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JIOKyMEHT noAnucaH 3JIeKTPOHHOW HOMKCHIO.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yiabTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOU Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepalibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpa oOyuarommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMKU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (PM3HMKHU: JINYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o gu3rKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHI OCBOCHHMSI Kypca (pu3nuKku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0J1aM 00yUYEHUS;

e coJlepkaHue yuyeOHoro npeamera « Pu3nka» Mo rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPOIbI, BHICTYyMAasl B
KayecTBe y4eOHOT0 MpeaAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe SHEPreTUKHU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIyYeHHUs! HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMU M APYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUpa OOydaromuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BHIMTOJIHEHUHU UMH Y4€OHBIX HCCIICJOBAaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooimero oOpa3oBaHUS
MOJIOKEH PAJl WJEW, KOTOpPhlE MOXKHO paccMaTpUBaTh KakK MPUHIUIBLI €ro
IOCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuail U3 BCEX pa3esioB (DU3UKH, BKIIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIsgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpenoiaraeéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢usukm mpeamonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJICpKaHMsl, TOCBSIIEHHBIX DKOJOTMYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (pU3Mveckue Teopuu (GopMHpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEACTABICHUSIX O MPUPOJE, TpaHUIAX
MPUMEHUMOCTH TEOpHH, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUH U
MPOIIECCOB).

CuCcTeMHO-ACSATETLHOCTHBIN TOAX0J] B Kypce (PU3MKU peanusyercs Mpexkiie
BCETO 3a CUET OpraHu3alUM AKCIEPUMEHTATBLHON JESATEILHOCTH O0YyYarolUXCs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB M JIabOPaTOpPHBIX padoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIMHEHBI B OOIIMH CIMCOK YUYCHHUYECKUX
MPaKTUYECKUX padoT. BhijeneHue B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30oBaTeNBLHOTO TIPOIlecCa HUCXOMd U3 OCOOCHHOCTEW IUIAHUPOBAaHUS U
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi OBJIAJACHHUE
OoOy4YaromMUMHUC YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYWH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 17st pacu€THBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCS 3aJayd C SIBHO
3aIaHHON (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh U3YYEHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjiena Kypca, TaK U HUHTETrpUPYs 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOytonue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHX
peAMETHOro KaOuHeTa (U3HKU WIA B YCJIOBUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOMKHO OBITH
HEO0OX0aMMOe J1abopaToOpHOE OOOpYMOBAaHWE I BBHITIOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHue (opMHpYEeTCs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0O€CIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHNU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO TMPUPOIbI, PA3BUTUE HX HHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJE MMO3HAaHUS U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOEHHMSI MaTepUH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
bu3nYeCKUX 3HAHUIA U HAYYHBIX JT0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiud (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU ¥ TEXHOJOTHIA.

JlocTmxeHne 3TUX lene 00ecreynBaeTCsl pelieHreM CIIeIyIONMX 3a1ad B

nporuecce u3ydeHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:
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e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHUKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs] pa3IHYHbIX 3a7ad C SIBHO 3aJaHHOU
bu3nueckoil MOAENbI0, 3aJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue Gu3NIecKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3a/a4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JAECUCTBUS TEXHUUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSIHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTaluuu HH(opmaluu,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3YIIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyudenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MEepeueHb JadopaTOpHBIX U
OPAKTUUECKUX paboOT SBISIETCS PEKOMEHIOBAaHHBIM, YUWUTEIb JEJaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.
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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupojae. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KcnepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusznyecKkue 3aKOHbI M TEOPUHU. I paHUIBI TPUMEHHUMOCTH (U3UYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasloroBble W IM(POBBIE H3MEPUTEIbHBIE TPHUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHUE MaTepuaJbHOW TOUYKH, MX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkeHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitnoe  aBmkeHue. [IBukeHHe  MaTepualbHOM TOYKH 1O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAs
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI>KCHUE CHAPSJIOB, IIETIHBIC U PEMEHHBIC MEepe/Iavuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.
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N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

Hamnpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tenna, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmunes.  IlepBeiii  3akoH  HbroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIs MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 111 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuima Tsoxectr. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenus). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalllaTelIbHOE JBMKEHUE a0COJIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHUME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOU YHEPTUHU.

[TorennuanbHas DHEPTHUS. [TorennmanbHas SHEPIUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHnumanbHple U HEMOTEHHMANbHbIE  CWibl.  CBs3b  paboOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YJHEPTUMU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekysipHast u3nKa 1 TEPMOJIMHAMUKA

Tema 1. Ocro8bl MONEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkama temnepartyp
Llenbcus.
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Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama
temnepatyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onsita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEKMOJIEKYIIIPHOTO
B3aMOJIEUCTBHUS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

Onpenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE U3MEPEHUM
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHenus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIIONPOBOJHOCTh, KOHBEKIUS, U3IydYCHUE. Y AeIbHas TEINIOEMKOCTh BEIIECTBA.
KosnmuecTBo TemnoTsl pu Tenionepeaaye.

[Tonsitue 006 ammabatHoM mporecce. I[lepBwiii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K m3ompoueccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TemnoBble  MamuHbl.  [IpuHOUMNIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



JIOKyMEHT noAnucaH 3JIeKTPOHHOW HOMKCHIO.

TexHuyeckue yCTpOHMCTBA M MPAKTUYECKOE MPHUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAUIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

M3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTyphbl) Tela IpH TeIuionepeaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenu napoBoii TypOUHBI, ABUTATEIISI BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwilieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpeMmMeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpHasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. ODJEKTpUUEeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsanoB. [IpOBOIHUKH, IUAIEKTPUKU M TOJYMPOBOJAHHUKU. 3aKOH COXPAHCHHUS
AIEKTPUUYECKOTO 3apsia.



JIOKyMEHT noAnucaH 3JIeKTPOHHOW HOMKCHIO.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe nosie. Hampsoxk€HHOCTh  anekTpuueckoro mnoiis.  [IpuHuumn
CYNEPHO3ULIUNA DIEKTPUUYECKUX Ioner. JIMHUKM HanpssyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHUAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
JlnanexkTpryeckas MpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U PUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmonelicTBrue HadIEKTPU3OBAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSKEHHBIX TE.

[IpOBOAHUKH B DIIEKTPOCTATUIECKOM IIOJIE.

DnexkTpocTaTuyecKas 3amuTa.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSTHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedoax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABIKYLIasi CUjla M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKAa.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 2JIeKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

ITomynpOBOIHUKHY. CoOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.
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OJIEKTPUYECKH TOK B pacTBOpax M  pacIujiaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHWKHA TOKa, OJICKTPOHArpeBaTEIbHBIC TPUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYIIPOBOTHIUKOBBIN TNO/, TaTbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMenaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsiMoe wu3MepeHHe dIEKTPOJBIXKYIIEH cuiibl. KOpOoTKOe 3ambIKaHHE
raJlbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIUMOCTh BO3yXaA.

OHOCTOPOHHSISI IPOBOJIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHue 3JIeKTPOBUKYINEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 10 Kiacce oCyLIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJECIHUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKIUS,
napaboia, runepOosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.
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Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb
BEILECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
ra3oB, JJICKTPHUYECKHE CBOWCTBA METAJUIOB, 3JEKTPOJUTHYECKAS HUCCOLUALMS,
rajbBaHHKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHHEM MEXAaHU3MOB,
y4€T TpEeHUs B TEXHHUKE, MOJIIMIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JAPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHATIOB, B TOM YHCJIE€ HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, AJIEKTPOHArPEBATEbHbBIC puOOpHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTtossHHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1mone. BekTop MarHMTHOM HWHAYKUUH. [IpuHUIMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMHU. KapThHa JMHUNA MarHUTHOMH
WHYKIIUH TI0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUIWH
MAarHWTHOTO TIOJA JJIMHHOTO IPSAMOIO IPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaeicTBre mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
MHOYKIUAHW. OJIEKTPOABIMXKYINAS CWIa HWHAYKUUH. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu apanes.

BuxpeBoe nsnexkrpuyeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAW B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMHU. OJIEKTPOABMXKYIIAsd CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.
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TexHuyeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUIl, UHIYKIAOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JenctBre cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON WHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBUKYIIECH CHJIBI MHAYKIIUM OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJieOaHUSI.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHMYECKUMHU U
AJIEKTPOMAarHUTHBEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[lepemennbiii  TOK. CHUHYyCOMJAIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHO€ W JACHCTBYIOIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. JKOJIOTMYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.
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TexHuyeckue ycCTpOWCTBA M TNPAKTUYECKOE MNPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOP NIEPEMEHHOTIO TOKA, JIMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanue cBONCTB BIHYXKICHHBIX KOJIeOaHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnoOCIEeNOBATENIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccenenoBane NEPEMEHHOIO TOKa B LENH W3 IIOCIEN0BATEIBHO
COEAMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpoCTpaHeHuss W JUIMHA BOJHBI. [lomepedHple W MPOAOJIBHBIE BOJIHBL.
HnTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [’ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BoiHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MOJSpU3anus, AUPPaKIus,
unTepdepenius. CKopocTh dJIEKTPOMATrHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBasl JAMArHOCTHKAa B TEXHUKE W MEAUIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneObmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenue untepdepenunu u audpakiuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpaKEHHE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uaTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pacHpOCTpaHEHUE CBETa B
ogHOopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomneHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CinoxHbIi coctaB Oesoro cBeta. LIBer.

ColOuparomie U pacceuBaroimiie JuH3bl. ToHKas JuH3a. DOOKYyCHOE
pacCcTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o00pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOIIOIEHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenne natepdepeHIny cBeTa.

Hab6mronenune nudpaxium crera.

HaOmronenue nucnepcuu cBera.
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[TonyueHne cekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIMOHHON PEIIETKH.
HabGnronenue noasipusaluy CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul
N3mepeHne nokazaress NpesioMJIEHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paK€HUM B JTMH3AX.
HaGmnronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOZYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DIHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAIIECHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEISATHUBUCTCKOW YaCTULIBI. DHEPTHUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Dnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (DOTOHA.

OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotorpdexra. YpaBuenue DiHmTeitHa s hoTodddexra. «KpacHas rpanuiia
dboToaddexra.

JaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUEe: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodh(DEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydyenue u morionieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI SHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YpOBHEW SHEPrUu aToMa BOJIOPO/Ia.
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BosiHoBBIE cBOMcTBa yacTull. Bosnsl ne bpoitnsa. KopryckyisipHO-BOJIHOBO#M
JTyaJIu3M.

CHOHTaHHOE U BBIHYXICHHOE U3ITy4YCHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocraBa
paavoakTUBHOTO u3inydeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenbepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Maccel siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Snepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGaeMbl W TEPCIIEKTHBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoMCTBAa U IIPAKTUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanrie TpeKoB YacTUIL (M0 TOTOBLIM (oTOrpadusim).

Pa3znea 8. JiieMeHTBI ACTPOHOMUH M aCTPOPU3MKH
Orarbl pa3BUTHs aCTPOHOMUHM. [IpHKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aACTPOHOMMUH.
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Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUKECHUE.

ConHeyHas cucTema.

Cosnne. ConHeyHass akTUBHOCTh. McTtounuk sHeprun ConHLA W 3BE3L.
3BE3/11bI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpaJbHBIM KJacC —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOW MOCIEIO0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKu CoJiHIIa U
3BE3]1. DTaANbl )KU3HH 3BE3I.

Mineunbiii [lyte — Hama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapbl. YEpHBIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopust bonpiioro B3peiBa. PemkToBOE M3IIydeHHUE.

Macmrabnas ctpyktypa Beenennoit. MeTaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPEIeNICHUs MOJ0XKEHUsI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIbHON M ATHYECKOM chepax NesaTeaTbHOCTH YeI0BEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM PSAAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBICHUM O PUPOJIE.

MesxknpeaMeTHble CBI3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISICTCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MAaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimus, CBS3aHHBIC C M3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (aKT, rumore3a, (unyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOII0ICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIIUK: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOEKUHWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
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MPOU3BOJIHBIE DBJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
OTIpeJIeIICHNE TUIOMIAIN TIIOCKUX PUTYp B 00BhEMa TelL.

buonoecusa: »nekTpuueckue SBICHUS B JKMBOW MpUpPOJE, KosieOaTeabHbIE
JBIKEHUS B SKMBOUM MPUPOJIEC, ONTHYECKUE SIBJICHUS B KMBOU MpuUpoje, JeHCTBUE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpA30BaHUSA KPUCTALIUYECKOM PEMIETKUA, CHEKTPAIbHBIN
aHaJIN3.

l'eocpagua: wmarHuTHBIE TONIOCA 3€MJIM, 3K MArHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEpaTop NEPEMEHHOro0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pajaap, PaJAUONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHasi barapes.
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IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHb) JOJKHO OOECIICUUTh JTOCTHKCHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaroUUXCsi PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA JAEATEILHOCTA B IMPOIIECCE peaM3allui OCHOBHBIX HAMNpaBICHUN
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTrOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIIEYETOBEYECKHX T'yYMAHUCTHUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBbHOCTh B MHTEPECAX TIPakKITaHCKOIO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpraHU3alINY;

YMEHHE B3aUMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;
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5) TpyA0BOr0 BOCIIHTAHUSI:

UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATBbHON NesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
($u3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NIPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENeNIATh 1€ JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHIKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W MPOTHUBOPEUMS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPUATBLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJIHTATOB
IEJIM, OLICHUBATh PUCKH TIOCIEACTBUIN ACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAyYHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TOHATHAMHU M METOJIAMH
bu3nuecKoil HayKH;



JIOKyMEHT noAnucaH 3JIeKTPOHHOW HOMKCHIO.

BJIAJIETh HaBbIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITEIbHOCTH
B 005aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEp)KaHWs, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aAKTyaJM3MpOBaTh 3a/auy,
BBIJIBUTATh TUIOTE3y €€ pellIeHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HAaHWA TO (U3UKE B MPAKTUYECKYI0 00IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmanmeii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBJISATh OOIIEHHME Ha Yypokax (U3MKH W BO BHE-YpPOUHOU
NEeSATEeTbHOCTH;
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pacrno3HaBaThb MPEANOCBUIKM KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh M HCIIOJIb30BATh MPEUMYINECTBA KOMAHIHON Y WHAUBUIYAIBHON
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOI'0 YICHA KOJUICKTHUBA,;

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTMIKEHUIO: COCTaBIATh ILIAH JCHCTBUU,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAa4yeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLIEHMBATh HIAEU C IIO3ULUUUA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM MU aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON paOdOoThI C yUETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO DJPYAMIMH B 00JacTH
(bU3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,

OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;
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BJIAJCTh HABBIKAMHM  IIO3HABAaTEIbHON  pedIieKCMH  KaK  OCO3HAHHMSI
COBEPIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3yIbTaTOB W
OCHOBAHHUII;

WCITOJIB30BaTh MPUEMBI peIICKCUU ISl OLICHKU CHUTYyallud, BEIOOpa BEPHOTO
peIICHUS;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO NPUHUMATHh PEMICHUS TO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATH Ce0s, IOHUMasi CBOM HEJIOCTAaTKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHMX IMIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA ONTHOKH.

B mpomecce nocTmKeHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTIPAMMBI
no ¢u3MKEe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE IMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIIMOHAILHON C(hEepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aIalTHPOBATBCI K
AMOITMOHAJILHBIM U3MEHCHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO ILIENIH H
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHUIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peInaTh KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI
K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JEIATEIIBHOCTH JIFOJIEH;
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YYUTHIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, abCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUJKOCTEM M TBEPABIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUH 3apsl IPU pelieHur (PU3NUeCcKuX 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECCTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJHMHEWHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMoOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEN
U TBEPJIBIX TEJ, U3MEHEHHE 00hEMA TeJl NPU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
pPaBHOBECHE, WCHAPEHUE, KOHJICHCAlWs, IUIABJIICHUE, KPUCTAJUIM3ALNS, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS I'a3a IIPU €r0 HAIPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIY MapamMeTpamMud COCTOSIHASL Tra3a B HM30Mpoleccax,
AJICKTPU3ALU TEJ, B3aUMOJICCTBUE 3aPsII0B;

OMHUCBHIBATh MEXAHUYECKOE JIBMHKCHHE, HCIOJb3Yys (HU3NYECKUE BEIIMYHHBIL:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
MMITYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM MPABUIBLHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYCHHMS M CIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUMHY C APYTUMU
BEJIMUYUHAMM;

ONUCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIIONB3YsS (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUSI XaOTHYECKOTO JIBMIKCHUSI MOJICKYJ, CPEIHECKBAIpATHUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOO(PGUIIMEHT TMOJIE3HOTO JACHUCTBUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3HWYCCKHH CMBICI HCIOJIB3YEMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(bU3MYECKYI0 BETMYUHY C IPYTUMH BEIIMUYHUHAM;

ONUCHIBATh U3YUYEHHBIC JICKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NYECKUE BEIUUYUHBI: DJICKTPUYECKUMN 3apsij,
BJIEKTPUYECKOE T0JI€, HANPS)KEHHOCTD MOJISI, TIOTEHINAJ, Pa3HOCTh MOTEHIMAJIOB,;
NP OINHMCAHWHM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYCCKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHMs] W EJIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMupHOro Tsrotenus, I, I u Il 3akonsr HeroToHa,
3aKOH COXPAHECHUST MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPHO3UIMUA CHUJI, MPUHIUII PABHOINPABUS HMHEPIMATIBHBIX CHUCTEM
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OTCuéTa, MOJIEKYJISIPHO-KMHETHUECKYI0 TEOPUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHENW KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmmepaTypoi, MEpBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsija, 3akoH KyloHa, Mpu 3TOM pa3inyarh CIOBECHYIO
GbOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHIUIBI JCHCTBUS MAaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarTh YCIOBHsS UX O€30MACHOIO MCIOJIb30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJIOKEHHOr0 OOOpYy/IOBaHUS, MPOBOJIUTH OMBIT U
(GopMyIIMpOBaTh BHIBOJIBI;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, PU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTU  MEXIy  (U3NYECKUMHU  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM NPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM MCCIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMkKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIB3YS (PHU3MUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4Y€eHHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYUHBI;

penaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHbBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U TIPEICTABJICHUS YUYEOHOUW U HAay4YHO-TIOMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTHUECKU aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMALIHUIO;
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MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

HCIIOJIB30BaTh TEOPETUYECKHE 3HAHMS MO (U3UMKE B IMOBCETHEBHOW >KU3HH
J1s1 obecrieueHrss 6€30MacHOCTH MPU OOpAIEHUH ¢ MTPUOOpaMU U TEXHUUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpyNNE C BBHIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh PaldOTy TPYIIIBI, pPAIMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATh JACATEIHHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJ€KBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYIIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIICMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCS] YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEYHBIN 3JIEKTPUUECKUIN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, S/ICPHAS
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sipa MPHU PEIICHUH (PU3HUUYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCICTBUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDXKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W TOJNApU3alMs CBETa, JUCIEPCUsS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

PaIlOaKTUBHOCTD;
ONKUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTh  pPAa3IUYHBIX  Cpea) |

AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOJB3Ysl (PU3MUECKHUE BEJIUYMHBI:
AIEKTPUUECKUI 3apsjl, CUjia TOKa, JJIEKTPUUYECKOE HaMNpsKEHUE, JIEKTPUYECKOoe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTYIIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEepHoJ M YacToTa
KojebaHuii B KoyieOaTeIbHOM KOHTYpE, 3apsii M CWiIa ToKa B IIpolecce
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FAPMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONUCAHWHA TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIMYUMHY C JAPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU TPABWIBHO TPAKTOBaTh (PUIMYECKUNA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMH,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaJIeIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETAa, YpaBHEHHE OJUHIITEHA Aiia Pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocrynarel bopa,
3aKOH PAaJIMOAKTHUBHOTO pacnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, O0OJACTH)
IPUMEHUMOCTH;

ONpENIENATh HAIIPABICHHE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

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

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNpPU 3TOM
dbopmyupoBath TpobiieMy/3aadyy M THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOrO O0OpYJOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBATH BHIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBAHNUS;
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coOIOIaTh MpaBuia OE30MacHOTO TPyJa MPH MPOBEISHUHN UCCIICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIeOBATEIHCKON W TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemath pacuéTHbIe 3aJaddl C SBHO 3aJaHHOW (DU3MUECKON MOJIENbIO,
UCITIOJNTB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a1a9n
BEIOWPATHh (PU3UYECKYI0 MOJCIHb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOaMMMbIC NI €€ PEIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJTy4YEHHOTO 3HaUCHUs (PU3MUECKON BEIININHBI;

pelaTh KaueCTBEHHBIC 3a7aU: BRICTPAUBATh JIOTUYECKH HEMPOTUBOPCUNBYIO
IIEMOYKY PACCYXKICHUN C OMOpPOM Ha WM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MpPU  PEIICEHUH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(POPMAITMOHHBIE TEXHOJIOTHU ISl TIOUCKA, CTPYKTYPHPOBAHUS, HHTEPIPETAIIUN
U TIPEICTABJICHUS Y4EOHOU U HayYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIIMH, NPHOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOU
KU3HU;

MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHI;

WCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpH OOpaIIeHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHECHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHICCKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B TpYIE C BBHINOJHEHUEM Pa3UYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO pacHpelemsiTh OOS3aHHOCTU U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIAJT K&KJIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIEMBL.
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JesiITeIbHOCTh YYUTEsSI-NPeIMETHUKA ¢ y4eTOM padoyeil mMporpaMmbl
BOCIIUTAHMSA:

* PerynupoBanue noBeeHus 00y4yaronuxcs

* Peanu3zarusi BOCIUTATENbHBIX BO3MOXHOCTEH PA3IMYHBIX BHUAOB ACSITEIbHOCTU
pebeHka

[IpoekTupoBaHue CUTyalluidi U COOBITUM, PA3BUBAIOLIUX HSMOIIMOHAIBHO-
LEHHOCTHYI0O cdepy pebeHka (KyJabTypy MNEpeXUBAaHUN U ILIEHHOCTHbBIE
OpUEHTalMU peOeHKa)

* Pa3BuTtne y oOyuaroummxcs MO3HABATEIbHOM aKTUBHOCTH, CaMOCTOSITEIbHOCTH,
WHUIIMATUBBI, TBOPYECKUX CIOCOOHOCTEH, (opMHUpoBaHUE TpaxkaaHCKOU
MO3UINH, CIIOCOOHOCTH K TPYAy M KU3HU B YCIOBHUSX COBPEMEHHOTO MUDA,
(dopMHpoBaHrEe y 00y4arolMXCsl KyJbTypbl 3JI0pOBOrO M 0O€30MacHOro oodpasa
KUZHH

*YVyeT KyJbTYpHBIX pa3IUuuil JeTed, MOJIOBO3PACTHBIX WM HWHAMBUAYAJIbHBIX
0COOEHHOCTEM

*O0mieHre ¢ JAE€TbMU (JIMANOr), NMPU3HAHUE HX JOCTOMHCTBA, NOHHWMAaHUE U
MIPUHATHE UX

* HaxoxxeHne 1IEHHOCTHOTO —acleKkTa Y4yeOHOro 3HaHus | UHGOpMaIUH,
o0ecrnieueHre ero NOHMMaHus U MepekKUBaHUs 00yUJaroIIMMUCS

* Biragenue MeTo1aMmu OpraHu3aliy SKCKYPCUN, OXOA0B U SKCIEIUIUN U T.I1.

* YCTaHOBIIEHUE  JOBEPUTENBHBIX  OTHOIIEHWH  MEXKAY  IeJarorHuyecKuM
pabOTHUKOM U  €ro OOyYaroUMMHUCS, CHOCOOCTBYIOUIUX  IO3UTHBHOMY
BOCIPHUATHIO OOYYarOIIMMUCS TpeOOBaHUHW M MPOCKO  MEJaroru4eckoro
paboTHHMKA, TPHUBJICUCHUIO WX BHUMaHUS K OOCYyXJIaeMoili Ha ypoke
uH(pOpMAaIIH, AKTUBU3AIIUHU X TT03HABATEIILHON JCSTEIHHOCTU

* [ToOyxnenne oO0y4aromuxcsi COoONI0aTh Ha YpPOKE OOMICHPUHSITHIE HOPMBI
MOBEJEHUS, IPaBUiIa OOIIEHHS CO CTapIIMMU (Me1arornyeCKUMHU pabOTHUKAMU)
U CBEPCTHUKaMH (0OY4YarOUIMMHUCS), TPUHIMIBI Y4EOHOW JTUCHMIUIMHBI U
caMOOpraHu3alnu;

* [IpuBneueHne BHUMaHUs 00YYaIONINXCs K IIEHHOCTHOMY aCTeKTy M3ydaeMbIX Ha
ypOKax sIBJICHUH, opraHu3anusi X padoThl ¢ TOJyd4aeMOl Ha YPOKE COIUAIBHO
3HAUUMON HH(POpPMAIME — HWHUIIMUPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBAHUS
0oOy4arolMMHUCSl CBOETO MHEHHUS MO €€ TMOBOAY, BbIpaOOTKH CBOETO K HeH
OTHOIIIEHUS;
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Hcnonb3oBaHWe BOCHUTATENIBHBIX BO3MOXHOCTEH conaep:kaHusi y4eOHOro
npeaMeTa 4epe3 JIEMOHCTPALMIO O0Yy4alolUMCs MPUMEPOB OTBETCTBEHHOTIO,
IPAKJAHCKOTO MOBEJCHUS, MPOSBICHUS YEIOBEKOIIOOUS U J100pOCEepIeUHOCTH,
yepe3 1oa00p COOTBETCTBYIOUIMX TEKCTOB IS YTEHHUS, 3a4ad JUIsl PELICHUs,
MPOOJIEMHBIX CUTYalUMi A7l OOCY>KICHHS B KJIacce;

[IpumeHeHne Ha ypOKEe HHTEPAKTHUBHBIX (QOpM paboThl ¢ 00yYarOIIUMUCH:
UHTEIUIEKTYaJbHBIX UIpP, CTUMYJHPYIOIIMX TO3HABATEIbHYI0 MOTHBALIUIO
oOydJaronuxcsi; TUJAaKTUYECKOro TeaTpa, TNie TOJyYeHHbIE Ha YpOKEe 3HaHUs
OOBITPBIBAIOTCST B TeaTpalbHbIX IMOCTAHOBKAX; JUCKYCCHUW, KOTOpPbIE MJaroT
o0y4JaronmMcsi BO3MOXHOCTh TMPUOOPECTH OMBIT BEAEHUS KOHCTPYKTHUBHOTO
JManora; rpynmnoBoil paboThl WM pabOTHI B Mapax, KOTOPhIE y4aT 00 y4aronuxcs
KOMaHJIHOM paboTe U B3aUMOJCUCTBUIO C APYTUMHU O0yUarOIIUMUCS;

BxiroueHne B ypOK UIPOBBIX MPOLEAYP, KOTOPbIE MOMOTAIOT MOAJIECPHKATh
MOTHUBALIMIO OOYYaIOIIKUXCS K MOJTYYEHUIO 3HAHWI, HAAXXUBAHUIO MO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOUIEHMH B  KJlacce, IOMOralOT  YCTaHOBJICHUIO
no0poxkenaTeaIpHON aTMOCc(ephl BO BpeMsl YpOKa;

Opranuzanus medcrBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX 00YJAIOITUXCS HAJT
UX HEYCIEBAIOIMIMMU OJHOKJIACCHUKAMH, JAIOUIEr0 OO0Yy4YaroUIMMCSl COLUAIbHO
3HAYUMBII ONBIT COTPYIHUYECTBA U B3aUMHOW MOMOIIIH;

NHunuupoBanue W TOAJEpKKAa  MCCIENOBAaTENbCKOW  JeATEIbHOCTH
oOyyJaromuxcsi B paMKax peaju3allid UMHU HUHIAUBUAYAIbHBIX W TPYIIIOBBIX
MCCJIE0BATENIbCKUX IPOEKTOB, YTO JAacT OO0y4arllUMcs BO3MOXXKHOCTb
OPUOOPECTH HAaBBIK CAMOCTOSITEILHOTO PELICHUS TEOPETHUYECKON MpOOJIEeMBl,
HaBBIK TeHepupoBaHUsi ©W  0GoOpMmIIeHHS COOCTBEHHBIX  HJIEH, HaBBIK
YBXUTEJIBHOTO OTHOIICHUS K UYKUM HJiesM, 0OPMIICHHBIM B paboTax APYyrux
UCClIeloBaTeNiel, HaBBIK IMYOJMYHOTO BBICTYIUICHUS TIEpell ayJIuTOPUEH,
apryMEHTUPOBAHUS U OTCTaWBaHUS CBOEH TOUKH 3PEHUS.

MopenvpoBanue cuUTyaluid i BbIOOpa TMOCTyNKa OOYYarOMIMMCSl (TEKCTHI,
uHporpaduka, BUIEO U JIp.)

Opranuzanust uisi oOy4aromMXcsd CUTyallUuid KOHTPOJISI M OLIEHKH, CaMOOLIEHKH
(kak y4eOHBIX JOCTHMIXKEHHUW OTMETKaMU, TaK M MOpPAIbHBIX, HPABCTBEHHBIX,
IPaXIaHCKUX MTOCTYIKOB)

Bxiarouenue B «aeiaay

Cucrema mnooulpeHUs] Y4eOHOW/COLMANBHON YCHNEIHOCTH W  MPOSBICHUN
AKTUBHOM KU3HEHHOMN MO3UIIMHU 00yYaIOIIUXCS

Opranmzanus GopM HHAUBUAYATILHOW U TPYIIIIOBON yU4eOHOM IeITeTbHOCTH
Onopa Ha IEHHOCTHBIE OpPUEHTHPHI oOyuaromuxcs (ba3oBble HaIMOHAIBHbBIE
LIEHHOCTH)
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue KounuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ie/ioB H TeEM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpaMmMsl padoThI padoThI
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®uszrKa 1 METOJIbI 5 1 bu6mmoreka [IOK
' HAay4YHOTO TO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
3aKOHBI Eub 1OK
nOIMoTeKa
23 COXpanCHI B 0 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHUKE
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuotexa [JOK
' KUHETHYECKON https://m.edso00.ru/7f41bf72

TEOPHUH
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3.9 OCHOBBI 10 1 bubmuoreka [JOK
' TEPMOIUHAMUKH https://m.edsoo.ru/7f41bf72
ArperarHble
33 COCTOSIHUS 5 bubnmoreka [JOK
' BentectBa. da3oBble https://m.edso0.ru/7f41bf72
nepexoabl
Hroro no pazaeny 24

Paznea 4. JIEKTPOJAUHAMUKA

bubmuoreka [JOK
41 MeKTpoCTatiia 10 1 https://m.eds00.ru/7f41bf72
ITocTosiHHBIN
AIEKTPUUYECKUN TOK. bubnuoteka [JOK
4.2 12 2
Toxu B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no paszneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO
YACOB I1O 68 5 3

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
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11 KJIACC
HauMeHoBaHue KoanuecTBo 4acoB
Ne JuaexkTpoHHbIe (UU(poBbHIE)
pa3iesioB H TeEM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
MporpamMmMbl padoTbI padoTbI
Paznen 1. JIEKTPOJINMHAMMUKA
MarnutHoe mone. Bu6 10K
NOJINOTEKA
11 11 2
DIEKTPOMATHHTHA 3 https://m.edsoo.ru/7f41c97c
WHTYKIAS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U1 BOJIHBI
Mexanuueckue n
2.1 JIEKTPOMATrHUTHEIE 9 1 bubnmorexa LHOK
' p https://m.edsoo.ru/7f41c97c
KoJIeOaHus
Mexanunueckue u
2.2 SIIEKTPOMATHUTHBIE 5 1 bubmaorexa [IOK
' P https://m.edsoo.ru/7f41c97c
BOJIHEI
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CIIEIIHATBHON

bu6mmoreka [JOK
3.1 4 1
TCOpHH https://m.edsoo.ru/7f41c97c
OTHOCHTEILHOCTH
HWroro 1o pasaeny 4
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Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJIEeMEHTHI KBAaHTOBOM 6 bubmuoreka [JOK
' OIITUKH https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 4
CTpoetiiie atoma https://m.eds00.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHO® AApO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Pazgen 5. DJIEMEHTDBI ACTP

OHOMHUHU U ACTPOPU3UKU

51 DeMEHTBI aCTPOHOMUU 7 1 bubnuorexa [JOK
' 1 acTpopU3UKH https://m.edso00.ru/7f41c97c
Hroro nio pazgeny 7

Paznesa 6. OBOBIIAIOHIEE ITOBTOPEHHUE

6.1 O6o0maroree 4 L bubmuoreka [JOK
' TIOBTOPEHHE https://m.edso0.ru/7f41c97¢c
Hroro nio pazgeny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 5

YACOB 110 ITPOTPAMME
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JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

A MOAJIUHHOCTDb JOKYMEHTA NOJATBEPK/IEHA.
@ MPOBEPEHO B [IPOTPAMME KPUITTOAPM.

MOJNNUCH

OO0muii craTyc NOANMCH:
Cepruduxar:
Baaneaen:

H3parenn:

Cpok aeiicTBus:

Jlata u Bpems co3ganus JI1:

IToamuce BepHa
O00EFA64DCE6477414A539A1B7C6CBFF720

MYHUIUITAJIBHOE BIOJIPDKETHOE OBIIIEOBPA3OBATEJIBHOE
YUYPEXJEHUE "CPEAHAA OBIIEOBPA30BATEJIBHA S HIKOJIA Ne 8
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