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IHosicHuTEeNLHAA 3aNIUCKA

[Iporpamma 1o (u3uke 06a30BOro ypOBHS Ha YpPOBHE CPEIHEr0 OOIIero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE MOJIOKEHWW W TpeOOBaHMI K pe3yJbTaraM
OCBOCHHMSI OCHOBHOI 00pa3oBaTeIbHOM nporpammel, npeactaBieHHbx B @I'OC COO,
a Takxke ¢ yuértom (denepanbHOi paboueld MporpaMMbl BOCIHMTAHHS W KOHIICTIIIMH
npenojaBanusi yueOHoro npeamera «®Pusnka» B 00pa30BaTEIbHBIX OpraHU3aLUSIX
Poccuiickoii @eaepannn, pean3yroX OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

ConmepxaHue mporpamMmbl MO (HU3UMKE HampaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOU KapTUHBI Mupa oO0yyatomuxcs 10—11 kmaccoB npu 00ydeHHH UX
¢uszuke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO IOIXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedboBanusM OI'OC COO k miaHUPyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pPeE3yJibTaTaM OOYYEHHMs, a TaKXKe
YUHUTHIBAET HEOOXOJUMOCTh pEATM3ali MEXIPEIMETHBIX CBS3e (QPU3UKU C
€CTECTBEHHOHAYYHbIMU Y4YEOHBIMHU IpeAMeTaMu. B Hell ompenenstoTcss OCHOBHBIE
LeJId U3ydyeHus: (PU3MKU Ha ypOBHE CpPEAHEro oluiero oopazoBaHus, IJIaHUPYEMbIE
pe3yJbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE, METANIPEAMETHBIE, PEAMETHBIE
(Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

IUTAHUPYEMBIE Pe3yNbTaThl OCBOCHUS Kypca (U3UKKU Ha 0a30BOM YpOBHE, B TOM
quClie IPEIMETHBIE PE3YIbTAThI 10 TOAaM 00yUYEeHHUS;

coziep>kanue yueoHoro npeamera «Dusuka» no rogam 00ydeHusl.

®du3rkKa Kak HayKa 0 HauboJjee 00X 3aKOHaxX MPUPO/Ibl, BHICTYIIAs B KAUECTBE
y4eOHOI0 MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IllkonbHbli Kypc (QU3UKH — CHCTEMOOOpa3yIOmUi It
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBbKY (PU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOLECCOB U SBJICHUM, HU3y4aeMbIX XUMHUEH, Ouosiorueu, Qpuznyeckou
reorpadueit u actpoHomMueii. Mcrmoap30BaHne U aKTUBHOE NMPUMEHEHNE (DU3NUSCKUX
3HaHUU OMpEeNseT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHHA B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, MOJYYEHHs HOBBIX MAaTEpUajioB C
3aJIaHHBIMUA CBOMCTBaMH M JApyrux. M3ydenue (pU3mku BHOCUT OCHOBHOUM BKJIAJl B
(opMupOBaHHE  €CTECTBEHHO-HAyYyHOM  KapTUHbI MHpa  OOydYaroIIuUXcs, B
(opMupOBaHrE YMEHUI IPUMEHSITh HAyYHBIH METOJ] TO3HAHUS TP BBHIIOJTHEHUH UMU
y49eOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢pu3uku 41t ypOBHSI CPEIHETO O0UIEro 00pa30BaHMs MOJI0KEH
PAI UIEH, KOTOPbIE MOXKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOCHHUS.

Nnes nenoctHocTd. B COOTBETCTBMHM € HEW KypC SIBISAETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT Marepuan U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3UKHU.

Uness renepanuzauuu. B cooTBeTCTBUM ¢ HEW MmaTepual Kypca (QU3NKU
00BbeIMHEH BOKPYT (pM3MYECKUX Teopuil. Bexymum B Kypce siBisieTcst GOpMHpPOBaHUE
MIPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BELIECTBE U MOJIE.

Unes rymanurtapuzauumu. EE peanmusanus NpearosaraeT HCHOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKOM HAyKH, OCMBICICHHE CBS3U Pa3BUTUSA



¢u3uKu ¢ pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOJIEMaMH.

Wnes npuxnagHoi HanpaBiaeHHOCTH. Kype ¢u3uku npeanosgaraeT 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHHUYECKHMX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YyUYEHHBIX
TEOpUI U 3aKOHOB.

Wnes »skonorusamuu peaqu3yeTcsl IMOCPEACTBOM BBEIACHHUS 3JIEMEHTOB
COJIEpKaHus, MOCBSIIEHHBIX 3KOJOTHYECKUM MPOOJIEeMaM COBPEMEHHOCTH, KOTOpBIE
CBA3aHbl C PA3BUTHEM TEXHUKH M TEXHOJIOTHI, a Takxke OOCYXIEeHHs MpodieM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHYECKON 0€30aCHOCTH.

CTep>KHEBBIMHU JJIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpPEIHEro OoOIIero
oOpa3oBaHMs SBJISAIOTCS (u3nueckue Teopud ((HopMUpPOBaHHME TMPEACTABICHUN O
CTPYKType MOCTpOCHHs (PU3MUECKON TEOpuH, poiH (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPECTABICHUAX O MPUPOJIE, TPAHHUIIAX MPUMEHUMOCTU
TEOpUH, ISl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U IIPOLIECCOB).

CucTeMHO-JeSTENIbHOCTHBIN TOAX0A B Kypce (M3MKH peaau3yercs Mpex[e
BCEro 3a CYET OpraHU3aluy SKCIIEPUMEHTAIILHON AesTeNbHOCTH oOyvatommuxcs. Jis
0a30BOro ypoBHs Kypca (PU3MKH — 3TO MCIIOJIb30BAHHE CUCTEMBI (PPOHTAJIbHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX padOT, KOTOPBIE B MPOTrpamMme o
¢uszvke oOBeAMHEHbI B OOUIMI CHUCOK YYEHHYECKUX MPAKTHUYECKUX padoT.
Briaenenue B ykazaHHOM nepedHe 1a00paTOpHbIX padoT, MPOBOIUMBIX AJIsi KOHTPOJIS
U OLIEHKH, OCYIIECTBISETCA YYACTHHUKAMHU OOpPa30BaATENBHOrO IMPOLECCa UCXOAS U3
OCOOEHHOCTEM IUIAaHUPOBAHMSI W OCHalleHus KabuHeta Qusuku. Ilpu >TOM
o0OecreynBaeTcsl OBJIAJIEHUE OOYyYarOMMUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE
MU3MEpPEHHUs], HCCIEAOBAHUS 3aBUCUMOCTEN (DU3MYECKUX BEJIIMYMH U TMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEMAIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUe yAENsieTcsl PEelICHNI0 PACYETHBIX U KaYE€CTBEHHBIX 3a/ad.
[Ipu 3TOM U1 pacdy€THBIX 3a/Ja4 MPUOPUTETOM SIBISIOTCA 3a/a4dl C SIBHO 3aJlaHHOU
¢uznyeckol MOJAENbIO, TO3BOJSIOLIME MPUMEHATh H3YYCHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pazjiena Kypca, TaK U MHTETPUPYsI 3HAHUS U3 Pa3HbIX
pa3znesnoB. /{1t KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1aHUsl HA OOBSICHEHHUE
npoTeKaHusl (PU3NUECKUX SBJICHUI U MPOIIECCOB B OKPYKAOIIEH KU3HU, TpeOyoIne
BbIOOpa PU3NUECKON MOJIENN JIsl CUTYalluU TPAKTUKO-OPUEHTHPOBAHHOT'O XapakKkTepa.

B cootBerctBun ¢ TpeboBanusiMu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecreueHn0 y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca (PU3MKHM Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHUs JOMKEH H3y4aTbCs B YCIOBHUSAX MPEIMETHOTO
kaOuHera (U3MKA WIM B YCJIOBHMSIX HWHTETPUPOBAHHOTO KaOWHETa TNPEIMETOB
€CTEeCTBEHHO-HAyYHOro IMKiIa. B kabuHere (Qusnku MOHKHO OBITH HEOOXOAMMOE
nabopaTopHOoe 000pYyI0BaHUE JIJIsl BHIMOJIHEHUS! YKa3aHHBIX B Iporpamme 1o Qpusuke
YUYEHHUYECKHUX MPAKTUYECKUX PadOT U IEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHcTpaniMoHHOE  OOopynoBaHue (OpMHpPYEeTCS B  COOTBETCTBUU C
OPUHLIMIIOM  MHHUMANbHOM  JOCTATOYHOCTH M OOECHEYMBAET  IMOCTAaHOBKY
NEPEYUCIICHHbIX B IMporpaMMe MO (U3MKE KIIOYEBbIX JAEMOHCTpAaUUd AJis
HCCIIEIOBAHUsI ~ M3yYaeMbIX  SIBJICHMH W  MPOLECCOB, OSMIHUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.



JlaGopaTopHoe o0OOpyAOBaHWE IS YYCHHYECKMX MPAKTUYECKUX padoT
(opMupyeTcs B BU/I€ TEMAaTUIECKUX KOMIUIEKTOB U 00E€CTIEYMBAETCSI B pacu€Te 0THOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. TeMaTndyeckue KOMIUIEKTBI J1aOOPaTOpPHOIO
00OpynOBaHUsl JOJDKHBI OBITh IMOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BaHUU
aHAJIOTOBBIX M LMQPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPUTEIIBHBIX
CUCTEM B BH/JIE IIUPPOBBIX J1a00paTOpUil.

OCHOBHBIMU LIENIIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHUE UHTEPECA U CTPEMIICHHUS 00YJAIOIINXCS K HAYYHOMY U3YUCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIICKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBICHUN O HAYYHOM METOJ€ MO3HaHWUS M (HOPMUPOBAHHE
HCCIIEIOBATENICKOT'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa M3y4eHHsS OCHOB
CTpOCHHS MaTepuu U (HyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

(dopMUpOBaHHE YMEHUN OOBSACHATH SIBICHUS C UCIOJIb30BAaHUEM (PHU3HUECKUX
3HAaHUU U HAYYHBIX IOKA3aTEIbCTB;

(dopMUpOBaHUE TPEACTABICHUNA O poiau (U3NKU IS Pa3BUTHUA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTxeHre 3TUX Lened 00ecreyrMBacTCsl pelIeHUEM CIEeNYIOIMX 3ajad B
pouecce U3y4eHHs Kypca GU3MKH Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHus:

npUOOpEeTEeHNE CUCTEMBl 3HAHUN 00 OO0IMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSIX, BKIIIOUAsT MEXAHUKY, MOJICKYJSIPHYIO (DU3HKY, dJIEKTPOIMHAMUKY,
KBAaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHUEe YMEHUN MPUMEHSTH TEOPETUUCCKUE 3HAHUS Ui OOBSICHEHUS
¢usznyecKkux SBICHWNA B TPHUPONE U ISl TPUHATHSA TNPAKTUYSCKUX PEIICHUHA B
MOBCEHEBHOM JKH3HM;

OCBOEHHUE CIIOCOOOB PEIICHUs Pa3IMYHbIX 3a/1a4 C SIBHO 3aJjaHHON (pr3muecKoi
MOJIEbIO, 3a/ay, MOAPa3yMEBAIOLIUX CAMOCTOSITENIbHOE CO3JaHue (PU3NUYECKOU
MO/JIEJH, aJIeKBaTHOM yCIOBUSM 3aJauH;

NOHMMaHHE (U3UYECKUX OCHOB M MPHUHIMUIOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIQZICHUE METOJaMU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS M IPOBEICHUS
(pu3nyecKuX FKCIIEPUMEHTOB, aHAJIM3a U UHTEPIpEeTalui UHPOpMAaLIMU, OTIpeIeTICHUS
JOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

CO3/IaHME€ YCIOBHH IJIsl pPa3BUTHS YMEHUH MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CPEAHEro OOIero
oOpazoBanust orBoautcs 136 vacoB: B 10 knacce — 68 yacoB (2 yaca B HelEm0), B
11 knacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraemerii B mporpamMMe 1O (QU3MKE TMEpeueHb JIabopaTOpHBIX U
MPAKTUUYECKUX paboOT ABISETCS PEKOMEHJOBAHHBIM, YYHUTENb JIeJaeT BbIOOD
IpOBEACHUS J1TAaOOpaTOpHBIX pabOT M  OMBITOB € YYETOM HWHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJaromuxcs.



Coaep:xanue 00yueHust
10 KUIIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'0O IO3HAHUSA

®duznka — HayKa o npupojae. HayuHbie METOIBI TO3HAHUS OKPYKAOLIET0 MUPA.
Ponp skcnepuMeHTa W TEOpUH B MPOLECCE MO3HAHUS NPHUPOJbl. DKCIEPUMEHT B
busuke.

MopnenupoBanue (uanyeckux sIBICHUM W mponeccoB. HayuHbie TUmoTesbl.
dusnyueckre 3aKOHBI U TEOPUHU. | paHUIBI MPUMEHUMOCTH (DU3UYCCKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pounb 1 MmecTo Qpu3uku B GopMHUpPOBAHUH COBPEMEHHOM HAyYHOU KapTUHBI MUPA,
B IIPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIOroBbI€ U ITU(POBBIE U3MEPUTEIIbHBIC TPUOOPHI, KOMIIBIOTEPHBIE TATUUKHU.
Pa3nen 2. Mexannka
Tema 1. Kunemamuka

Mexannueckoe aBuxeHHE. OTHOCHTENBHOCTh MEXAHUYECKOTO JBHUKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpenHsAsl CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHUE MAaTepHAIIbHOM TOYKH, HX MPOEKIMU HAa OCH CHUCTEMBl KOOPJWHAT.
CroxeHue nepeMenieHnui u CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSAMOJIMHEHHOE JBWKeHHE. ['paduku
3aBHCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMEIICHUS] MATEPUATIBHOM
TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBosmHeHOE NBMKEHUE. [[BHKEHNE MAaTEpUaIbHON TOYKH 110 OKPYKHOCTH
C IOCTOSIHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEHHAss CKOPOCTb.
ITepuon u wactora obparienus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JIBI)KEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILIIOCTpAlUs KUHEMATUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGniogenne nABWXKEHHUS Tesa, OpOUIEHHOTO TOJl YIJOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

HamnpapieHnue CKOpoCcTu P ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopsie padomul

N3yueHne HEpaBHOMEPHOTO JBHKEHHUSI C IEIbI0 OMPEIEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanre COOTHOIICHHUS MEXKIY MyTSIMH, NPOWUJICHHBIMH TEJIOM 34
MOCJIEA0BATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JIBUKEHUU
C HaYaJIbHOM CKOPOCTBIO, PABHOMU HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.



N3yuenune nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. lunamuxa

[Ipunumn  otHocutenbHOCTH  ['aymmmnes.  IlepBeii  3akoH  HproToHa.
NuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepnio3unuu cui. Bropoii 3akon HeroToHa 11t
MaTEepUATBLHONW TOUYKH. Tpernit 3akoH HproTOHA 111 MaTepUAIbHBIX TOYECK.

3akoH BceMupHOro TsaroteHus. Cuiia tsokectd. [lepBas kocMudeckast CKOpOCTb.

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

Tpenue. Buasl TpeHust (mokosi, cKoJib>keHusi, kaueHus1). Cuna tpenusa. Cyxoe
Tpenue. Cuila TpeHHsS CKOJBKCHHS W Cuia TpeHus mnokos. KoadduimeHnt tpeHus.
Cuita conpoOTUBIICHUS IPU IBUKEHUU TEJa B dKUJKOCTH WIIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOE JBUKEHUE a0COMIOTHO TBEPAOTO TeEa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpameHus. [lmedo cumbel. YcioBus
paBHOBECHS TBEPAOTO TEJIA.

TexHudeckue yCTPOMCTBA M IPAKTUUECKOE IIPUMEHEHHE: IOALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBienue nHepUUU.

CpaBHEHME MacC B3aMMOJICUCTBYIOIINX TE.

Bropoii 3akoH HprotoHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMaliui.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Y cioBusl paBHOBECHUS TBEPAOTO TEIA.

Bubl paBHOBECHS.

Vyenuueckuii sxcnepumenm, 1abopamopsie pabonol

N3yuenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopManuu.

HccnenoBanue ycaoBHM paBHOBECHUS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLICHHUS.
Tema 3. 3akonsl coxpaneHus 6 MexaHuke

NmMnynbe MatepuaibHOM TOYKHM (Tejla), CUCTEMbl MAaTEPUATIbHBIX TOYEK.
Nmnynse cunbl M U3MEHEHHE HMIYJbCAa Tejla. 3aKOH COXPAHEHHS HMITYJIbCA.
PeakTuBHOEC IBHIKEHHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprus marepuanbHOM ToukH. Teopema 00 HU3MEHEHUU
KWHETUYECKON SHEPTHM.

[ToTenmnuanpHas sueprus. [loTeHnnansHas 3HEPTUs ynpyro AepopMUpPOBAHHOM
npy>kuHbl. [loTeHnnansHas sHeprus Tejia BOJIM3U TOBEPXHOCTH 3EMITH.

[ToTeHmanpHbIC ¥ HEMTOTEHITHATBHBIC CUJIBL. CBSI3h pabOTHl HEMOTEHITMATBHBIX
CUJI C H3MEHEHHUEM MEXAaHUYECKON SHEPrur CHUCTEMBbI Tell. 3aKOH COXPaHEHHsS
MEXaHUYECKOW SHEPTHUU.



VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckue yCTpoOWCTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIEp,
NPYXUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBM>XEHHE.

[lepexo NOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

W3ydenne aOCOMIOTHO HEYNPYroro yaapa C IMOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3U pabOTHI CUIIBI C ©3BMEHEHUEM MEXAHUYECKOU S3HEPTUH Tea
Ha MPUMEPE PACTSHKEHUSI PE3UHOBOTO KIyTa.

Paszpnes 3. MouiekyasipHas pu3nKa 4 TEPMOAUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U HX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [Auddys3us. Xapakrep ABMWKEHUS U
B3aUMOJICHCTBUS YaCTHUIl BenlecTBa. MoJienn CcTpOeHUs Ta30B, KUIKOCTEH U TBEPIBIX
Te1 U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelel. Macca u pa3Mepsl
mounekyn. KonnuectBo BemectBa. [loctossHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ u3Mepenue. lllkanma temmeparyp
Llenbcus.

Mopnenp uneansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON
TEOpUHU UJCANbHOrO0 ra3a. AOCONIOTHasg TeMmIepaTypa Kak Mepa CpeaHeu
KMHETUYECKOM SHEPruu TEIJIOBOTO JABMXeHUs yactuil raza. Illkama temmepartyp
KensBrna. ['a3oBeie 3akoHbl. YpaBHeHne MenneneeBa—Knanelipona. 3akoH
HanbroHa. M3onpouecchl B HACAIBHOM I'a3e ¢ MOCTOSHHBIM KOJMYECTBOM BEILIECTBA.
I'padmyeckoe mpencrapaeHUEe U30MPOLIECCOB: U30TEPMA, U30X0pa, H300apa.

TexHuyeckue yCTpoWCTBA M NPAKTHUUECKOE TIPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnwIThl, TOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BemiecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiThl 10 MU PY3UHN )KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJEUCTBHUSL.

Monenb, wiutocTpupyomas Ipupoay AaBiICHUS Ta3a Ha CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIUE YpPaBHEHUE COCTOSHHUS MJCAJIbHOTO Trasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

OnpeneneHue Macchbl BO3lyXa B KIIACCHOM KOMHAT€ HAa OCHOBE H3MEPEHUI
00bEMa KOMHATBHI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY NapaMeTpaMH COCTOSIHUSI Pa3pe:KEHHOTO
rasa.



Tema 2. Ocnoevl mepmoouHamuxu

TepMoanHaMuueckass cucTeMa. BHYTpEHHsIs 3HeEprus TEpPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3MeHeHusa. KonaumdecTBo TersioTel U pabdora. BHyTpeHHss
SHEPrusl OJJHOATOMHOI'O UAEAJIBbHOIO Ta3a. Buipl Temionepenayu: TEMIONpOBOIHOCTD,
KOHBEKIIMS, U3Iy4eHHUE. Y AeNbHas TEIJIOEMKOCTh BeniecTBa. KolmuecTBO TEIIOTHI
IIpU TEIJIONEpeIaye.

[lonsitue 06 aamabatHoM mnporecce. I[lepBblil 3aKOH TEPMOJMHAMUKH.
[IpumeneHne mepBOro 3akoHa TEPMOJUMHAMHKM K wu3ompoueccaM. [paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MMPUPOJIE.

Tennosle MammHbl. [IpuHLIKIIBL AeHCTBHS TEIIOBBIX MaluH. [Ipeobpa3oBanus
SHEPruM B TEIIOBBIX MammHax. Ko3pduimeHT mone3Horo AeMCTBHs TEMI0BOU
MamuHbl. [ukn KapHo u ero ko3g¢GuuueHT noje3Horo AEHCTBUSA. DKOJIOTUYECKUE
po0JIEMBbI TEMII0IHEPTETUKHY.

TexHuyeckue yCTpPOMCTBA H  NPAKTHUYECKOE MPUMEHEHHUE: JIBUTaTElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HHEpPruM Teja MpU COBEPLIEHUH pabOThI: BBUIET
poOKH 13 OYTHUIKH TOJT IEUCTBUEM CKATOTO BO3/lyXa, HarpeBaHue 3pupa B JaTyHHOU
TpyOKe myTéM TpeHUs (BUICOIEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneIT 10 a1a0aTHOMY PACUIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu nmapoBoil TypOMHBI, IBUraTeasi BHYTPEHHETO CrOPAHMSI, PEAKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. ArperaTHblie cocTOsiHMS BelecTBa. @a3oBblie Mepexo/abl

[TapooOpazoBanue u koHneHcanus. Vcnapenue u kuneHue. AOCONIOTHas U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3AyXxa. HacelmeHHsld mnap. YaenbHas TeIwioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe Teno. Kpucramnmuueckue u amopdubie Tena. AHU30TPOIHS CBOMCTB
kpuctaimioB. Kunkue kpuctamwibl. CoBpeMeHHble MaTepuanbl. l[lnaBineHue wu
KpucTayui3anus. Y aeibHas TerioTa rmiasieHus. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHuueckue yCTpOWCTBA W TNPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
NICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOTYyUYEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM
YHUCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX TAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIEeCTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.



Pa3znen 4. JinekTpoanHamMuka
Tema 1. Inekmpocmamuxa

DnekTpu3anus Tea. DIEKTPUIEeCKU 3aps. /[Ba Buaa dJIEKTPUUECKUX 3apsIIOB.
[IpoBOOHUKH, TUAIIEKTPUKH U TIOJIYIIPOBOAHUKH. 3aKOH COXPAHEHHUS JJIEKTPUUECKOTO
3apsaa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIld 3IEKTPUUYECKUIN 3apsi.
OnekTpuueckoe noisie.  Hampssk€HHOCTh  3ieKTpuueckoro  moJid.  [IpuHnwmn
CYyHEPIO3ULIHAHN NIEKTPUUECKUX MOJICH. JINHUM HANTPSYKEHHOCTH 3JIEKTPUYECKOTO ITOJIS.

PaGota cun anektpocratnyeckoro moss. [lorenmman. Pa3HoCTh MOTEHIIMATIOB.
IIpOBOOHMKM W JHAJIEKTPUKHA B JJIEKTPOCTATHUYECKOM moJie. Jludnexkrpuyeckas
ITPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEeKTpPOEMKOCTh IJIOCKOT0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHIEHCATopa.

TexHuyeckne yCTpOWCTBA M NPAKTHUUYECKOE MPUMEHEHHUE: BJIEKTPOCKOI,
AJIEKTPOMETP,  INEKTPOCTaTHYECKas  3allMTa, 3a3eMJICHHE  3JIEKTPONpPUOOpPOB,
KOHJIEHCATOpP, KONMMUPOBAJIbHBIN alapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3AIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTB IIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOMIAN TUIACTHH,
PACCTOSIHUS MEXYy HUMHU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne d1eKTpOEMKOCTH KOHIEHCATOPa.

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

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS BJIEKTPUUECKOTO TOKAa.
Nctounuku Toka. Cunna Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akoH OMa 7151 ydacTKa LETH.

DNEKTPpUYECKOE CONPOTUBJIEHUE. Y IEIBHOE COINPOTUBJICHUE BELIECTBA.
[TocnenoBarenbHOE, TApAIENBHOE, CMEIIAHHOE COETUHEHNE ITPOBOTHUKOB.

Pabora snextpuyeckoro Toka. 3akoH JDkoyns—Jlenna.  MoiHOCTh
AIEKTPUYECKOTO TOKA.

ODJIEKTPOJIBMKYILIAsi CUJIa W BHYTPEHHEE COINPOTUBJIECHHWE HMCTOYHHMKA TOKa.
3axoH Oma 15 OJIHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3aMbIKaHUeE.

DJIEKTPOHHAs IPOBOJIMMOCTh TBEPJBIX METAJIJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DOnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOTHUKHY. CobOcTBenHas u MpUMecHast POBOJIUMOCTh
nmorynpoBoiHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoIHUKOBBIE TTPHUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax U paciiaBaX  BJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.



DnexTpudecKknid TOK B razax. CaMmoCTOSATEIbHBIN U HECAMOCTOSITENIbHBIN pa3psil.
Mosnus. [1na3ma.

TexHuyeckue YCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: aMIIepMETP,
BOJILTMETpP, PEOCTaT, MCTOYHUKU TOKa, JJIEKTPOHArpeBaTejIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BaKyyMHBIN IHO],
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, FAIbBAHUKA.
Jlemoncmpayuu

W3mepenre CUiTbl TOKAa U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBJICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsiMoe n3MepeHne dIEKTPOABUKYILEN CHIIBI.

KopoTkoe 3amblKkaHuE TrajbBaHHUYECKOIO 3JIEMEHTa U OIIEHKA BHYTPEHHETO
CONPOTHUBJICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3yyeHue cMenaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILIEH CHUIIbI UCTOYHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca (usuku 6a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
Y4ETOM COZAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed € KypcaMHd MAaTE€MAaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meosicnpeomemnovle nouamusi, CBSI3aHHBIE C HM3YyYEHHUEM METOJOB HAyYHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIN (PakT, runoTes3a, puznyeckas BeIMUMHA, 3aKOH, TEOPHS,
HaOJII0/IEHIE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUH, InHelHas (QyHKIus, napadoa,
runepOona, ux rpaduku M CBOWCTBA, TPUTOHOMETpHYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI
Y UX MPOEKLHUH Ha OCH KOOPANHAT, CI0)KEHHE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIXKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH HUBBIX OPraHU3MOB (BHIbI TEIUIONEpEauH, TEIUIOBOE pPaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsA Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU U Ta30B,
AIEKTPUYECKUE CBOMCTBA METAIIJIOB, JIEKTPOJUTUUECKAS TUCCOLUALINS, TaIbBAHUKA.

l'eoepaghus: BnaxXHOCTh BO3/IyXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: npeodpazoBaHue IBUKEHHUM C UCTIOIb30BAaHUEM MEXAaHU3MOB, YUET
TPEHUs B TEXHUKE, MOJIIMITHUKHN, UCIOJb30BAHUE 3aKOHA COXPAHEHHS MMITyJibCa B
TEXHUKE (pakeTa, BOAOMET U APYrue), ABUTraTeIb BHYTPEHHErO0 CropaHus, mapoBas
TypOuHa, OBITOBOWM  XOJOJIWIBHUK, KOHIUIIMOHEDP, TEXHOJOTHH IOTYYEHUS



COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
OPUHTEP, DJEKTPOHArpeBaTENIbHbIE TMPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajbBaHHKA.

11 KUIIACC

Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. Ii1eKmpomMazHUmMHAA UHOYKYUSA

[TocTostHHBIE MarHUTHI. B3anMoIENCTBUE TTOCTOAHHBIX MAarHUTOB. MarHutHoe
nosne. BekTtop MarHUTHOM MHAYKUWH. [IpMHIMI Cyneprio3uiuyu MarHUTHBIX IOJIEH.
JIuHnn MarHuTHOM MHAYKIMU. KapTuHa JMHMM MAarHATHOW WHAYKLIHAHA TOJIA
MOCTOSIHHBIX MarHUTOB.

MarauTtHoO€e noJie MpOBOJHKUKA C TOKOM. KapTrHa TMHUI HHAYKIIMK MAarHUTHOTO
MOJ JUIMHHOTO TMPSMOTO MNPOBOJAHUMKA M 3aMKHYTOTO KOJIBLIEBOIO IPOBOJIHUKA,
KaTylmku ¢ TokoM. OnbeIT Opcrena. BzanmoaelicTBue mpoBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MoAyJib U HanpaBieHUE. JIBUKEHUE 3apSyKEHHOM YaCTHIIbI B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cunel JlopeHia.

SIBnenue AneKTpOMarHUTHOM MHAyKIMU. [IoTOK BekTOpa MAarHUTHOM
WHIYKIHUH. DIIEKTPOIBUKYILAS CUJIa MHAYKIWU. 3aAKOH 3JIEKTPOMArHUTHOW UHIYKIIHH
®dapajes.

BuxpeBoe »snekTpuyeckoe mMoJie. ONEKTPOJABMAKYIIas CHJIA HHAYKIWU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTB.  SIBI€HHME  CaMOMHAYKLIHMHU. OJEKTPOJABHXKYIIAs  cuia
CaMOUHIYKIIUY.

DHeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: ITOCTOSHHBIE
MAarHMThI, 3JIEKTPOMArHUTHI, 3JICKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHIL,
WHYKIOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3aumopencTBre 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlenctBue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh 3JIEKTPOABUKYIIECH CUIbI MHAYKIUU OT CKOPOCTHU W3MEHEHHS
MAarHUTHOT'O TIOTOKA.

SIBreHnEe cCaMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3ydyeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.
HccnenoBanne AeUCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy € TOKOM.



HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.
Pa3nen 5. Kojie0anus v BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoOMACHUMHbIE KONEOAHUA

Konebarenbnas  cuctema.  CBOOOJHBIE ~ MEXaHMYECKHE  KoJieOaHUS.
'apmonnyeckue konebanusa. Ilepuos, vacrtora, ammiuTyna u ¢dasza KojaeOaHHi.
[IpyxvHHBI MasgTHUK. MaremMaTHUYeCKU MasATHUK. YPaBHEHUE TapMOHHUYECKUX
kosnebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYyp. CBOOOAHBIC JJICKTPOMATHUTHBIE KOJNeOaHUS B
UJICaIbHOM  KOJIEOATeTbHOM KOHTYpe. AHJIOTUS MEXAYy MEXaHHUYECKUMH U
AIEKTPOMarHuTHBIMU KoJieOanusimu. @opmysa TomcoHa. 3aKOH COXpaHEHUSI SHEPTUU
B HJCAIbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienre 0 3aTyxXarouux KojieOaHUsIX. BBIHYXJIEHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeiHyX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennbiii  TOkK. CHHYCOMIAJIBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYJTHOE W JIEUCTBYIOLIEE 3HAYEHHWE CHIJIBI TOKA H
HaIPsKECHHUS.

Tpancopmarop. IlpousBojscTBO, mepenaya U MOTPeOICHUE DICKTPUUECKOM
SHEPruu. ODKOJIOTMYECKHE PUCKU TPU IPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuuecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJjieOaTEIbHOM CHUCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).

HaOmronenue 3atyxaromumx Kojie0aHui.

HccnenoBanrie CBOMCTB BBIHY X JACHHBIX KOJIEOaHUM.

Habmronenne pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcnuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mnpu MOCHEOOBAaTEIbHOM COEAWHEHUHM PE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUU AJIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomol

HccnenoBanre 3aBUCUMOCTH TEPUOJA MajbIX KoJIEOaHHMM Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccenenoBanre nepeMEHHOTO TOKA B LIETIH U3 MOCJIEI0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYILIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL

Mexanuueckue BOJIHBI, ycioBUsi pacnpoctpaHeHusa. Ilepuon. CkopocThb
pacrpocTpaHeHUss M JJMHA BOJIHBL. llomepeyHble ¥  MOPOJOJIbHBIE  BOJIHBIL.
WNuTtepdepentus u qudpaxius MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSI M3JIYYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanusi BektopoB E, B, v B snekrpomaruutHoil BoiHe. CBOMCTBa



ANIEKTPOMATHUTHBIX BOJH: OTpPaXEHHE, MpeIoMIICHWE, TOJspu3anus, Iudpakius,
uHTepdepeniys. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMOBI paguOCBsI3U U TeleBUAEHUA. Pangronokanus. DIEKTPOMAarHUTHOE
3arpsA3HEHHUE OKPYXKAIOIIECH Cpebl.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBas JUWAarHOCTUKAa B TEXHUKE M MEAUIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OOpa3zoBaHue U paclpOCTPaHEHNE MONIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnatepdepennnn u qudpakiind MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnroneHue cBa3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOM ¥ 4aCTOTOM
KOJIeOaHMIA.

HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, MPEIOMIICHHUE,
noJispu3anus, tudpakius, THTEpPepeHIus.

Tema 3. Onmuka

['eomeTpuueckas onrtuka. [IpsmMonMHENHOE paclnpocTpaHEHHWE CBETa B
oaHopoaHOM cpene. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o00paxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MpeEIOMIICHUSI CBeTa. AOCOIOTHBIM MOKa3aTelhb
npenomiieausi. [lomHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbll yroia mOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust cBera. CioXKHBIN cocTaB 0eoro ceerta. LIBer.

Cobwuparorniyie 1 paccenBaroiiye JuH3bl. ToHKas JTuH3a. POKYCHOE pacCTOSTHUE
U ONTHYECKas cujia TOHKOW JuH3bI. [locTpoeHue m300pakeHHit B COOMPAIONIUX U
pacceuBarommx JiMH3axX. PopMysia TOHKOM JIUH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Intepdepeniius cBera. KorepeHTHbIE HCTOUYHUKH. Y CJIOBUS
HaOJI0/ICHUS] MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX
CUH(]a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaxuus ceera. udpakironnas pemérka. Y cioBrue HaOIIOACHUS TJIaBHBIX
MaKCMUMyMOB MpH TaJCHUU MOHOXPOMATHYECKOTO CBeTa Ha JIU(PPaKIUOHHYIO
pPELIETKY.

ITonsapuszauus csera.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, JyIa,
¢doToanmapat, MPOCKIIMOHHBINA anmapar, MUKPOCKOTI, TEJIECKOT, BOJOKOHHAS ONTHKA,
nudpakIMOHHAs PEMIETKA, TOSPOUI.

Jlemoncmpayuu
[IpsiMonMHEHOE pacpoCTpaHEHKE, OTPAXKEHUE U TPEITOMIICHUE CBETA.
OnTuyeckue mpruodopHI.



[lonHOE BHYTpEHHEE OTPAKEHUE.

Mopens cBeTOBOJA.

HccnenoBanue cBOMCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

HaoGmronenue natepdepeHinm cBera.

HaGmonenne nudpakiuu ceera.

HabGnronenue nucnepcuu cBera.

[ToydyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO AU(PPAKIMOHHON PEIIETKH.

HabGnronenue nonasipuszaluy CBeTa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

W3mepeHne nokasareis NpesioMIIEHNs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUH B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHUTEJIbHOCTH

['paHuIbl MPUMEHUMOCTH KJIAcCUUECKON MexaHukH. [locTynarsl crienuanbHOMI
TEOPUU OTHOCUTEIBLHOCTU: WHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe,
NPUHIUI OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHHM U COKpAIlCHHE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULBI.

CBs3p MaccChl € DHEPTUEN U UMITYJIBCOM PEIIATUBUCTCKOM YaCTHIBL. JHEPIrUs
MTOKOSI.

Pasznen 7. KanToBas ¢pusuka
Tema 1. dnemenmot K6AHM OGO ONMUKU

®otonsl. Popmyna [lnanka cBa3u 3Hepruu (HOTOHA € €ro YaCTOTOM. DHEPIHUs U
UMITYJIbC (POTOHA.

OtkpeiTie u uccinenoBanue dotoddpdexra. Onbitel A.I'. CToneToBa. 3aKOHBI
dotorddexra. YpaBuenue OitHmrerHa mns Qororddexra. «KpacHas rpanuiay
dboToaddexra.

Hasnenne cBera. OnbiTol [1.H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpPOWCTBA W TPAKTUYECKOE TMPUMEHEHHe: (HOTOIIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®oTo3(PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHHIO 0-4acTHIL.
[InanerapHas moxens atoma. [loctynatel bopa. U3nyuenue u nornomienue GoToHOB
P MEPEXO0/I€ aTOMa C OJTHOTO YPOBHSI SHEPTUM Ha Jpyroi. Buasl cnektpoB. CrexTp
YPOBHEMN 3HEPIUMU aToMa BOJOPOA.



BonHoBbIE cBoicTBa wactul. Bomubel ne bpoins. KopnyckynsspHO-BOITHOBOM
Ty aJIN3M.

CHOHTAaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue ycTpoucTBa U NPAKTUYECKOE TPUMEHEHHE: CIIEKTPAIbHBIN aHAIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.
Vuenuueckuii sxcnepumenm, n1abopamopuvie pabomul

HabGnronenue IMHEH4aToro CuekTpa.
Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JIOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHUs siapa. OTKpbITHE
paanoaktTuBHOCTH. OnbITE Pe3epdopa mo ornpeaeneHnio cocraBa pailoOakKTUBHOTO
usnyudenus. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Biusaue painoakTuBHOCTU
Ha KUBbIC OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. HykimonHass monens siipa [elizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anba-pacnaa. DNEKTPOHHBII M TMO3UTPOHHBIM Oera-pacman. [amma-
M3JIy4eHne. 3aKOH paJOaKTUBHOIO pacnaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JledekT maccel sapa.

Snepnbie peakunu. [lenenue u cuHTE3 AI€EP.

SAnepuwiii peaktop. TepmosimepHbii cuHTe3. [lpobiieMbl W TEPCHEKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOMIOICHUS U PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3auMOJeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHn4eckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: NO3UMETP, KaMmepa
Buiibcona, simepHbIit peakTop, aToMHas 6omoa.
Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINUX YaCTHLL.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (OTOrpadusim).
Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

OTtanel pa3BUTHS aCTPOHOMHH. [IpuKIIaHOE U MUPOBO33PEHUYECKOE 3HAUCHHE
aACTPOHOMMH.

Bun 3Bé3nnoro Heba. CosBesnusi, SpKUE 3BE3/BI, TUIAHETHI, UX BHJIMMOE
JBUKEHHUE.

ConuHeyHas cucTema.

Connne. ConmHeuHast akTUBHOCTb. MIcTounuk sHeprun CojiHiia v 3BE311. 3BE3IHI,
MX OCHOBHBIE XapaKTEPUCTHKHU. /lnarpamMma «CHEKTpaldbHbIA KJIACC — CBETUMOCTHY.
3BE3/1bl TJIABHOM MOCJIENOBATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3]] TJIAaBHOW MOCJen0BaTeNbHOCTH. BHyTpeHHee cTtpoeHue 3BE31. COBpEeMEHHBIE
MIPEJCTABIICHHS O MPOUCXO0KICHUU 1 3BOIIOIMK COMHIA U 3BE3]T. DTallbl )KU3HU 3BE3].



Mneunsiii Ilyte — nHama [amaktuka. Ilomoxenne m nBwxenne ConHua B
lamaktrike. Tunel ranakTuk. PaguoranakTuku u KBazapbl. UEpHBIE ABIPBI B sapax
rajgakTHK.

Bcenennas. Pacummpenue Beenennoil. 3akon Xa06sa. Pa3beranue ramsakTHK.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUYEeHUE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGnrogeHuss HEBOOPYXEHHBIM TIJ1a30M C HCIOJIb30BAHMEM KOMITBIOTEPHBIX
MPWIOKEHUN JIJIs1 ONPEACIICHHs MOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1ua CeBEpHOro MOIYyIIapUs U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o0maroniee MOBTOPEHUE

Ponb ¢pu3uKky v aCTpOHOMUH B 9KOHOMUYECKON, TEXHOJIOTMUECKOMN, COITMATbHON
U TUYECKON cepax eaTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKHU U ACTPOHOMUU B
COBPEMEHHOM HAYyYHOUW KapTHHE MHUpA, poJib Pu3nyecKkoi Teopun B GOPMHUPOBAHUU
IpEeICTaBICHUN 0 (U3MYECKON KapTHHE MHUpPA, MECTO (PHU3UYECKON KapTHHBI MUpa B
oO1IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPO/JIE.
MexknpeaMeTHbIE CBSA3H

Nzyuenne kypca ¢uzuku 6a3oBoro ypoBHs B 11 kiacce ocyIiecTBisieTcsl ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3CH C KypcaMH MaTEMAaTHKH,
OMOJIOTHUH, XUMUH, Freorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nousimus, CBA3aHHBIE C W3YYEHHEM METOJOB HAY4YHOTO
MO3HAHUS: ABJICHHUE, HAYYHbIN (PakT, runoTe3a, pu3nyeckasi BEJIMYMHA, 3aKOH, TEOPHUS,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHHEe CHCTEMBl YpPaBHEHUW, TPUTOHOMETPHYECKHE
(YHKIIMHM: CHUHYC, KOCHUHYC, TaHT€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE
TOXIECTBO, BEKTOPbl U HMX IMPOCKUUM HA OCH KOOPAMHAT, CIIO)KEHUE BEKTOPOB,
POU3BOJIHBIE DJIEMEHTAPHBIX (GYHKIUNA, TMPU3HAKA TOJ00US TPEYTrOJIbHUKOB,
oTmpe/ereHIe MIOMIAAN IITOCKUX GUTYp U 00BhEMA Tell.

buonocus: »snexTpudeckue SBICHHUS B KUBOM MpHpoje, KoseOaTelbHbIe
JBUXEHUSI B KUBOM MPUPOJE, ONTUYECKUE SIBICHUSI B XUBOM NPUPOJE, ACHUCTBUE
paauanuy Ha )KUBbIE OPraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsl CTPYKTypa TBEPIBIX
TEJ, MEXaHW3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHAIN3.

l'eocpagpusa: MarHUTHBIE MONTIOCA 3EMIIU, 3aJIEKU MAarHUTHBIX Py, POTOChEMKA
36MHOM ITOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU.

Texnonoeus: JNWHUAWA DIEKTPONEPEAAY, TEHEPATOP MEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, paaap, paguonpUEMHUK, TEJIEBU30P,
anteHHa, tenedoH, CBY-meub, NPOSKIMOHHBIA ammapar, BOJOKOHHAsS OITHKA,
coJIHeUHas OaTapes.



Ilnanupyembie pe3yJbTaThl OCBOCHUA Y4e€OHOI0 NMpeaMeTa
JIMYHOCTHBIE Pe3yJIbTaThl

JInyHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mnpeaMera «Pu3uka» JOJIKHBI
OTpakaTb TOTOBHOCTh W CIHOCOOHOCTh OOYYalONMIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEH MO3MUIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YOEKIEHUW,  COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCUICKOTO 00111€CTBA, pACIITUPEHHUE )KU3HEHHOTO OTIbITA
U OMbITa JCSATEIBHOCTH B TMPOIECCE pealu3all OCHOBHBIX HAaNpaBlIeHUN
BOCITUTATEIBHON JIEATEIHLHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAXKIAHCKOW MO3UIIMU 00YyYaroIIerocs Kak akTUBHOIO M
OTBETCTBEHHOTO WIECHA POCCUIMCKOTO OOIIECTRA,;

NPUHATHE  TPAJUIMOHHBIX  OOIICYEIIOBEUECKUX  T'YMAHUCTHYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTh B HHTEpPECax TIPakKJaHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHHE B3aUMOJICHCTBOBATH C COIMATIBHBIMU MHCTUTYTAaMH B COOTBETCTBUU C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMUCKON IPAKIAHCKON UEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYyJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUIMCKUX YUEHBIX B 00J1aCT (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CUTYyallMi0 U TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NEATEeIbHOCTU YY€HOI0; OCO3HAHWE JIMYHOTO BKJIAJa B TMOCTPOCHHUE YCTOMYMBOTO
Oymymiero;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYasl 3CTETHUKY Hay4YHOTO TBOPYECTBA,
npucymiero Gu3n4eckoil Hayke;
5) Tpy10BOI0 BOCIIMTAHMS:

HWHTEPEC K pa3nuvHbIM chepam npodecCuoHaTbHON ACSITEIBHOCTH, B TOM YHCTIE
CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHUE COBEPIIIATh OCO3HAHHBIN BBIOOD OyyIen
podeCCuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPa30BaHUIO B 00JIACTH
(bU3UKHN Ha POTSHKEHUU BCEH JKU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh JKOJOTUUECKON KYJbTYpPhl, OCO3HAHHE TJIO0ATHLHOIO
XapakTepa SKOJOTHUECKUX TTPOoOIeM;

TUIAHUPOBAHUE U OCYILECTBJICHUE JECUCTBUM B OKPYXKAIOILIEH CPEAE HA OCHOBE
3HAHM LEJIeW YCTOMYMBOIO pa3BUTHUs YEJIOBEYECTBA,

paclIMpeHre ONbITa ACSITEIbHOCTH IKOJIOTUYECKON HATPaBJIEHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAHUM 110 (hHU3HUKE;



7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PUZNYECKON HAYKU;

OCO3HAaHME IIEHHOCTH HAay4YHOW JE€ATEIbHOCTH, TOTOBHOCTh B IpoLEcce
U3y4eHUsl (QU3MKHU OCYILECTBISATh MPOEKTHYIO M UCCIENOBATENbCKYIO J1E€ATEIbHOCTh
UH/IMBHUIyaJIbHO U B TPYIIIIE.

MeTanpeameTHble pe3yJbTaThl
Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUSA
ba3oBble 1ornueckue AecTBU:

CaMOCTOSITENILHO ~ (OPMYJIUPOBATh U aKTyaJU3UpOBaTh  MpoOljeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh IENW ACATEIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JIOCTHXKEHUS,

BBISIBIIITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX (DU3UUECKUX
SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHUS MPOOJEMBbI C y4E€TOM aHallM3a UMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTEpUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JEATEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TOCIIEACTBUMN JACATEIbHOCTH;

KOOPJIMHUPOBATH U BHITIOJHATH PAOOTY B YCIOBUSAX pPEaIbHOTO, BAPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBareibckue JeicTBUS:

BIIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMA TOHITHSAMH M METOAaMH
(u3nUecKoi HayKH;

BJIAJICTh HaBbIKAaMHU y4€OHO-UCCIIEI0BATEILCKON M TPOCKTHOM JESITEIIbHOCTH B
obnactu (U3MKH, CIMOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSATEIBHOMY ITOUCKY
METOJIOB pEIIeHHs 3a7ad (PU3MUECKOr0 COJCp>KaHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS,

BIAJCTh BHUAAMH JEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETaliU, MPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YIYEOHBIX CUTYyAITUSX,
B TOM YHCJIE TIPHU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00J1aCTH (DUZUKU;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3M MW aKTyaJM3WpOBaTh 3ajady,
BBIIBUTATh TUTIOTE3y €€ PEIICHMs, HAXOAUTh apTyMEHTHI JIJIS I0Ka3aTeIbCTBA CBOMX
YTBEPIKJICHUM, 3aJ1aBaTh MMapaMeTPhl U KPUTCPUHN PEIIICHHUS,

aHATM3UPOBATh IMOJTYYEHHBIC B X0JI¢ PEIICHUS 3214l PE3yJIbTaThl, KPUTHUECKH
OIICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHECHNE B HOBBIX YCIIOBHSIX;

CTaBUTh W (opMylIHpoBaTh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
NESATETPHOCTH, B TOM 4YHCIE TpPU HU3yYeHUW (U3UKH; daBaTh OIICHKY HOBBIM
CUTYaIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO O0OJIaCTh
KU3ZHEIEATECIIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA M3 PA3HBIX MPEIMETHBIX 00JACTEH; BBIIBUTAThH
HOBBIC HJICU, TIPEIJIaraTh OPUTHHAIBHBIE TTOIXO/IbI ¥ PEIICHUS;



CTaBUTH MPOOJIEMBI U 33/1a49H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.
Pabora ¢ undpopmaumeii:

BJIAJCTh HAaBbIKAMHU MOJy4YeHUs MHGOpMaIK (PU3MUECKOro COACp)KaHUS W3
UCTOYHUKOB PpA3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh IOWUCK, aHalu3,
CUCTEMATU3AlMI0 W HWHTEpHpeTanuio MHGOpPMAIMU Pa3IMYHbIX BUAOB U (opM
IPEACTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTH MHPOPMALIUH;

UCIIOJIB30BaTh  CpeACTBA  HMH(POPMAIMOHHBIX M KOMMYHHUKAITHOHHBIX
TEXHOJIOTUA B PENICHUU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OPTraHU3AIMOHHBIX
3a/a4d ¢ coOMoIeHneM TPeOOBaHMI SPTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepekeHrs, TMPaBOBBIX M JTHYECKHUX HOPM, HOPM HMH(POPMAIMOHHON
0e30MacHOCTH;

CO37aBaTh TEKCThI (PU3UUECKOTO COJAEPIKAHMS B Pa3IUUHbIX (popMaTax ¢ y4éToOM
Ha3HaueHusd MHGOPMAIMK U LEJEBON ayJAUTOPUH, BBIOMpAas ONTUMAIIbHYIO (opMy
NPEACTABICHUS U BU3YyaAJIU3ALIAH.

KoMMyHHMKAaTHBHBIC YHHBEpPCAJIbHBbIE y4eOHbIE JeHCTBUS:

OCYHIECTBJIATH OOIIEHUE HA YpOKax (U3UKU U BO BHEYPOUHOU NEATEIHLHOCTH;
pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlUd U CMATYATh KOH(MIUKTHI;

pa3BEPHYTO MU JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHUSI C HMCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB;

MOHMMATh M UCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaTbHOMN
paboThI; BHIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUUA C y4E€TOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEHN Ka)KJO0r0 YjeHa KOJUIEKTHBA,;

NpUHUMATh  1I€Id  COBMECTHOM  JIEATEIIbHOCTH, OpPraHu30BbIBaTh U
KOOPJIMHUPOBATh JIEUCTBUSL MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacupenensiaTb poid € YYETOM MHEHUM YYAaCTHHKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh KA4€CTBO CBOETO BKJIAJa M KaXKIOTO YYACTHUKA KOMAaHJIbI B OOIIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSM; MpeasiaraTh HOBBIE MPOEKTHI, OIEHUBATH
UJEW C T[O3UIMM HOBHU3HBI, OPHUTHMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;
OCYILECTBIISITh MO3UTHUBHOE CTPATErMYECKOE IMOBEJICHHE B PA3JIUYHBIX CHUTYaIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYILECTBIIATh MO3HABATENBbHYIO JESITENBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHHM, BBISBISATH NPOOJEMBI, CTaBUTh MU  (POPMYJIHUPOBATH
COOCTBECHHEIC 3aJ1a4H;

CaMOCTOATENLHO COCTABJIATH IIJIaH PEIICHUS PACU€THBIX U KAUeCTBEHHBIX 3a/1a4,
IJIaH BBIMOJHEHUS TPAKTUYECKOW paldOThl € YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYaIlUSIM; PACHIUPITh PaMKH y4eOHOTO MpeaMera Ha
OCHOBE JIMYHBIX MPEANOUYTCHUM;

JenaTh OCO3HAHHBIA BBIOOp, apryMeHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



croco0CcTBOBaTH (POPMUPOBAHUIO U TPOSIBICHUIO 3PYIUIIMHN B 00J1aCTH (PU3UKH,
IIOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJbHBIA HHTEJJIEKT:

JaBaTh OIIEGHKY HOBBIM CHTYyallUsIM, BHOCHUTb KOPPEKTHBBI B JICITCIHHOCTD,
OIICHMBATh COOTBETCTBHE PE3yJbTATOB IICIISIM; BIIAJCTh HaBBIKAMU ITO3HABATEIHBHOU
pedekcHn Kak OCO3HAHMS COBEPIIACMBIX JICHCTBUI M MBICIIMTEIBHBIX IIPOILIECCOB, UX
PE3yIbTaTOB M OCHOBAHUI;

WCITOJIB30BaTh MPUEMBI pe(PIICKCUU ISl OIICHKH CUTYyallH, BIOOpA BEPHOTO
pEIIcHMUS;

YMETh OIICHUBAaTh PUCKH M CBOCBPEMEHHO TPUHUMATh PEIICHUS 10 HUX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX TP aHAIW3E pe3yIbTaToOB
NEeSATETHHOCTH;

NPUHUMATH ceOs, TIOHWMas CBOM HEJOCTaTKH WM JOCTOWHCTBA, NMPHHUMATH
MOTHBBI 1 apTYMEHTHI JAPYTUX TPU aHAIIN3E PE3yJIbTATOB JIEATEIBHOCTH;

pHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OIMIUOKH.

B mporiecce 1OCTHKEHMS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MIPOTPAMMBI IO
bu3uke I YpOBHS  cpelHero oOmiero o0pa3oBaHHs Y OOyYaroOIIHUXCS
COBEPILICHCTBYETCSA AMOIMOHATLHBIH WHTEIJICKT, TIPEAIOJIaraFOIIHA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAIBLHOE
COCTOSIHWE, BHUJICTh HAIpaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHAIBHOU Chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHHWE TPUHHMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEICHHE, CIOCOOHOCTh  aJamnTHPOBATHCI K
AMOITMOHAIEHBIM U3MEHEHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONIECH CTPEMJICHHE K JOCTIKCHUIO IETU U
ycrexy, ONTHMH3M, HHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, HMCXOAS M3 CBOHUX
BO3MO>KHOCTEH;

OMIIATUH, BKIIIOYAIONIEH CMOCOOHOCTHh MOHMMATh SMOIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIUX CIIOCOOHOCTH BHICTPANBATh OTHOIICHUS C
JIPYTUMU JTFOABMH, 3a00TUTHCSI, IPOSIBIIATH MHTEPEC U pa3periaTh KOHPIHKTHI.



IIpeaMeTHbIE pe3yabTAThHI

K xoHniy oOydenust B 10 kj1acce rnpeaMeTHbIe pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUH:

JIEMOHCTPHUPOBATh Ha IpUMEpax poyib U MecTo (U3UKH B (POpMHpOBAHUHU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU I€ATEIbHOCTH JIIOICH;

YYUTBIBATh TPAHUIBI TNPUMEHEHHS M3YYCHHBIX (PU3MYECKUX MOJCICH:
MaTepuaibHas TOYKa, WHEPIHMAJIbHAS CHCTeMa OTCcuéra, aOCOJIOTHO TBEPIOE TEIO,
WJICUTbHBIN Ta3, MOJIEIA CTPOCHUS Ta30B, KUIAKOCTEHM W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUUYECKUH 3apsi/ PU PEUICHUU (PU3NUECKUX 3a]1ay;

pacno3HaBaTh (pu3MYECKUE SBICHUS (IIPOIECCH) M OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHUSI BEHIECTBA H
3JIEKTPOJAVMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOIMHENHOE IBHKEHUE,
CcBO0O/IHOE MajicHUE TeJ, ABMKCHHE TI0 OKPYKHOCTH, MHEPIIHS, B3aUMOJICHCTBHE Te,
nuddy3us, OpoyHOBCKOE IBHUKEHUE, CTPOSHUE KUIKOCTEN U TBEPABIX TEJl, U3MEHCHHE
o0béMa Tenm mpW HarpeBaHWM (OXJIAXKIEHHWM), TEIUIOBOE PaBHOBECHE, HCIIAPCHHE,
KOHJICHCALUs, IUIABJICHHUE, KPUCTAJUIA3alUsA, KUIICHHUE, BIIAXHOCTh BO3/yXa,
MTOBBIIICHUE JIABJICHUSA Ta3a IPU €r0 HArPEBAHUU B 3aKPBITOM COCYIIE, CBSI3b MEXKIY
IapaMeTpaMy COCTOSHUS ra3a B U30MPOILIECCaX, AIEKTPU3ALMA TEJ, B3aUMOJICHCTBUE
3apsJI0B;

OMHUCHIBATH MEXAHUYECKOE [IB)KCHUE, HCIOJIb3Ysl (DU3UYECKUE BEITUYHUHBI:
KOOpJIMHATA, IyTh, NEPEMENIEHHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIa, UMITYJIbC
Tena, KUHETUYECKas JHEPrusi, MOTCHIMaJIbHas DJHEPrus, MEXaHWYecKas padoTa,
MEXaHHYECKasi MOITHOCTh; TIPHU OMKMCAHUY MPABWIHLHO TPAKTOBATh PUBUUECKUM CMBICT
WCTIONB3YEeMbIX BEJIMYMH, HMX OO0O3HAYEHUS] M EAUHUIBI, HAXOJIUTh (HOPMYIIBL,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;

ONKCHIBATh M3YYECHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONB3Yys (U3WYCSCKUE BEJIMYMHBI: JaBJICHUE Tas3a, TeMIleparypa, CpeaHss
KUHETUYECKAasl SHEPrus XaOTUUECKOTO JBWIKEHHS MOJIEKYJ, CPEIHEKBAJApaTAYHAs
CKOPOCTh MOJICKYJI, KOJIMUYECTBO TEIUIOTHI, BHYTPCHHSS DSHeprus, pabora rasa,
KO2(PHUIIMEHT MOJIE3HOTO ICHCTBUS TEIJIOBOTI'O JBUTATEIS; IPYU OITMCAHUH MPABHIIHHO
TPakTOBaTh (U3HMYCCKUA CMBICIT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHUS M
€UHUIIBI, HAXOJIUTh (DOPMYIIbI, CBS3BIBAIONINE MAHHYIO (DH3UUYECKYIO BEIUYHUHY C
JIPYTUMHU BEIUYHHAM;

ONUCHIBATh U3YUYCHHBIE BJIEKTPUUYECKUE CBOWMCTBA BEIIECTBA U DJICKTPUUECKUE
SBJICHUS (TIPOLIECChI), MCIOJIB3YSl (DU3UYECKHE BEJIMYMHBI: AJICKTPUUECKUN 3apsi,
AJIEKTPUYECKOE MOJI€, HANPSHKEHHOCTH MOJIsI, MIOTEHIIUA, PA3HOCTh MTOTEHIIMAJIOB; IPH
OTMMCAaHUU TIPABUJIBLHO TPAKTOBATh (PU3MYECKUM CMBICI UCIIOIb3YEMbIX BEJIMYMH, UX
0003HaYEHUS U €AUHUIIBI; YKA3bIBATh (DOPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMHU BEIMUUHAMU;

aHANMM3UPOBaTh (PU3MUECKUE TPOIECCHl M SIBJICHUS, MCHOJB3YS (PU3UUYECCKUE
3aKOHBI Y MPHUHIMNBL: 3aKOH BcemupHoro tsarotenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIUHU, 3aKOH COXPAHEHUS MMITYJIbCa, ITPUHIIUIIL
CYyNEpIO3ULUA CUJ, MPUHUWII PAaBHONPABUS WHEPLMUAIBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOCHMS BEIIECTBA, FA30BbIE 3aKOHBI, CBS3b



CpenHell KHMHETUYECKOW HSHEPruM TEIUIOBOTO JBIIKEHHUS MOJIEKYJ C aOCONIOTHOMN
TEMIIEpaTypOil, IEPBbII 3aKOH TEPMOAVNHAMHUKH, 3aKOH COXPAHEHUS JIEKTPUYECKOIO
3apsja, 3akoH KynoHa, mpu 3ToM pa3innyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €TO
MaTeMaTUYECKOE BbIPAXKEHUE U YCIOBUS (IpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI JEHCTBUS MAIIMH, IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBHsSI UX O€30IIaCHOrO HMCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

BBIIIOJIHATh OKCIIEPUMEHTBI [0 HCCIEAOBAaHUIO (U3UYECKUX SBICHUA U
MIPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX, U KOCBEHHBIX HW3MEPEHHH, IMPU 3STOM
dbopmynrpoBaTh MpobaeMy/3a1ady U TUMOTE3Y YUEOHOTO JKCIEPUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEUI0KEHHOTO 000pYAOBaHUSA, IPOBOJUTH OMBIT U (HOPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh NPSAMbIE U KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEIUYMH, MIPH
TOM BBIOMpPATh ONTUMAJIbHBIA CIIOCOO H3MEPEHUS U HCIOJIb30BaThb H3BECTHBIC
METOJBl OLEHKH IOTPEUIHOCTEM HW3MEPEHUM; HCCIEI0BAaTh 3aBUCUMOCTH MEXIY
(u3NYeCKUMU BEIUYMHAMU C MCIIOJNB30BAHUEM MPSAMBIX H3MEPEHUH, MpPU 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (DMKCHUPOBATh PE3YyJbTaThl MOIYYEHHON 3aBUCUMOCTHU
(u3nyecKux BETUYMH B BUJE TaOIMIl U TpadUKOB, AeNaTh BBIBOJBI IO pE3yJibTaTaM
UCCJIEI0BAHNS;

coOmo1aTh mpaBuia OE30MaCHOTO Tpyda NpHU MPOBEACHUM HCCIEAOBAHUN B
paMKax y4eOHOro SKCHEPUMEHTa, Y4e€OHO-HCCIIEOBATENbCKOM W IMPOEKTHOMN
JEATEIbHOCTH C HCIOJb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M JIA0OPATOPHOIO
000pynoBaHus;

pemath pacy€THbIE 33J1a4M C SIBHO 33JIaHHON (PU3HUECKOU MOJIEIIBIO, UCTIONb3Ys
(¢u3nuecKre 3aKOHbl M MPUHLMUIIBI, HA OCHOBE aHaJM3a YCJIOBHUS 3aJlauyd BBIOMPATH
(U3HUECKYI0O MOJIENb, BBIACIATh (PU3NUECKHE BEIIMYUHBI U (POPMYIIbl, HEOOXOAUMbIE
JUIsL €€ peuleHus, NPOBOAUTH pPacy€Tbl M OLICHMBATh PEAIBHOCTH IOJYYEHHOIO
3HaYeHUs PU3NYECKON BEJIUUMHBI;

pemarb KaueCTBEHHBIE 33J1a4: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO
LENOYKY PACCyKJIECHHUW C ONOpOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYecKue ABICHUS,

UCIIOJIb30BaTh MPHU PELICHUH YYEOHbIX 3a7]a4 COBPEMEHHbIE MH(OPMALOHHbIE
TEXHOJIOTUX JUIsl TOWCKA, CTPYKTYpHUPOBAHUS, WHTEPIPETALUU U NPEICTABICHUS
y4eOHOM M HAy4YHO-TIONMYJAPHONM HMH(POPMALMM, TOJYYEHHOW U3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHUECKHN aHAJIU3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

NPUBOJUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBICHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCITOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KU3HU IS
obOecrieueHrss 0€30MaCHOCTH TIPU OOpalleHWHu C TMpPUOOpaMU M TEXHUYCCKUMU
yCTpOICTBaMH, Ui COXPAHEHMs 3/I0pOBbS U COOJIIONEHUS HOPM 3KOJOTHYECKOTO
MIOBEAECHUS B OKPYXKAIOLIEH CPEIE;

paboTaThb B TpyHNe C BBINOJHEHUEM pa3JIMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPYMIbl, PAUOHAIBHO paclpeAensiaTh OOS3aHHOCTH U



IJIAHUPOBATh JICSTEIbHOCTh B HECTAHJAPTHBIX CUTYaAlUSIX, AJICKBATHO OILICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPUBAEMOM TPOOIEMBI.

K xoniy oOyuenus B 11 ki1acce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TPHUMEpPAX poJib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KAPTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUM, B TMPAKTHUUECKOW MAESATENBHOCTU JIIOJAEH, IEJOCTHOCTh U EIMHCTBO
¢u3znyecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHMIBI TPUMEHEHUS WM3YYCHHBIX (PU3UUECKUX MOJCIICH:
TOYEYHBIM JJIEKTPUYECKUM 3apsAll, Jyd CBETA, TOYEUHBIM MCTOYHMK CBETA, SAEpPHas
MOJICJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO Si7[pa MPH pelIeHnn GU3NISCKUX 33714,

pacno3HaBaTh (pu3MYECKUE SBICHUS (IIPOIECCH) M OOBACHATH WX HA OCHOBE
3aKOHOB JJICKTPOJAVMHAMUKH U KBAHTOBOW (DU3UKH: DJICKTPUUECKAsT MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JACHCTBUS TOKA, B3aUMOJCHCTBHUE
MarHuTOB, SJIEKTPOMArHUTHASE MHAYKIIMS, IEWCTBHE MAarHUTHOTO TOJISI HA TIPOBOHUK
C TOKOM W JBIDKYIIMICS 3apsll, DJIEKTPOMarHUTHbIE KOJI€OAHUS U BOJIHBI,
IPSMOJIMHENHOE pacrpocTpaHeHue CBETA, OTPaKEHHUE, MIPEJIOMIICHHE,
uHTeppepeHuus, audpakuus W [OoJsIpu3anus  CBeTa, JUCHEPCHS  CBETa,
doToanekTpuueckuii 3¢dext (hororddekr), cBeTOBOE AaBiIEHHE, BO3HHKHOBEHHE
JMHEWYAaTOro CIHEKTpa aTomMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OMHUCHIBATh M3YyUYCHHBIE CBONCTBA BEIIECTBAa (DJIECKTPUUYECKHUE, MarHUTHBIC,
ONTHUYECKHE, DIICKTPUUECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEM) U DJICKTPOMArHUTHBIC
SIBJICHUS (TIPOLIECCHI), UCTIOJIB3YS (PU3UUECKUE BEIMUMHBL: DICKTPUUCCKUM 3apsij, cuiia
TOKa, DJJEKTPUUECKOE HaNpsKEHUE, JJICKTPUUECKOE COMPOTUBICHHUE, Pa3HOCTh
MOTEHIIMAJIOB, JICKTPOJBUKYINAsl CUJla, paboTa TOKAa, WHIYKLIMS MAarHUTHOTO TOJI,
cuna Amrnepa, cuia JIopeHna, THAYKTUBHOCTh KaTYIIKW, SHEPTUS AJEKTPUUECKOT0 U
MarHUTHOTO TIOJICH, MEPUO U YacTOTa KOoJeOaHuil B K0yie0aTeIbHOM KOHTYpE, 3apsi
U CWJIa TOKa B MPOIIECCE TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KOJIeOaHUU, (POKYCHOE
PACCTOSITHUE M ONTHUYECKas CUJia JIMH3BI, TPU ONHUCAHUM TPABUIBHO TPAKTOBATH
(bu3HUECKUil CMBICI HCTIONB3YEMbIX BEJITMYHUH, UX 0003HAUYCHUSI U €ITUHUIIBI, YKA3bIBATh
(dbopMyIIbl, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEIIMYNHAMU;

OMUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBIICHUSI W MPOLECCHI, HUCHOIb3Ys
dbu3uYecKre BETUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acTOTa
CBETa, DHEPTUs U UMITYJIbC (DOTOHA, MMEPUOJ TIOTypacnaaa, YHEPTUusi CBI3U aTOMHBIX
sep, MPU ONMUCAHWM TPABUIBHO TPAKTOBATh (DU3WUYECKUN CMBICI HCIOJIb3YEeMbIX
BEJIMYMH, UX 0003HAYCHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIIUE JAHHYIO
(bU3UYECKYIO BEIUYUHY C JIPYTUMHU BEJIMUYMHAMH, BBIYUCIISITH 3HaAUCHUE (HU3UYECKON
BCJTNYHHBL;

aHANMM3UPOBaTh (PU3MUECKUE TPOIECCHl W SIBICHUS, HCTONB3YsA (PU3NUYECKHe
3aKOHbl M MPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapauIeIbHOTO
COCMHEHUs NPOBOAHUKOB, 3aKkOoH Jxoyns—JleHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHJYKIIMU, 3aKOH MPSMOJUHEMHOTO PacHpOCTPAHEHUSI CBETA, 3aKOHBl OTPaXKEHUSs
CBETAa, 3aKOHKI MPEJIOMJICHUS CBETa, ypaBHEeHUE DiHIITelHa 11 hoTod(PdekTa, 3aKoH
COXpAaHEHHUS DHEPruH, 3aKOH COXPAHEHUsS HUMITYJbCa, 3aKOH COXPaHEHUs



AIIEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHMsI MAacCOBOTO 4Mcia, mocTynaTtsl bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpyu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAKEHHWE U YCJIOBHUS (TpaHUIlbl, OOJIACTH)
IPUMEHUMOCTH;

OTIPEIENISTh HAIIPABJICHUE BEKTOPA MHAYKIIMK MAarHUTHOTO MOJIsI IPOBOJTHUKA C
TOKOM, CHJIbI AMniepa u cuiisl JlopeHna;

CTPOUTH U OMKCHIBATh U300paXKEHUE, CO3/1ABAEMOE INIOCKUM 3€PKaJIOM, TOHKOMN
JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCICAOBAHUIO (M3UYECKUX SBICHUNA U
MPOIIECCOB C HCIIOIB30BAHUEM TMPSMBIX, W KOCBEHHBIX HW3MEPEHUM: TPH ITOM
dbopmynrpoBath MpodaeMy/3a1ady U TUMOTE3Y YUEOHOTO JKCTIEPUMEHTa, COOMpaTh
YCTaHOBKY W3 MPEIJIOKEHHOTO 000pYIOBaHMsI, IPOBOAUTE OMBIT U (OPMYITHPOBATH
BBIBOJIBL

OCYUIECTBJISATh MPSIMbIE U KOCBEHHBIC M3MEPECHHS] (PU3UYECKUX BEIUYMH, TIPH
ATOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEPEHMsS] W HCHOJIb30BaTh HW3BECTHBIC
METO/IbI OIICHKHU TIOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEJIMYHMH C MCIOJIH30BAHUEM MPSIMbBIX
U3MEpPEHUN: TPU HTOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHpOBATH pE3yIbTaThl
MOJIYYCHHOU 3aBUCUMOCTH (PU3NYECKUX BETUYHUH B BHUJIC TaOIUI] U TpaUKOB, AeaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHMUS;

coOJroaTh MmpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HUCCIEIOBAHUMA B
pamMKax Yy4eOHOTO OKCIEPHMEHTa, Yy4eOHO-MCCIENOBATENILCKOH U MPOEKTHOM
JESTENIbHOCTH C WCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPONCTB M JTaOOPaTOpPHOTO
000pynOBaHUs;

pemiaTh pacyETHBIE 3a/1a4H C SIBHO 3a/IaHHOM (PU3UYECKO MOJIEIBIO, HUCIIONb3YS
¢u3nUecKue 3aKOHBI M MPUHIIMAIIEI, HA OCHOBE aHaIM3a YCJIOBHUS 3aJladd BHIOMpATh
(bU3HUECKYIO MOJIENb, BBIIACIATh (PU3NUECKUE BEIMYUHBI U (hOPMYIIbl, HEOOXOIUMbIE
Uit e€ pemnieHusi, MPOBOJIUTh PacyEThl M OICHUBATh PEATBHOCTh MOJYYEHHOTO
3HaUYCHUS (PU3NYECKON BEITUUNHBL;

peniaTh KaueCTBEHHBIC 3aJla4u: BBICTPAWBATH JIOTUYECKU HEMPOTUBOPEUUBYIO
IIEMOYKY PACCYXKJIEHUW C OMOpOM Ha W3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCcKre ABICHUS,

WCIIOJIB30BATh MPHU PEIICHUH yU4eOHBIX 3a7]a4 COBPEMEHHbIC HHPOPMAIIMOHHBIC
TEXHOJIOTUH JUIsl TIOWCKA, CTPYKTYPUPOBAHUWS, WHTEPIPETANUA W TIPEIACTABICHHUS
y4eOHOM M Hay4yHO-MOMYJSApHOM HHPOpMaLMU, TOJYYEHHOM U3 pPa3IUYHbIX
WUCTOYHHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

OOBSCHATH MPUHITUTIBI ICWCTBHS MAIlIMH, TPUOOPOB M TEXHUYCCKUX YCTPOUCTB,
pa3inyaTh YCIOBHs MX O€30MAaCHOTO MCIIOIb30BAHMS B IOBCEAHEBHOW KU3HU;

MPUBOJNUTH MPUMEPHI BKJIAa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHUM;

UCITOJI30BATh TEOPETUUECCKUE 3HAHUSA TI0 (DU3UKE B TOBCEIHEBHOM JKU3HU JIJIS
obOecrieueHrss 0€30MaCHOCTH TIPU OOpalIeHWHu C MPUOOpaMU M TEXHUYECKUMU
YCTPOUCTBAMH, JJISi COXPAHEHHS 370POBbS U COOJIIOIEHUS HOPM JKOJOTHYECKOTO
MIOBEAECHUS B OKPYXKAIOLIEH CpEIE;



paboTaTh B TIpyNmne C BHIIOJHEHUEM pa3IUYHBIX COIUAJBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYMIbl, PAIUOHAIBHO PpACHPENCNsITh OO0S3aHHOCTU U
IUTAaHUPOBATh JIEATENLHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJ€KBATHO OIICHUBATH

BKJIaJ KaXKI0I'0 U3 YYaCTHHUKOB I'PYIIIIBI B PCIICHUC paCCManI/IBaeMOﬁ HpO6J’I€MBI.

10 kaacce

TemaTnuyeckoe NJIAHUPOBAHUE

Ne
n/n

Pazges u TeMa nporpamMmsl

KoauvecTBO
4acoB

JlesATeILHOCTD YUHTeIs C
y4éToM padodeii MporpaMMsI
BOCHUTAHHS

JiekTpoHHbIe (1H(POBBIE)
o0pa3oBaTe/bHbIE PeCypChl

Paznen 1. ®usuka U MeTOIbl HAYYHOT O MO3HAHUSA

11

duzuka u METOAbI
HAay4YHOTI'O MMO3HAHUA

2

Nunnuuposath

YUYEHUKOB K
00CyKIEHHIO,

BBICKA3bIBAHHIO  CBOETO
MHCHHSI, BBIPa0OTKE
CBOET0 OTHOLIEHUS I10
MOBOAY IOJIy4aeMOW Ha
ypoKe COLIMAIbHO
3HaYMMOl HH(OpMaIu

bubmunoreka IIOK

https://m.edsoo.ru/7f41646e

Wroro no pazneny

Pa3ngen 2. Mexanuka

2.1

Kunematnka

IIpuBnexats BHUMaHHE
YYECHUKOB K
[IEHHOCTHOMY  acIIeKTy
MU3y4aeMbIX Ha YpOKE
SIBJICHUMH, TOHSATHUH,
MIPUEMOB

bubmuoreka LIOK

https://m.edsoo.ru/7f41646e

2.2

JlmaamMuka

PeanuzoBbiBaTh
BOCIIUTATEbHBIC
BO3MOKHOCTHU B
Pas3INYHbIX BUAAX
JESITEIbHOCTH yYaIXCsl
co CIIOBECHOM
(3HAKOBOIA) OCHOBOM:
CaMOCTOSITETIbHAS
pabora ¢ y4eOHHUKOM,
pabota ¢  Hay4HO-
MONYJISIPHOU
JIUTEpaTypor, OoTbop u
CpaBHEHHE MaTepHara 1o
HECKOJIbKUM
HCTOYHUKAM

bubmoreka IIOK

https://m.edsoo.ru/7f41646e

2.3

3aKOHBI COXpAaHEHHS B
MEXaHHKe

Peann3oBeIBaTH
BOCIIMTATCJIBbHBIC
BO3MOXKHOCTHU B
Pa3IMYHBIX BHIAX
JCATCIIBHOCTHU y‘-IaIIII/IXCSI
co CIIOBECHOH
(3HAKOBOIA) OCHOBOM:
BBIBOJIbI nu
JI0Ka3aTeJIbCTBO
opmyu,
opmyu,
TEKCTOBBIX
KOJIMYECTBEHHBIX u

aHaJIN3
perieHue

bubmuoreka LIOK

https://m.edsoo.ru/7f41646e




JlesiTeJIbHOCTD Y4YHTEIs ¢

Ne KoJnuectBo . . JJieKTpOoHHbIE (1HPOBBIE)
i Pa3nen u TeMa nporpamMmsl wacos yuéToM padoueii mporpaMMsI 0fpaIOBATENEHBIE PECYPCET
BOCIIUTAHHSA
KayecTBEHHBIX  3ajad,
BBITIOJTHEHHE 33aJaHUI 110
pa3rpaHUYECHUIO
MOHATHI
HUtoro mo pazgeny 18
Paznen 3. MoJeky/sipuasi pU3MKa U TEPMOIMHAMHUKA
3.1 | OcHOBBI MoJIEKyIsIpHO- | 9 PeannzoBbIBaTh bubmoreka [TOK
KHHETUYECKOH TeOpHUU BOCIIUTATENbHBIE https://m.edsoo.ru/7f41646e
BO3MOXHOCTHU B
Pa3IIMYHbBIX BHUJIaX
JESTEIBHOCTH yUaIUXCsl
co CIIOBECHOU
(3HaKOBOM) OCHOBOM:
CHCTeMaTH3aIHs
yuebHOro MaTepuaa
3.2 | OcHoBBI 10 PeanuzoBeiBaTh bubmuoreka LIOK
TEPMOANHAMUKHI BOCITHTATEIbHBIC https://m.edsoo.ru/7f41646e
BO3MOXHOCTHU B
Pa3IUIHBIX BHUJIAX
JeATEILHOCTH YYaIIuXCs
Ha OCHOBE BOCHIPHSATHS
AIIEMEHTOB
JIEACTBUTEIBLHOCTH:
W3y4YeHUE  YCTpOMCTBa
nprOOPOB IO MOJIENISIM U
yepTenxam
3.3 | ArperatHble COCTOSHUS | 5 AKIIeHTHPOBAaTh bubmmorexa [IOK
BEILIECTBA. ®daz3oBbIe BHUMaHHWe ydarumxcs Ha | https://m.edsoo.ru/7f41646e
TePeXo/Ibl HPaBCTBEHHBIX
npoOJiemMax, CBA3aHHBIX C
HAayYHBIMH OTKPBITHSIMH,
W3y4aeMbIMU Ha ypOKe
Wtoro no pazneny 24
Pasnest 4. D1eKTpOANHAMHKA
4.1 | DnekrpocTaTuka 10 Omnwupatscs Ha | bubnuoreka LIOK
YKM3HEHHBIN ombIT | https://m.edsoo.ru/7f41646e
yuammuxcs, TIPUBO/IS
JICCTBEHHbIE TPHMEPHI,
o0Opa3el, Meradopsl U3
ONMM3KMX MM  KHHT,
(UIBMOB,
MYJbT()HUIBMOB,
KOMITBIOTEPHBIX UTP
4.2 | TlocTosTHHBIH 12 [MpuBnekars BHUMaHue | bubmuoreka [JOK
AIIEKTPUIECKUN TOK. YUEHHKOB K | https://m.edsoo.ru/7f41646e
Toku B  pa3nuyYHBIX 00CyX/1aeMOll Ha ypOKe
cpenax WHPOPMAITUH,
AKTHBU3UPOBATh
MO3HABATENBHYIO
JeSITeIbHOCTh
NIKOJHHUKOB
Wroro no pazneny 22
PesepBHOE Bpems 2

OBLIEE KOJHUYECTBO YACOB 11O NIPOI'PAMME - 68




11 kaacce

JlesiTeJIbHOCTD Y4YHTEIs ¢

Ne KonmuectBo .. . DexTpoHHbIe (LH(ppOBHIE)
i Pa3nen u TeMa nporpamMmsl wacos y4€éToM padoueii mporpaMMsbI ofpaloBsTe BB PECYPCEI
BOCIIUTAHHUSA
Pasnes 1. DinekTpoAnHAMHKA
1.1 | MaruutHOe noxe. | 11 Opranu3oBbIBaTh Bubmuoreka LOK
DeKTpoMarHuTHAS HHIUBHIYAJTHHYIO https://m.edsoo.ru/7f41646e
WHTYKIHS yueOHYIO JesITeTbHOCTD
HWroro no pazneny 11
Pasnes 2. KoneGanusi m BOJTHBI
2.1 | Mexannueckue u|9 Peanmn3oBeIBaThH bubmnoreka IIOK
3NEKTPOMarHUTHBIC BOCTIUTATEJIbHbIC https://m.edsoo.ru/7f41646e
KoyiebaHus BO3MOXHOCTH B
Pa3IUYHBIX BUJAX
JESITENbHOCTH YHALIUXCSI
HAa OCHOBE BOCIIPHSATHS
JIIEMEHTOB
JIEHCTBUTEIBHOCTH:
M3YyYEHHE  YCTpOICTBa
npruOOPOB IO MOJEIISIM U
yepTeKam
2.2 | MexaHn4eckue u|sS [IpuBnekare BHMMaHue | bubmmorexa [JOK
ANIEKTPOMArHUTHBIC BOJIHBI YYCHUKOB K | https://m.edsoo.ru/7f41646e
[IEHHOCTHOMY  aCIIEKTY
HW3yYyaeMbIX Ha YpOKe
SIBJICHUU, TOHSITUH,
IpUEMOB
2.3 | OnTka 10 AKIIEHTHPOBAaTh bubmmorexa [IOK
BHHMaHHE ydamuxcst Ha | https://m.edsoo.ru/7f41646e
HPaBCTBEHHBIX
npo0JieMax, CBSI3aHHBIX C
HAyYHBIMH OTKPBITHSMU,
U3y4aeMbIMU Ha YPOKe
Wtoro no pazneny 24

Pa3nen 3. OcHOBEI crieniuaJIbLHOM

Teopuu OTHOCHTENbHOCTH (Hasee — CTO)

3.1

OCHOBEI CIIEeLIHAIBLHOMI
TEOPUH OTHOCUTEIBHOCTH

4

Onwupatscs Ha
KH3HEHHBIN OTIBIT
yuaruxcs, MIPUBOJIS
JIiCTBEHHBIE TPUMEPBI,
o0Opa3el, MeTadopsl U3
ONMM3KMX WM  KHHT,
¢buIBMOB,
MYIbT(HUIBMOB,
KOMIBIOTEPHBIX U

bubmoreka IIOK
https://m.edsoo.ru/7f41646e

Hroro no pazgeny

Paznen 4. KBanToBas ¢puznka

4.1

D1eMEHTEI KBaHTOBOM

OIITUKH

PeanuzoBrIBaThH
BOCIHHUTATEILHEIC
BO3MOYXHOCTH B
Pa3IUYHBIX BHIAX
JESATEIbHOCTH yYaIIHXCs
co CIIOBECHOU
(3HaKoBOM) OCHOBOI1:
CHCTEMaTH3aIUs
y4eOHOro MaTepurana

Bu6mmoreka IJOK
https://m.edsoo.ru/7f41646e

4.2

Crtpoenue atoma

PeanusoBniBath
BOCITUTATEIILHBIE

bubmuoreka IIOK
https://m.edsoo.ru/7f41646e




n/n

Pa3nen u Tema nporpamMmmMmbl

KosmuecTBo
4acoB

JlesiTeJIbHOCTD Y4YHTEIs ¢
y4éTom padoueii nporpamMmbl
BOCIIHTAHHS

JJieKTpOoHHbIE (1HPOBBIE)
oGpa3oBaTeIbHbIe PeCypChI

BO3MOKHOCTH B
Pa3IMIHBIX BHIAX
JESTETHOCTH yUaIIUXCs
Ha OCHOBE BOCIPHUATHUS
3JIEMEHTOB
JIEHCTBUTEIIFHOCTH:
U3y4YCHUE  yCTPOMCTBA
prOOPOB IO MOAECTISIM U
gepTeKam

4.3

AToMHOE SApO

Naunuuposath

YUEHHKOB K
00CyXIeHHIO,

BBICKa3bIBAaHHIO  CBOETO
MHCHUS, BBIPa0OTKE
CBOETO OTHOWICHUS IO
MOBOAY IOJIy4aeMOW Ha
ypOKe COLIMAJIBHO
3HaYMMON HHPOPMAINH

bu6mmoreka IJOK
https://m.edsoo.ru/7f41646e

Wroro no pazneny

15

Paznen 5. DiieMeHTHI ACTPOHOMMHU M ACTPOPUMKH

5.1 | DnemeHTH acTpoHOMHH U | 7 [IpuBnekars BHHMaHue | bubmmorexa [JOK
acTpopH3UKU YYCHUKOB K | https://m.edsoo.ru/7f41646e
LEHHOCTHOMY  aCIIEKTYy
HW3yyaeMbIX Ha YpOKe
SIBJICHUU, TOHSITUH,
IpUEMOB
Wroro mo paznemy 7
Pasnes 6. O6001maloniee NOBTOpeHne
6.1 | O6o6maromiee mosropeHue | 4 Peanu3oBbiBaTh Bubnuoreka [IOK
BOCIIUTATEJIbHBIC https://m.edsoo.ru/7f41646e
BO3MOXHOCTH B
Pa3IUYHbIX BUAAX
ACATCIIBHOCTH yYalluXCs
co CJIOBECHOU
(3HaKOBOI) OCHOBOW:
cUCTEeMaTHU3alus
yueOHOro MaTepuaia
Utoro no pazzeny 4
PesepBHoe Bpems 3

OBHIEE KOJIHUYECTBO YACOB 110 NTIPOI'PAMME - 68
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