacCTOSTHUS JIMH3BI, IPU STOM BhIOMpATH
ONTUMAJIBHBIN CTIOCO0 M3MEPEHHUs, UCTI0JIb30BATh MPUEMBI JIJISl OIEHKH U
pacdeTa MmorpenHoCcTe n3MepeHu

7) TlpoBoauTh HWCCICHOBAHUS (PU3NICCKUX BEIUYMH (B TOM YHCIEC C
TIOMOIIBI0 BUPTYaTbHOUN (hU3NUECKOl J1a00paTOPUM) C UCIIONH30BAHUSIMHU
OpSIMBIX ~ M3MEPEHUH, TPU OTOM KOHCTPYHUPOBaTh, (HHUKCUPOBATH
pPE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (DU3MUYECKHX BEIMYUH B BUJC
TaOJInIl ¥ TPaUKOB, AEIaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS



8) AHanM3MpPOBaTh CHUTYallMd MPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa,
y3HaBaTb B HHUX IMPOSBICHUE H3YYEHHBIX (U3MUYECKUX SIBICHUN WIH
3aKOHOMEPHOCTEN 1 MPUMEHATh UMEIOIINECS Il UX OOBSICHEHUS

9) Hcnonb30BaTh MpH BBHIMOJHECHHH YYEOHBIX 337a4 HAYYHO-IOMYJISIPHYIO
JIUTEpaTypy, CIPaBOYHbIE MaTepuabl, pecypchl IHTepHEeTa

10) Pemate 3amaun, vcnonab3ys (U3MUECKHE 3aKOHbI, MU3YYEHHBIE B
kypce ¢usuku 11 kmacca, u Gopmynsl, cBA3bIBatoUMe (uznyeckue
BEJIMYMHBI, U3yUeHHbIE B Kypce (u3uku 11 kmacca, Ha OCHOBE aHalu3a
yCIIOBUS 3aJ]a4M 3aIMChIBATh KPAaTKOE YCIOBHUE, BBLACIATH (PU3MUECKHE
BEJIMYMHBI, 3aKOHBI, SIBJICHUS, (POPMYJbl, HEOOXOIUMBIE ISl PEIICHMUS,
IPOBOAUTH PACUEThl U OLIEHUBATH PEATIbHOCTD MOJIYYEHHBIX PE3yJIbTaTOB.

Conep:xxanue y4e0OHOr 0 nmpeamMera

Copepxanue Kypca, BKIIOYas JEMOHCTPAIIMOHHBIE OMBITHI U (PPOHTAIbHBIC
nabopaTopHbie pabOThI, MOJHOCTBIO COOTBETCTBYIOT IIprmepHo# mporpamme
OCHOBHOTO 00111eT0 00pa3oBaHus Kypca.

OcHOBBI YJ1eKTPOAMHAMUKH (9 YacoB)
I'maBal. MarauTHOe mose

B3anmoneiictBue TokoB. MaruutHoe noje. Maaykims marautaoro noss. Cuia
Awmnepa. Cuna Jlopeniia. MarHuTHbIE CBOMCTBA BEIIECTRA.

I'maBa 2. JieKTpOMArHuTHAsi MHAYKUIMS

OTKpBITHE DJIEKTPOMAarHUTHOM HUHAYKUMHU. IIpaBuio JleHma. MarHuTHbIN
NOTOK. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKUUHU. BUXpeBOe 3IEKTpUYECKOE MOJIE.
CamonHayKIus. NHIyKTUBHOCT. DHeprus MarHuTHOTO OJISl.
DNEeKTPOMArHUTHOE TOJIE.

Kosie6anust u BosiHbI (17 yacos)
I'maBa 3. Mexannueckue KoJe0aHus

CBoOomHBIE W  BBIHYXKJEHHbIE KOJeOaHWA. YCIOBUS  BO3HMKHOBEHUS
koneOanmii. JluHamuka ~ KojeOarenmpHOTO  JABWXKEHHsS. [ apMoHHMYecKHe
KosjeOanus. DHeprusi KonebaTeaTbHOTO NBIKCHHs. BBIHYKICHHBIE KOIeOaHMS.
Pesonanc.



I'maBa 4. JyjeKTpOMAarHMTHBIEC KOJIe0OaHUA

CBoOonnbie koneOanud. ['apMmoHmyeckue KojeOaHus. 3aTyXawllue H
BBIHY)KJI€HHble  KojeOanus. Pe3onanc. (CBOOOJHBIE 3IEKTPOMAarHUTHBIE
KojeOaHus. AHAJIOTHS MEX]IYy MEXaHMYECKUMU M DJIEKTPOMarHUTHBIMU
KojeOanussMu. ['apMOHHMYECKHE JIIEKTpOMAarHuTHbIE KojeOanus. Dopmyna
TomcoHa. IlepeMeHHBIN DIIEKTPUYECKUN TOK. Pe3ucTop B Lenu NEepeMEHHOI0
Toka. KOHJIeHCaTOp M KaTyllka MHAYKTHUBHOCTH B IIENU NEPEMEHHOIO TOKA.
Pe3onanc B anektpuueckoi nenu. ABTokoseOanus. ['eHepaTop HEpeMEHHOro
Ttoka. Tpancdopmartop. IlpousBoacTtBo, mepenaya M NOTpediIeHUE
AJIEKTPOIHEPT UH.

I'maBa 5. Mexann4deckKkue BOJHBI

BonHoBble siBieHMS. XapaKTEpUCTHUKHU BOJIHBIL. PacrnpocTpaHeHHE BOJH B
YIPYruX cpefaax. YpaBHEHHUE TapMOHHMYECKOW Oerymieil BOJHBL. 3BYKOBBIC
BoJIHBL. MIHTepdepentins, nudpakius 1 noaspusanns MEXaHUIECKUX BOJIH.

I'naBa 6. DjeKTpOMarHuTHbIE BOJIHbI

DJIEKTPOMAarHUTHOE TOJie. JJIEKTPOMAarHWTHasi BOJIHA. OKCIEPUMEHTAIbHOE
oOHapy»XeHue AJIEKTPOMAarHUTHBIX BOJIH. IInoTHOCTH IIOTOKA
ANeKTpOMarHuTHoro wu3nydeHusi. UMzobperenne paamo A.C. IlonmoBsiM.
[Ipunmunsl  paguocBsizu. Monaynsauuss W aetektupoBanue.  CBoiicTBa
AJIEKTPOMAarHUTHBIX BOJH. PacmpocTpaHeHue paauoBoiH. Panuosokanus.
[Tonstre o TeneBueHnu. Pa3zBurue cpeacTB CBS3HU.

Onrtuka (18 yacos)
I'maBa 7. Ontuka. CBeTOBBIE BOJIHBI.

Cxopocth cBeta. IIpunnun I'roiireHca. 3akKoH OTpaKEHUS CBETa. 3aKOHBI
npenomieHuss cera. llomHoe orpaxenue cBera. Jluusel. [loctpoenue
n3o0paxkennidi B auH3e. Dopmyna TOHKOW JWH3BL. YBEIWYCHHE JIMH3BI.
Hucnepcust cBeta. Hnatepdepenuns cera. [lpumenenne wuHTEpdhepeHINH
ceera. Judpakuus ceeta. ['paHUIBI TPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.
Hudpakmuonnas pemierka. [lomepedyHocTs CBEeTOBBIX BOMH. Ilomsipu3amms
CBETa.



JJieMeHThI TEOPUH OTHOCUTEJBbHOCTH (2 Yaca)
I'maBa 8. J1eMeHTbI TEOPUH OTHOCUTEIBHOCTH

3aKOHBI QJICKTPOAMHAMUKHN W IMPUHIOUII OTHOCHUTCIIBHOCTH. HOCTy.]'IaTBI TCOpUHU
OTHOCUTCIBHOCTH. OcHOBHBIE CJIICACTBUA us3 IMOCTYJIAaTOB TCOpUHU
OTHOCHTEIBLHOCTH. DIEMEHTBI peHHTI/IBPICTCKOﬁ JUHAMHUKHU.

KBanroBas ¢pusuka (21 yacos)
I'maBa 9. M3;1y4yeHne U CIEKTPHI

Buasl uznydenuid. Mctounuku cBeta. CHEKTpbl M CHEKTPAIBHBIA aHau3.
[HIkama AJIEKTPOMATrHUTHBIX W3J1yYEHU .
I'naBa 10. KpantoBasi puzuka. CBeTOBbIC KBAHTHI

®oroaddexr. Ilpumenenne dorordpdexra. ®otonbl. KopmyckynspHo-
BOJIHOBOM Ayanu3M. JlaBneHue cBeta. XUMHYECKOE JCHCTBHE CBETA.
I'naBa 11. AtomHuas ¢pusuka

Crtpoenne atoma. OnbiT Pesepdopna. Ksantossie nocrynarsl bopa. Moaenb
aroma Bojiopojaa no bopy. Jlazepsr.

I'naBa 12. ®u3uka aTOMHOr0 AApAa.

Crtpoenne atomHoro snapa. SAxepueie cuibl. OOMEHHas MOJAENDb SAEPHOTO
B3aUMOJCHCTBHS. DHEpPrusl CBA3M ATOMHBIX sjaep. PamnoakTuBHOCTh. Buabl
pPaguMOaKTUBHOTO U3JIyYEHUs. 3aKOH paJuOaKTHBHOro pacmnanga. Ilepuon
nonypacnana. Metoasl HaOMIOEHUS U PETUCTPAllUU DJIEMEHTAPHBIX YaCTHIL.
HckyccTBeHHass pagrOakTUBHOCTD. fAepHble peakuuu. JleneHue saep ypana.
[lennas peakuusa peneHus. SAnepHbid peaktop. TepMoOsAEpHbIE pPEaKIHH.
[Ipumenenune spaepHor sHepruu. HM3oronsl. IlonydyeHue w  npuMEHEHHE
PaIHOAaKTUBHBIX M30TONOB. bHOOrMyeckoe JEWCTBUE  PaJHOAKTUBHBIX
W3JIy4YCHUH.

I'naBa 13. DiieMeHTaApHbIE YACTUIIBI.

Tpu sTama B pazButun HU3MKU dJIEMEHTAPHBIX YacThil. OTKPHITHE TTO3UTPOHA.
Antunuactuilbl. Jlentonsl. Anponsl. KBapku.

[ToBTopenue (1 yaca)

TemaTnueckoe IMIaHuPOBAHUE



TemaTnueckoe miuaHupoBaHue nmo (usuke i 11-ro Kimacca COCTaBIEHO C
yuetoM «Paboueil mporpaMMbl BOCIIUTaHHs», 00ECIEUMBAIOLIEH peaTn3alnio
CIEYIOIINX LIEJEBbIX NPHOPUTETOB BOCHUTAHHS OOYYarOIIMXCSA OCHOBHOI'O
o011iero oOpa3oBaHus Yepe3 u3yuyeHue PU3uKu:

® [[CHHOCTHOI'O  OTHOLIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,

UCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0, [OHUMAaHUSA 3HA4YCHUS
MaTEMaTUYEeCKOM HAyKd B  JKM3HU COBPEMEHHOIO  OOIIecTBa,
CIIOCOOHOCTH BJIaJ€Th JOCTOBEpHOW MH(pOpMaIMell o NepenoBbIX
JNOCTVIKCHUSAX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM MaTEMATHUKH,
3aMHTEPECOBAaHHOCTH B HAy4HbIX 3HaHUSIX 00 YCTpoOWCTBE Mupa u
00I1IeCTBA;

L4 KOMMYHHK&THBHOﬁ KOMIICTCHTHOCTH B 06IJ_I€CTB€HHO HOHCSHOﬁ, yqe6H0—

UCCIIEN0BATENBCKOW, TBOPYECKOM M JPYIrMX BHJIAX JEATEIBHOCTH;
UHTEepeca K MPaKkTUYECKOMY M3YyUEHHUIO Mpodeccuil U Tpya pa3iudyHoro
poia, B TOM YHCJIE HAa OCHOBE IPUMEHEHHUS NPEAMETHBIX 3HAHUMU,
OCO3HAHHOT'O BBIOOpAa HWHIUBUIYAIBHOW TPACKTOPUU MPOJOJKEHUS
oOpa3oBaHug € Y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTU K
peIMEeTy, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

® [I03HABATEIBHONU W UH(GOPMAIIMOHHON KYJIbTYPHI, B TOM

YUCJIE HABBIKOB CaMOCTOSTENBHOW pabOThl C Yy4YeOHBIMU TEKCTaMHU,
CIIPABOYHOM JIMTEPATYpPOUH, AOCTYHNHBIMU TEXHUUYECKUMH CpPEIACTBAMHU
WH()OPMAIIMOHHBIX TEXHOJOTUM; MHTEpeca K OOYYCHHIO U TO3HAHMIO,
JH0003HATEIHLHOCTH, TOTOBHOCTH u CIIOCOOHOCTH K
caM0o00pa30BaHUIO, HCCJICOBATEIbCKOM  JEATEIBbHOCTH, K
OCO3HAHHOMY BBIOOPY HAINPABJICHHOCTH U YypPOBHS OOyYEeHHS B
JIaJIbHEUIIIEM;

® HABBIKU COTPYJAHUYECTBA CO CBEPCTHUKAMU, JETBMH MJIAJIILIET0 BO3PacCTa,

B3POCIBIMU B 00pa30BaTEbHOM, OOIIECTBEHHO IIOJIE3HON, Yy4eOHO-
MCCIICJIOBATEIHCKOM, MPOSKTHON M IPYTUX BUAAX JCSATEIHLHOCTH;

e (GopMHpOBaHME  IIEHHOCTHOTO  OTHOIIEHUS K  3HAHUSAM  Kak

MHTEIJIEKTYaIbHOMY pecypcy, oOecnednBaroneMy Oynyliee 4eloBeka,
KaK pe3yibTaTy KpOIMOTIMBOTO, HO YBIEKATEIHHOTO Y4eOHOTO TPY/a.

Ne | Pazmesbl Kypca GpU3HKH

Bcero uacos

1 OCHOBBI ANEKTPOAMHAMUKHU

2 Kose0aHus v BOJIHBI
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3 Ontuka 18

4 DneMEeHThl TEOPUH OTHOCUTENIBHOCTH | 2

3) KBanToBas ¢usnka 21
6 [ToBTOpEHUE 1
Utoro 66

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» dusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO
«ITpocsetienue»

» dusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«ITpocsetienue»

» dusuka, 11 kirace/ Msxkumes .41, [lerpoBa M.A., Yronbaukos O.C. u
npyrue, OGIIEeCTBO ¢ OTPaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxtumonepHoe ob6miectBo «M3narensctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

1. ®usuka, 10 kimace/ Mskumes I'. 4., byxosnes b.b., Corckuii H.H. nmox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenbcTBO
«IIpocBemenue»

2. ®usuka, 11 kimace/ Mskumes I'.J1., byxosnes b.b., Hapyrua B.M. oz
penakmueit [laphentreBoit H.A., AkiinonepHoe obmectBo «M3aaTenscTBO
«IIpocBemenue»

3. CoopHuuk 3amad o ¢pusuke. 10-11 kmaccel. — M.: IIpocsemenue, — 2022.
4. Illunos B.®. [Toypounoe rmianupoBanue mo ¢usuke. 10-11 kmaccsl.
[Toco6ue mnsa yuuteneit obmeodbpazoBar. opranuzanuii. - M.: [Ipocsemenue,
2021.

5. Mapon A.E., Mapon E.A. ®usuka 10 k1. lunakrrudeckue Matepuansl.- M.:
Hpoda, 2021

6. Mapon E.A. ®@u3zuka. 10 k1. OnopHble KOHCHEKTHI U Pa3HOYPOBHEBbIE
3amanus.- CI16.: OO0 «BuxTopus matocy, 2020.

7. CtangapTsl BTOporo nokojeHus. [I[puMepHbie mporpaMmsl 0 y4eOHbIM
npeameram. @usuka 10 — 11 ximacesl. — M.: «IIpocBemenue», 2022.

9. Crangaptsl BTOpOro nokojenus. [IlpumepHas ocHoBHas oOpa3oBarTebHast
nporpaMma o0pa3zoBaTesibHOro yupexaeHus. OcHOBHas 1iKoja.— M.:




IIpocsemenue, 2022.

10. PeimxeBuu A.I1. CoopHuk 3anau o ¢pusuke. 10 — 11 kimacc. — M.: [Ipoda,
2022.
IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
MHTEPHET
1 www.uchportal.ru -yautenbckuii moprain

2 http://markx.narod.ru/pic/ - ¢pusuka B mkosie.

3 http://festival.1september.ru/articles/ - ¢hecTrBanp negarornyeckux uac
«OTKPBITBIH YPOK».

4 http://www.fizika.ru/ - caift nist yuurtenein GU3MKHA U UX YYCHUKOB.

5 http :// school - collection . edu . ru/ - equnas komrekius [JOPoB.

6 http://www.physics.ru/ - maTepuansl o pusuke

7. bubmmoreka [{OK https://m.edsoo.ru/7t41bf72
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