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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c y4y€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernoJiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3ausax Poccuiickon Penepanuu, peATU3yIOLIMNX OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeIMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeameTramMu. B Hel
OTIPENETSIOTCS OCHOBHBIE LIEIM HM3YYEHHUs] (PU3MKU HA YPOBHE CPEIHEro OOLIEero
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1o rojgaMm oO0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpyxkaroriemM mupe. [IIkompHbIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  ONpenesisieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUs] HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydaromuxcs, B (HOpMUPOBAHHE YMEHUN MPUMEHSTh
HAYYHBI METO]T TO3HAHMSI TP BBHIIIOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUM.



B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HUACH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK TMPHUHITUIBI €T0
MOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HCHOIb30BaHUE
TYMaHUTAPHOTO TOTCHIMANa (PU3NYECKON HAyKH, OCMBICIICHUE CBS3H PA3BUTHUS
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
CONlep KaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHS
po6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHUECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3MUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMCHHBIX MPEACTABICHUSAX O TMPHUPOJE, TpaHMIIAX
MPUMEHUMOCTH TCOPUH, IS OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CHUCTeMHO-ICSTENHHOCTHBIN TIOIX0/T B Kypce (U3UKU Pean3yeTcs MPEekKIe
BCEro 3a CYET OpPTraHW3alUU SKCIIEPUMEHTAIBLHON AESITETFHOCTH OOYYarOIIMXCS.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpPOHTABHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TporpamMme mo (u3nke oObEeTUHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS ©M  OICHKH, OCYIIECTBIISICTCS  YYaCTHHKAMU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJITaHUPOBAaHUS U
ocHamleHus: kaOunera ¢usuku. Ilpm »sTomM oOecreunBaeTcss OBIAJICHHUE
OOyYarOIIMMHUCS YMEHHUSIMU TPOBOJUThL KOCBEHHBIE W3MEPEHUS, WCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB MO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.



bonbimoe BHUMaHUWE yOENSETCA PENICHUIO PACYETHBIX W KAUYEeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33JaYd C SBHO
3aJaHHON (PU3MUECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHITh N3yUYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKON MOIEIH AJii CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
IpeIMETHOr0 KaOuWHeTa (U3HKM WIM B YCJIOBHUSX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE00X0aMMOe J1abopaTopHOE OO0OpYIOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMMe Mo (Pu3uKe YUeHUYECKUX MPAKTUYECKUX PaOOT U JAEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICMOBAHMUSI  M3y4YaeMbIX  SBJIEHHH ©  TPOIECCOB, OJMIUPUYECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU TICJIIMHU U3y4eHUS PU3UKHU B 0011eM 00pa30BAHUU SIBJISTFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (opMuUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMupoBaHHE HAYYHOTO MHPOBO33PECHHUS KaK pe3ysbTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHHUS C HCIOJIB30BAHUEM
(bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBanme mpencTaBieHUA O ponHM (PUMKU I PA3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIOMNUX 3a7ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

NpuOOpEeTeHNE  CHCTEeMBI  3HaHWMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHE YMEHUW TNPUMEHATh TEOPETUUYECKHE 3HAHUA JJIs
OoObsiCHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEMICHUH B IOBCEAHEBHOM KU3HU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
(Gu3MUecKol MOAENbI0, 3a/Jad, MNOAPAa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3gaHue (pU3NIECKO MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/a4H;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHILMIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MTPOLIECCOB, MX BIMSHUSA HA OKPY>KAKOLIYIO
cpeay,

OBJIQJICHUE METOJAAMH CaMOCTOSITEJIBHOIO IIAHWPOBAHMS W IIPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpIpeTauuud HUHPOpMALHH,
OIIPENIEJIEHNs JOCTOBEPHOCTH IIOJy4EHHOTO PE3YIIbTaTa;

CO3/IaHUE YCJIOBHUM ISl PA3BUTHS YMEHUU IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 xnmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepeyeHb JIA0OPaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yJarommxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne CKopoCcTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunbl TpeHus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHWYECKOW DHEPTUr
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTHYECKOE TPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHom mporecce. I[lepBblii 3aKOH TEPMOJIWHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEeHHEN SHEpruu (TeMIiepaTypbl) Teaa Ipu Terionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYEHUSI COBPEMEHHBIX MAaTE€pPUAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpanuust KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOJHUKH, TUANIEKTPUKMA W MOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHMCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUAJIEKTPUUYECKON MPOHUILIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
nmoJIynnpoBogHUKOB. CBoiicTBa P—N-niepexonaa. [lomynmpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHOoe 10J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib U HanpaBiieHUE. J[BUKEHUE 3apsSyKEHHOW YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe ToJsie. DJEKTPOJBIKYIIAs CUJIa HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO TOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumHble KO1€0AHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE INPHUMEHEHHUE: SIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmronenue pezoHaHca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpaxkxeHus: U NpeoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
IpeIOMJICHUE, TOSpU3as, Tudpakius, UHTephepeHITHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKYyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. WuaTtepdepenunss cBeta. KorepeHTHblE HCTOYHHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJTOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu HOTOHA C €T0 YACTOTOM. DHEPTUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW SHEPTUH aTOMa BOAOPOJIA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpPOeHUS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nyueckoil KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanuie TpeKOB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOM MOCJENOBaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DSKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3nYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pemieHHWE CHCTEMbl YpPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTAll{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHHWH, COOTBETCTBYIOIIHNX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIErocs KaK akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUKCKOMN TPaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs AICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa 3KOJOTMYECKHUX Ipodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh MU JeATeIIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIeHusT 3a1ad (PU3UIECKOTO COJCpKAHUS, MPUMEHEHUIO Pa3IMIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acTH (PU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh IapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBICE B XOJEC PEIICHHUS 3a7a4dl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
JKM3HEIECATCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJlbTEPHATUBHBIC PEIICHU.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(OPMAIIHH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPaBOBBIX M OTHYCCKHMX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe 1eCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NIPEUMYILECTBA KOMaHIHON Y MHAMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTABJIATH IUIAH JIEWCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HJIEH C TO3MLUHAH HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, [JIaH BBITOJIHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITOJIB30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYyalluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX IMpU aHallu3e pe3yJbTaToOB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, MpeAnoaaraonmi
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATHCH K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJiacce npeaMeTHbIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPHUPOBATh Ha IPUMEpax pPojab M MECTO (U3MKH B (POpMHUpOBaAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )KUIAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3aj1ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOpUHM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBIKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHNE 00bEMA TEIT IPU HATPEeBaHUH (OXJIXKICHUH ), TETIJIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTH BO3/lyXa, IOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
CoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AIIEKTPU3AIUA TEJI, B3AMMOJCHCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yysl (U3UYECKUE BEIUYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYEeCKas MOIIHOCTh; IIPH ONHUCAHUHM TMPABUIBLHO TPAKTOBATH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M EIAUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3Ys (U3WYECKUE BEIWMYHMHBI: JaBIICHWE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYSCKHH CMBICT HCMOJb3yeMbIX BEIMYMH, HX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3NUECKHUE BEIMYUHBI: DJICKTPUUYCCKUN 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUA, Pa3HOCTh MOTEHIIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHUJI, TPUHIUIT PABHOMPABUS HHEPIHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSAPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmnepaTypoM, MEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOro 3apsiga, 3akoH KynoHa, mpu 3TOM pasiuyaTh CIIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHS MX 0€30MacHOr0 HCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MpPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl U TpadUKOB, AENaTh BBIBOJBI IO PE3yNIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJIaHHOM (DU3MYECKON MOJIETBIO,
UCTIOJIBb3Ysl PU3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UICCKON BEIIMINHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY PAacCyKICHUU C OMOpOH Ha H3YUYCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TIONCKA, CTPYKTYPUPOBAHHMS, HHTEPIIPETAIIAN
U TIPEJICTABJICHUS YUCOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, NIJISi COXPAHEHUS 37J0POBbS M COOJIIOICHUS HOPM DKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH ACATECIBHOCTh B HECTAHAAPTHBIX CHUTYAIUAX, aJC€KBATHO OIICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K xoniy obydenuss B 11 kJjacce mpeaMeTHbIE Pe3yslbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPUPOBATh Ha TPUMEpPax pojab M MeCTO (U3MKU B (POopMHUpOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU M
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN AJEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHK CBETA, SACpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKU U KBAaHTOBOU (DM3HUKHU: IJIEKTPUUYECKAS] MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aMMOJICHCTBHUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETA, OTPAaXKEHHUE, IPEJIOMIICHHE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3NUYHBIX  Cpeda) |
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIDKYIAs CHUJIa, padoTa TOKa,
WHIYKIUST MarHUTHOrO Mojis, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHWM B KojebaTeIbHOM KOHTYpE, 3apsii W Cujla TOKa B IpoIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTHYECKAs CWUJIa JIMH3BI, MPU ONHUCAHUHA TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIJIEp, TPU ONUCAHWUU MPABUIBHO TPAKTOBATH (PUIUYECKUM CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHe
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE ODWHIITEHHA Mid PoTtodddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHHE U YCJIOBUS (rpaHUIbl, 00JIaCTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHUE BEKTOPA UHAYKIIMK MAarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SBJICHUA U
MPOIIECCOB C HCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BBIBOJII,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro DSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbCKOW U MPOEKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3a/[au: BHICTPAMBATH JIOTHUYECKU HEMPOTUBOPCUUBYIO
IIETIOYKY PacCy)KICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U MPEJICTaBJICHUS YICOHOW U HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYSHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MOTyIaeMyt0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
I obecrieueHus: 6€30MacHOCTH TP OOpaIlCHUH ¢ MPUOOpPaMH M TEXHHYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JICATEIHLHOCTh B HECTAHJAPTHBIX CHUTYAIMsIX, aJCcKBAaTHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrposbusie  IIpakrnyeckue (up )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThbI
pecypcsbl
bu6nmoreka [IOK
1.1 ®du3nKa ¥ METOJIbI HAYYHOTO ITO3HAHUS 2 0 0 https://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 2
bubnuoreka [{OK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
22 Huramika ! 0 0 https://m.edsoo.ru/7f41bf72
bubnuoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubmuoreka [JOK
' TEOPHHU https://m.eds00.ru/7f41bf72
bu6mmoteka IIOK
32 OCHOBBI TEPMOHHAMHKIL 10 1 0 https://m.edso00.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubmmoreka HOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
bubnunorexa LIOK
41 IICKTPOCTATHKA 10 0 1 https://m.edsoo.ru/7f41bf72
4 ITocTostHHBIN dI1eKTpUYECKH TOK. TOKH B 12 1 0 bu6muoreka [JOK

Pa3IMYHbIX Cpeaax

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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
MaruutHoe noJsie. JIeKTpOMarHuTHasI bubnmnoreka HOK
11 11 1 3
WHYKIUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnorexa [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHnueckue U dJIeKTPOMarHUTHHIE 5 1 0 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
23 Onrika 10 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
31 OCHOBBI crIeIIMAIBHON TEOPUHU 4 1 0 bubnnorexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no paznemny 4
. bubmuoreka [IOK
4.1
DJIeMEHTHI KBAHTOBOW ONTUKH 6 0 0 https://m.edsoo.ru/7fA1c97¢
bubmmoteka IIOK
42 CrpocHHe atoMa 4 0 0 https://m.edsoo.ru/7f41c97c
but6mmorexa [IOK
4.3 A 5 0 0
TOMIHOS SIPO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
5.1 DNeMEeHTBI aCTPOHOMUU U acTpOPU3UKU 7 1 0 Bubmmorexa [IOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

bubmuorexa [JOK
61 Obobmarouiee nosTopenie 4 https://m.edsocl)l. ru/7f41c97c
Hroro no pazneny 4
PezepBHOE BpeMms 3
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https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoandyecTBO 4acoB

Bcero

1 ®dusuka — Hayka o npupoje. Haydnsie MeTobl IO3HAHUS OKPYKAIOLIETO MUpa 1

5 Posnb 1 MecTO Gu3nKu B JOpMHUPOBAHUU COBPEMEHHOM Hay4YHON KapTHHBI MUPA, B IPAKTUYECKON 1
JESATEIbHOCTH JIIOAEH

3 Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 JIBUKeHUs. [lepemenienue, 1
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1

5 PaBHOYCKOpEHHOE NPAMOJIIMHENHOE ABUKECHUE 1

6 CBobOogHOE TazicHre. Y CKopeHrue CBOOOHOTO TaICHUs 1

7 Kpuonuneiinoe nsuxenue. [[BuxeHre MaTepuaabHOU TOUKH 110 OKPYKHOCTH 1

8 [Ipunnun otHOCcHTENnbHOCTH ['anunes. Maepuuansable cucteMsl otcyera. 11epBeiii 3akoH 1
Herorona

9 Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoit 3akon HeroToHa [u1st MaTepranbHOM 1
TOYKH

10 Tpernii 3akoH HpIOTOHA U151 MAaTEPUAIIBHBIX TOYEK

11 3akoH BceMupHOro TsaroreHus. Cuna tsoxectu. [lepBas kocMHuueckas CKOPOCTh 1

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena

13 Cuna tpenus. Koadpduunent tpenus. Cuiaa conpoTUBICHUS IPH IBUKEHUH TeJa B )KUIKOCTH 1
WJIY Ta3e

14 [TocTynaTtensHOE U BpallaTeIbHOE JBI)KEHUE a0COIIOTHO TBEPIOTo Tena. MomeHT cuiibl. [lneuo 1
CUJIBL. Y CIIOBUS paBHOBECUS TBEPAOIO TeJla

15 Nmnynbc MaTepraibHONW TOYKH, CUCTEMbBI MaTepUaAIbHBIX ToOUeK. IMITynibe cuitbl. 3aKkoH 1

COXpPaHCHUS UMITYJIbCA. PeaxTnBHOE JABMOKCHUE




PaGota u momtHOCTh critbl. Kunetnueckas sHeprus MmarepruaibHoOi Touku. Teopema 06

16 W3MEHEHUN KMHETHYECKOW SHEPIUU

17 [TorennmaneHast sHeprus. [loTeHIManbHAS SHEPTUSA YIIPYTO 1e(DOPMUPOBAHHOMN MPYKHUHBI.
[TorennuanbHast SHEPrus Teja BOIM3U MOBEPXHOCTH 3eMITH

18 [ToTenunanpHble U HEMOTEHIMAIbHBIE CUJIbl. CBSI3b PAa0OTHI HEMOTEHIIMATBLHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTrun

19 Jlaboparopnas padota «VcciienoBanue CBS3U padOThHI CUITBI C U3MEHEHUEM MEXaHUIECKOU
SHEPTUHM TeJla Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO KIyTa»

20 Kontponbnas padota nmo teme «Kunemaruka. Jlunamuka. 3aK0OHbI COXpPAaHEHUSI B MEXAHUKE)

21 OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKON TeOpUn. BpOoyHOBCKOE IBHKEHHE.
Huddyszus

99 XapakTep ABUKEHUS U B3aUMOJCUCTBUS YaCTUL] BellecTBA. MOJEIM CTpOEHUs ra30B, KUIAKOCTEN
W TBEPJBIX TEII

23 Macca monekyi. KonnuectBo BemectBa. [locrosinnas ABoragpo

24 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcus

25 Nneanshsiii raz B MKT. OcHoBHOe ypaBHeHne MKT

26 AbGcoutoTHas TeMIepaTypa Kak Mepa cpeJHel KMHEeTHUECKOW SHEPTUH IBUKEHUS MOJIEKYI.
VYpasaenune MenzaeneeBa-Knaneipona

27 3akoH JlanmpToHa. ['a30BbIC 3aKOHBI

28 JlaGopatopHnas pabora «VccnenoBaHue 3aBUCUMOCTH MEX/y ITapaMeTpaMu COCTOSHUS
pa3peKEHHOTO Tra3a

29 N3omporieccel B naeanbHOM Ta3e U UX rpaduyeckoe mpeiCTaBIeHNue

30 BHyTpeHHss sHeprus TepMoIMHAMUYECKON CUCTEMBI M clTOcoObI €€ n3MeHeHus. KomuuecTBo
TEIUI0THI U paboTa. BHYTpeHHss SHEprusi 0THOATOMHOIO UJEAIbHOTO Ta3a

31 Buasl Tenonepenaun

39 VY nenbHas TeII0EMKOCTH BelecTBa. KomuuecTBo TemoTsl npu Teronepeaaye. AanadaTHbIN

poIiecc




33 [TepBsIii 3aKOH TEPMOAMHAMUKH U €r0 TPUMEHEHHE K U30IPOoIeccam 1
34 HeobOpatumocTs nporieccoB B mpupoje. BTopoii 3akoH TepMOAMHAMUKH 1
35 [Tpunun pevicreus u KII/ TernnoBoi MalnHbl 1
36 [ukn Kapno u ero KIT 1
37 DKOJIOTHYECKHUE TTPOOIIEMBI TEIIIOIHEPTCTHKU 1
38 O6o06maromuit ypok «MomnekynsipHas ¢puznuka. OCHOBBI TEPMOAMHAMUKI 1
39 KontponbHas padota nmo teme «MonekymsapHas ¢puzuka. OCHOBBI TEPMOIUHAMUKH 1
40 [TapoobpazoBanue u KoHAeHCanws. VcriapeHne U KumeHue 1
41 AOGCOIOTHAS ¥ OTHOCUTENbHAS BIAKHOCTh BO3Ayxa. HacklmeHHsbIi map 1
42 Tsépnoe teno. Kpucrammueckue u amopgHsbie Tena. AHU30TPONHS CBOWCTB KPUCTAILIIOB. 1
Kunkue kpucramibl. CoBpeMEHHBIC MaTEPHUATIBI
43 [TnaBneHue u KpucTaAIUIM3ANUA. Y IelibHAs TeIuioTa tuiaBieHus. CyOaumanus 1
44 YpaBHEHHE TEIJIOBOTO OanaHca 1
45 DnekTpusanys Tein. JIeKTPUUSCKUi 3aps. [{Ba BUa SIEKTPUUECKUX 3apsIOB 1
46 [TpoBOAHMKY, TUINEKTPUKH U TIOTYTIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/ia 1
47 BsaumopeiictBue 3apsiioB. 3akoH Kynona. TouedHbli 35IeKTpUUECKU 3apsi 1
48 Hanpsix€HHOCTD 2eKTpudecKoro mosis. [IpuHIun cyneprno3uiiuu 3MeKTpHUecKux nojei. Jluauun 1
HaMPsKEHHOCTH
49 Pabora cun sanexktpocrarnueckoro nois. [lorennuan. PazHocTs noTeHIMAanoB 1
50 [TpoBOAHUKY M TUANEKTPUKH B AIEKTPOCTATUYECKOM Mosie. [{udnekTprudeckasi IpOHUIIAEMOCTh 1
51 OnektpoémkocTh. Konnencarop 1
52 DNeKTPOEMKOCTH MIIOCKOTO KOHJIEHCATOPa. DHEPTHUS 3apsHIKEHHOT0 KOHCHCAaTopa 1
53 JlabopaTopHas padota "M3MmepeHnue 31eKTpoEMKOCTH KOHIeHcaTopa" 1
54 [TpuHIMI NEHCTBUS U IPUMEHEHNE KOHICHCATOPOB, KOMMMPOBAILHOTO ammapaTa, CTpyHHOTo 1
MpUHTEpa. DIIEKTpOoCcTaTUUeCKas 3alIuTa. 3a3eMIEHUE 3JIEKTPOIIPHUOOPOB
55 DNEeKTPUUECKUN TOK, YCIOBUS ero cymiecTBoBanus. [loctosHubiif Tok. Cuna Toka. Hampsokenue. 1




Conpotusnenue. 3akoH Oma 1715 yyacTka Lenu

HOCJ’IGI[OB&TGJ'IBHOC, napaaijiCjbHOC, CMCIIAHHOC COCAUMHCHUE IIPOBOAHNKOB. Ha6opaTopHa;1

%6 pabota «/3ydyeHne cMEIIaHHOTO COCIMHEHUS PE3UCTOPOBY 1

57 PaboTa 1 MOIIHOCTH AJIeKTpHYecKoro Toka. 3akoH [[xoymnsa-JIena 1

58 3akon OMa 1t MOJTHOM (3aMKHYTOM) 3eKkTpudeckoi nenu. Koporkoe 3ambikaHue. 1
Jlaboparopuas padota «M3mepenne DJIC ucToOUHUKA TOKA U €70 BHYTPEHHETO COMPOTHBIICHUSDY

59 DJeKTpOHHAs MPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAIIJIOB OT 1
Temneparypbl. CBepXIpOBOAUMOCTh

60 DneKkTpudecKkuil ToK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX MTyYKOB 1

61 [TomynpoBoIHUKH, UX COOCTBEHHAs U MPUMECHas NpoBoAUMOCTb. CBolicTBa p—N-niepexona. 1
[TomympoBOTHUKOBBIE TPHUOOPEI

62 DJeKTpUYecKuil TOK B pacTBOpax M pacijiaBax 3JEKTPOJIUTOB. DIEKTPOIUTHYECKAs 1
aucconuanus. DIeKTPoIIn3

63 DnexTpuueckuid ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. MonHus. 1
[Inazma

64 DnexkTpuueckue Npudopsl U yCTPOICTBA M UX MpaKTHUecKoe NpuMeHeHue. [IpaBuia TeXHUKu 1
0€30MacHOCTH

65 Oo6o0maromuit ypok «1eKTpOAMHAMHUKA 1

66 KonTponbHas padota no Teme «3nekrpoctathka. [locTosSHHBIN 25ekTpruueckuiil Tok. Toku B 1
Pa3INYHBIX Cpeax»

67 Pezepublil ypok. KonTposibHas paboTa 1o teme "DnekTpoguHaMuka"

68 PesepBHEIit ypok. O606mIaromuii ypok mo temam 10 kiracca 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoandyecTBO 4acos

Ne n/m Tema ypoka
Bcero

1 [TocTostHHBIE MATHUTHI M UX B3auMojecTBUE. MarHuTHOE nosie. BeKTOp MarHMTHOM UHAYKIIMH. 1
JIMHUM MarHUTHOW UHAYKIHUU

2 MarnuTHOe 1oJie IpoBoJHMUKA ¢ TOKOM. OnbIT Opcrena. BzaumozaelicTBue NpoBOAHUKOB C TOKOM

3 JlaboparopHast pabota «/3yueHne MarHuTHOTO IOJISI KaTYIIIKH C TOKOMY

4 JlelicTBUE MarHUTHOTO MOJIsl HA IPOBOJHUK ¢ TokoM. Cunia AMnepa. JlaboparopHast pabora 1
«MccrnenoBanue neicTBUs NOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM»

5 JleficTBHEe MarHUTHOTO TIOJIS HA JIBIDKYILYIOCS 3apshkeHHyro yactuily. Cuia Jlopenna. Pabota 1
cuiel JIopeHna

6 OnexTpoMaruuTHas uHAYKLIUs. [ToTok BekTopa MaruutHONW nHAYKUMU. D/1C nnaykumuu. 3aKoH 1
3JIEKTPOMAarHUTHOM MHAYKuuu Papanes

7 JIaGoparopHas pabota «MccnenoBanue SBIEHUS JIEKTPOMArHUTHOM HHIAYKLIUN 1

8 WNuaykruBHoCcTh. SIBneHue camonnaykuuu. 1C caMOMHAYKIMHA. DHEPTUs MarHUTHOTO TIOJIS 1
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE 10JIe

9 TexHnuyeckue ycTpoiCcTBa U UX MPUMEHEHUE: TIOCTOSIHHBIE MATHUTBI, JJIEKTPOMATrHUTHI, 1
AJIEKTPOABUIaTENb, YCKOPUTENIN MIEMEHTAapHBIX YaCTHIL, UHAYKIIMOHHAS TI€Yb

10 Oo6o0maromuit ypok «MarauTHoe nose. JNeKTPOMarHuTHasi HHIYKIUS» 1

11 KonTponbhas padota no teme «MariHutHoe 1osie. DIeKTPOMarHUTHAs WHIYKIHS

12 CBoOosHbIe MexaHnueckue kojaedanus. ['apmonndeckue koaeOaHus. Y paBHEHHE FApMOHUYECKUX 1
konebanuii. [IpeBpariennue s3Hepruu

13 JlaGoparopHas padota «lccnenoBanue 3aBUCUMOCTH IIEPHOJIa MaIbIX KOJeOaHUM Ipy3a Ha HUTH 1
OT JUIMHBI HUTU U MaccChl Tpy3a»

14 Koneb6arenbublit KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIeOaHHs B UCATHbHOM 1

KoJIe0aTeIbHOM KOHTYpEC. Amnanorus MCKAY MCXaHUYCCKUMU U DJICKTPOMArHUTHBIMU




KoJIe0aHUAMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUU B UJ€AIbHOM KO0JIeOATEIbHOM KOHTYpE 1

16 [IpencraBnenue o 3aTyxaromux KojaeOaHusX. BeiHyX/1eHHbIC MEXaHHMUYECKUE KOJIeOaHMUs. 1
Pe3onanc. BeiHyk1€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHUsI

17 Ilepemennsblii Tok. CHHYCOUJANIbHBIN IEPEMEHHBIN TOK. MOIIIHOCTH IEPEMEHHOIO TOKA. 1
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSYKEHUS

18 Tpancdopmarop. [IponsBocTBO, eperada U NOTPEOICHUE IIECKTPUICCKON IHEPTUN 1

19 VY CTpOoRCTBO U IPAKTUUECKOE PUMEHEHHUE JIEKTPUUECKOT0 3BOHKA, T€HEPaTOpa IEPEMEHHOT0 1
TOKa, JINHUM 3JIEKTporepeaady

20 DKOJI0TrM4eCKHe PUCKU IIPU IPOU3BOJCTBE IEKTpodHeprun. KynbTypa ucronb3oBaHus 1
AJEKTPO3HEPTHH B TOBCEAHEBHOMN KU3HU

21 MexaHuuecKkue BOJIHBI, yclloBUs pacnpoctpaneHus. Ilepuoa. CkopocTs pacipocTpaHeHUs U 1
JUIMHA BOJIHBL. [lonepeunsie U NpoaoIbHBIE BOJIHEI

22 3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Bricora ToHa. TemOp 3Byka 1

23 ONEeKTPOMarHuTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTS. IlIkana 31eKTpOMarHUTHBIX BOJIH 1

24 [TpuHIMIIBI pagAnOCBA3U U TeneBuaeHUsA. PazsuTue cpeacTs cBsa3u. Pannonokamms 1

25 KonrtponbHas padorta «KonebaHus 1 BOJTHB 1

26 [IpssMonMHENHOE pacpOCTPAHEHHUE CBETA B OHOPOAHOM cpene. Toueunslid NCTOYHMK cBeTa. JIyy 1
cBeTa

27 OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHU B IIIOCKOM 3epKaje 1

28 IIpenomiienue csera. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHblil yroi MoJIHOro BHYTPEHHETO 1
OTpaKEHHUS

29 JlaGoparopHas pabota «/3Mepenue mokazaress MpeIoMICHHs CTEKIIa»

30 JIunssl. [Toctpoenue n3obpaxenuii B muH3e. @opMylia TOHKOM JHH3BI. Y BETMUSHHUE JTUH3bI

31 JlabopaTtopHas pabota «lccnenoBanre CBOMCTB N300paKEHUN B TMH3AX) 1

39 Hucniepcus ceera. CioxxHbIi coctaB 6enoro csera. L[er. Jlabopatopnas pabora «Habmonenue 1

AUCTICPCUHU CBETa»




33

Wntepdepennus ceera. Audpakuus csera. JJudpakunonnas pemérka

34 ITonepeuHocTs cBeTOBBIX BOJIH. [lonsgpu3anus ceta

35 Onrtuyeckre mpuOOPHI M YCTPONUCTBA U YCIOBUS MX O€30MAaCHOTO MPUMEHEHUS

36 I'paHu1IBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKHU. IocTynaTel crienyalbHOU TEOPUH
OTHOCHUTEIIEHOCTH

37 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMeJIEHUEe BPEMEHH U COKpaIlleHHE JJIMHbBI

38 DHeprust 1 UMITYJIbC PEISITUBUCTCKON YacTHIIBI. CBsI3b MAacChl C SHEPTUEH U UMITYJIbCOM. DHEPTHUs
MOKOS

39 Kontponbnas padora «OnTrka. OCHOBBI CHIELIMATIBHON TEOPUU OTHOCUTEIBHOCTH

40 ®otonsr. @opmyna [Inanka. DHeprus 1 UMIyasc GoToHa

41 OtkpsiTue u uccienoBanue poroaddexra. OnbiTel A. I'. CTonerona

42 3akonsl porodddexra. YpaBHenue DitHITeiHA 1151 poroddderra. «KpacHas rpanuna
dhoTodrddekra

43 Jasnenne cBera. Onbitel [1. H. JIeGeneBa. Xumudeckoe aelicTBUE CBETa

44 TexHuueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHHe: (PoToIeMeHT, (OTOIaTINK, COTHEUHAS
Oarapesi, CBETOANO]

45 Pemenue 3ana4 no Teme «37€MEHTbI KBAHTOBOM ONTHKN»

46 Mognens atoma Tomcona. OnbiThl Pesepdopaa o paccesnuto a-yactuil. [InanerapHas Mozenb
aToma

47 IToctynarel bopa

48 Wzny4yenune u noriomieHne GOTOHOB MPH MEPEX0JIe aTOMa C OJHOTO YPOBHS SHEPTHH HA IPYTOM.
Buns! ciektpos

49 BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckynsipHO-BOJHOBOW Jyaan3M.
CrioHTaHHOE U BBIHY)KJCHHOE U3ITyYeHHE

50 OTtkpeiTHE pagnoakTuBHOCTU. ONBITH Pe3epdopia mo onpeaeneHnio cocTaBa paaIuoakTHBHOTO
U3ITy4YeHUs

51 CsoiicTBa anb(da-, 6era-, ramma-u3nydeHus. BausHue pagroakTHBHOCTH Ha KUBbIE OPTraHU3MBI




OTkpeITHE IPOTOHA U HeWTpoHa. M3oTonbl. Anbda-pacan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-

52 pacnaz. ['aMmma-usiyuenue

53 DHeprust CBA3M HYKIIOHOB B sizipe. SnepHbie peakuuu. SAnepusiii peakrop. IIpobiemsi,
IIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPreTUKU
OneMeHTapHble YacTHLbl. OTKpbITHE MO3UTPOHA. MeTOo bl HAOIIOIEHUS U PErHCTPALUN

54 3JeMeHTapHbIX yacTuil. Kpyrisiii cton «®yHaaMeHTalbHbIe B3auMOIeUcTBUA. EMUHCTBO
(bu3n4ecKoil KapTHUHBI MUPA»

55 Bun 3Bé3qH0ro Heb6a. Co3Besnus, spkue 3BE3/bl, IJIAHEThI, X BUANMOE ABMKeHHe. ConHevHas
cucrema

56 Comnnne. Conneunas akTUBHOCTh. McTounuk snepruu ConHila u 38€31

57 3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHKH. 3BE3/bI [NIaBHOM Mocie0BaTeIbHOCTH. BHyTpeHHee
crpoenue 3B&371. CoBpeMeHHbIE MPEICTaBICHUS O IPOUCXOXKAeHUH U 3BoronMK ColHIa U 3BE3]T

58 Mneunsiii [1yts — Hama "anaxTuka. [lonoxenue u asmxenue Connua B ['anaktuke. ['anakTuku.
UYéEpHble ObIpbI B AApax rajlakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa. PennkroBoe uznyueHue.
MeraranakTuka

60 Heperiennsle npo0iaeMbl aCTPOHOMUU

61 Kontponbhas pabota «271€MEHTHI aCTPOHOMUU U aCTPODUUKI

62 Oo6o06maromuit ypok. Ponb pu3nku u acTpOHOMUU B S3KOHOMUYECKOH, TEXHOJIOTHYECKOH,
COLIMAJILHOW M 3TUYECKOM chepax esTeNbHOCTH YeloBeKa

63 O606matonuii ypok. Poib 1 MecTo puU3MKu 1 aCTpPOHOMHUH B COBPEMEHHON HAyYHOW KapTHHE
MHUpa

64 O6o06matomuii ypok. Poib ¢pusndeckoii Teopuu B pOpMUPOBAHUHN NPEICTABICHUN 0 (pu3nuecKoi
KapTUHE MHpa

65 O6o06maromuit ypok. Mecto ¢pu3zndeckoil KapTHHBI MUpa B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NIPEACTABIEHUI O IPUPOJIE

66 PesepBHbIil ypok. MarHuTHOE TI0J1€. DIEKTPOMArHATHAS] HHIYKITUS




67

PesepBHbliil ypok. OnTrka. OCHOBBI clieMaIbHOW TEOPUU OTHOCUTEIBbHOCTU

68

Pesepnsiii ypok. KBanToBas pusuka. D1eMEHTHI aCTPOHOMUHU U aCTPOPHU3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penaxiueit [lapdenteeBoit H.A., AknimonepHoe o6mectBo «3maTenscTBO
«IIpocBemenue»

» ®usuka, 11 knace/ Mskumes I'.41., [letpoBa M. A., Yronsaukos O.C. u
npyrue, OOIIEeCTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY;

AKI_[I/IOHepHOC O6IHGCTBO «I/I3I[aTeJII>CTBO «HpOCBGIHeHI/IG»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. PaGoume nporpammsl ®@usuka. [IpenMerHas IvHUA y4eOHHMKOB CEpUU «KJIACCUUYECKUI
Kypc» 10-11 xiaccsl, 0a3oBblii M yrayOseHHblit ypoBHu/ A.B.Illatanuna, Mockga,
«IIpocsemenne» 2018 rox

2. KontponsHo-m3meputensubie MaTepuainsl. @usuka 11 kmace/ CocraBurens H.W.3opuH.
M.: BAKO,2017.

3. H.W.3opusn. Tectsl no ¢usuke.11kmacc.M.:Bako,2015.

4. JI.LA Kupuk. CamocTosiTeNIbHbIE U KOHTpPOJIbHBIE paboTel mo ¢usuke, 11 kmace. M.:
Wnekca, 2015.

5. B.A. Bosxog. [Toypounsie pazpadoTku o pusuke. 11 xiracc.M.:Bako,2016.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. http://school-collection.edu.ru/catalog/teacher/?&subject[1=30
2. http://fcior.edu.ru/

3. http://www.proshkolu.ru/org/donskoe-z/



http://school-collection.edu.ru/catalog/teacher/?&subject%5b%5d=30
http://fcior.edu.ru/
http://www.proshkolu.ru/org/donskoe-z/

LlesieBbIe OpHEHTHPBI Pe3yJIbTATOB padoueil NporpaMMbl BOCIIUTAHNS,
(popmupyembie B paMKax peaau3anuu padoueil nporpamme no ¢pusuke (ypoBeHb
COO)

PaGouas nporpamma Bocniutanusit MbBOY Urpunckoit COI Ne 3 peanuzyercs,
B TOM YHCJIE€ U Yepe3 UCITOIb30BAaHUE BOCIIUTATENLHOTO MOTEHIIMATa YPOKOB.

Ota paboTa OprUeHTHpPOBaHA Ha (POPMUPOBAHHE 1I€TIEBBIX OPUEHTHUPOB
PE3yJIbTaTOB BOCIIMTAHUS Ha YPOBHE CPEAHETO OOIIET0 00pa30BaHMsl, KOTOPHIE MOTYT
ObITH CHOPMUPOBAHBI, B TOM YUCJIE HA YPOKaX (PU3HKU:

lesieBbIe OPHEHTHPBI

I'paikpanckoe Bocnuranue

OCO03HaHHO U AESTENbHO BHIPAXKAIOIINUNA HENPUITHE 00N JTUCKPUMHUHALIMY 110
COILIMAJIbHBIM, HALIMOHAJIbHBIM, PACOBBIM, PEJIMTUO3HBIM MPU3HAKAM, IPOSIBJICHUN
JKCTPEMH3MA, TEPPOPHU3MA, KOPPYIILIUH, AHTUTOCYJAPCTBEHHON JEATEIbHOCTH.

IIaTpuoTHYeckoe BOCIIUTAHUE

[IposiBasitoIIniA 1EATETbHOE HEHHOCTHOE OTHOILIEHUE K UCTOPUUECKOMY U KYJIBbTYPHOMY
HACJIEJIMIO0 CBOET0 U Ipyrux HapoaoB Poccuu, Tpaauuusam, npa3aHuKaM, aMsITHUKaM
HapoJI0B, IPOKUBAIOILKX B pOAHOM cTpaHe — Poccuu.

JIyXOBHO-HPABCTBEHHOE BOCIIUTAHHE

JleficTByIOIMI U OLIEHUBAIOIINN CBOE MOBECHUE U ITOCTYIIKH, TOBEACHUE U MOCTYIIKU
JOPYTUX JIFOJIEH € MO3ULMI TPaJULUOHHBIX POCCUHCKHUX TyXOBHO-HPABCTBEHHBIX
LEHHOCTEN U HOPM C OCO3HAHHMEM MOCIEICTBUN MOCTYNKOB, AEATEIBHO BhIPAXKAIOIINAN
HEMPUATHE aHTUTYMAaHHBIX U aCOLUAJIBbHBIX TOCTYKOB, TOBEJAEHUS, TPOTUBOPEYATUX
STUM LEHHOCTSIM.

[ToHMMAarOIMMii U 1E€ATEIBHO BBIPAKAIOIIMMI [IEHHOCTh MEKHALMOHAIBHOTO,
MEXPEJTUTHO3HOT 0 coriacus JitoJied, Hapo1oB B Poccuu, criocoOHBIM BECTH AUAIIOT C
JIFOJIBMU Pa3HbIX HALIMOHAJIBHOCTEMN, OTHOIIEHUS K PEJIUTHH U PEITUTHO3HOU
MPUHATICKHOCTH, HAXOUTh OOIIME LEAN U COTPYAHUYATH JJIs1 UX JOCTHXKEHUSI.

JcTeTHYecKoe BOCIIUTAHHE

Bripaxkatonuii IOHUMaHHUE LIEHHOCTH OTE€YECTBEHHOT'O U MUPOBOT'O MCKYCCTBA,
POCCUICKOT0 U MUPOBOT'O XYJI0)KECTBEHHOI'O HACIIEUSI.

[IposiBasitoIniA BOCIPUUMUYUBOCTD K pa3HbIM BUIaM UCKYCCTBA, IOHUMAaHHE
SMOLMOHAIBHOIO BO3JEHCTBUSI HCKYCCTBA, €r0 BIMSHUS HA IOBEIAECHUE JIFOAECH, YMEIOIINI
KPUTUYECKH OLIEHUBATh ATO BIIUSHUE.

OpueHTHPOBaHHBIN HA OCO3HAHHOE TBOPYECKOE CAMOBBIPAKEHUE, PEATU3ALINIO
TBOPUYECKHX CIIOCOOHOCTEH B pa3HBIX BHIAaX UCKYCCTBA C YUETOM POCCHUICKUX
TPaIUIIMOHHBIX TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTEH, HA 3CTETUIECKOE 00YCTPOHCTBO
COOCTBEHHOTO OBITa.

dDu3nyeckoe BOCUTAHUE, opMHUpPOBaHKE KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIaronoJy4us

[ToHMMarOImMil ¥ BBIPAXKAOIINUNA B IPAKTUYECKOMN JESTEIBHOCTA LIEHHOCTD KU3HH,
310pOBbs U OE30MMACHOCTH, 3HAUCHUE JIMYHBIX YCHJINN B COXPAHEHUU U YKPETIJICHUN
CBOETO 3/I0POBBS U 3/10POBbS APYTUX JIOJIEH.



Colmrogaromuii mpaBuiia JUYHOW U 00IIECTBEHHOM 0€301MacHOCTH, B TOM YHUCIIE
0e30macHOTO TTOBEICHUST B UH(POPMAIIMOHHOM CpeJie.

BrIpakaromuii Ha MpaKTHKE YCTAaHOBKY Ha 3I0POBBIN 00pa3 KU3HH (3I0pOBOE
MUTaHUE, COOJIOICHUE TUTUEHBI, PEKUM 3aHATUN U OTIBIXA, PETYIAPHYIO0 (PHU3UIECKYIO
aKTUBHOCTb), CTpeMJICHUE K (PU3HMUECKOMY COBEPIIICHCTBOBAHUIO, COOTIOIAIOIINIA U
MpoTaraHuPyOIINU 0e30TacHbIN U 3J0POBBIN 00pa3 )KU3HU.

[TposBrsitomnii coO3HATENIbHOE M 000CHOBAHHOE HEMPHUITHE BPEAHBIX MPUBBIYEK
(kypenwus, yrmoTpeOJIeHUsI aIKOT0JIs, HAPKOTHKOB, JIFOOBIX ()OPM 3aBUCHUMOCTEH),
JNECTPYKTUBHOTO MOBEIEHUS B o01IecTBe 1 LU(PPOBOIA cpene, HOHUMAaHNE UX Bpeaa s
(M3MYECKOTO U TICUXUYECKOTO 3/I0POBbSL.

JIeMOHCTpUPYIONTNI HABBIKK pedICKCUU CBOETO COCTOSIHMS ((hU3MIecKoro,
AMOIMOHAIBHOTO, TICUXOJIOTMYECKOT0), COCTOSIHUS IPYTUX JOJCH C TOUKHU 3PCHHSI
0€30MMaCHOCTH, CO3HATEIHLHOT'O YIIPABJICHUSI CBOMM 3MOITMOHAILHBIM COCTOSTHUEM,
Pa3BHBAIOIIMKA CIIOCOOHOCTH aJalTHPOBATHCS K CTPECCOBBIM CHTYAIUsM B OOILIICHUH, B
Pa3HBIX KOJUIEKTHBAX, K MEHSIOIUMCS YCIOBHUAM (COIMATBHBIM, HHPOPMAITMOHHBIM,
MPUPOJIHBIM).

Tpyaosoe BocniuTaHue

YBaxaroumii Tpy 1, pe3yabTaTsl TpyAa, TPYJAOBBIE U TPO(DECCHOHATBHBIE JOCTHKEHUS
CBOMX 3€MJISIKOB, UX BKJIaJl B Pa3BUTHE CBOETO MOCEICHHUSI, Kpasi, CTPaHbI, TPYIOBbIC
JOCTUKEHHS POCCHUICKOTO HapoIa.

[TposBisitominii CHOCOOHOCTH K TBOPUECKOMY CO3UIATEIbHOMY COLIMAIBHO
3HAYUMOMY TPYAY B JOCTYIHBIX O BO3PACTy COLMAILHO-TPYIOBBIX POJISX, B TOM YHUCIIE
MpEeANPUHUMATEIECKON ACSITETFHOCTH B YCIIOBUSAX CAMO3AHITOCTH MM HAEMHOTO TPY/Ia.

[Tormmarommmii criennuKy TPYAOBOH ACSITETLHOCTH, PETYINPOBAHUS TPYTOBBIX
OTHOIICHUI, CaM000pa30BaHUs U MPO(HEeCCHOHAITBHON CaMOITOATOTOBKH B
MH()OPMAIIMOHHOM BBICOKOTEXHOJIIOTUYECKOM OOIIECTBE, TOTOBBIA YUUTHCA U TPYAUTHCS
B COBPEMEHHOM OOIIECTBE.

JKOoJI0rHYecKoe BOCIIMTAHUE

JleMOoHCTpHUpYIOUINil B TOBEEHUU COPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIbTYphl Ha
OCHOBE NOHMMAHMUSI BIIMSHUS COLIMAIbHO-DKOHOMUYECKHUX MPOLIECCOB Ha MPUPOY, B TOM
YHClie Ha TI100aThbHOM YPOBHE, OTBETCTBEHHOCTH 32 JICHCTBUS B IPUPOJTHOMN CpE/IE.

Bripakaromnii 1esTeIpHOE HENPUATHE TEUCTBUM, MPUHOCAIIUX BPEI IPUPOJIE.

[TpumeHsroIHiA 3HAHKUS €CTECTBEHHBIX U COLMAIBHBIX HAYK ISl pAa3yMHOTO,
OepeKIIMBOTO MTPUPOIONIOIBE30BAHUS B OBITY, OOIIIECTBEHHOM IMPOCTPAHCTRE.

LleHHOCTH HAYYHOT'0 MIO3HAHUS

JlesiTenibHO BRIpaKarOIIMi MO3HABATEIbHBIE MHTEPECHI B Pa3HBIX MPEAMETHBIX
00JacTsx ¢ yu€TOM CBOUX HHTEPECOB, CTIOCOOHOCTEMN, JOCTHXKECHUM.

O6uagaronuii npeAcTaBIeHUEM O COBPEMEHHON HAyYHOM KapTHHE MUPA,
JOCTHKEHUSAX HAYKH U TEXHUKH, apTyMEHTHPOBAHHO BBIPAYKAIOIUI TTOHUMAaHNE
3HAYEHUS HAYKH B )KU3HHU POCCHICKOTO 00IIECTBa, 00ECTICUCHNUHN ero 0e30MacHOCTH,
T'YMaHUTapHOM, COIMATbHO-9KOHOMHYECKOM pa3BUTUHU Poccuu.



JIeMOHCTpHUPYIOIIMI HaBBIKA KPUTUYECKOTO MBILLUIEHNUS], ONPEIEICHNS JOCTOBEPHON
Hay4YHOW MH(OPMAINH 1 KPUTUKH aHTUHAYYHBIX TIPEICTABICHHM.

PasBuBaromuii 1 NpUMEHSIOINN HaBbIKK HAOJIIOICHUS, HAKOIJICHUS U
cucreMaTH3aluu (PakTOB, OCMBICIIEHUS OIBITA B €CTECTBEHHOHAYYHON M T'yMaHUTapHON
00J1acTsAX MO3HAHUSA, UCCIEN0BATENBCKOM IS TETLHOCTH.
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