PaGouasi mporpamma yueGroro npeqmera «@usuka. ba3oBblid ypoBeHb»

INOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUW M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIMUHU IpernojaBaHusl y4eOHOro
npenvera «®Du3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanum,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Cogepxanue  mporpaMMmbl 1o  (U3WKe ~ HampaBleHO  Ha  (hOpPMHUPOBAHHE
€CTECTBCHHOHAaY4YHOU KapTHHBI Mupa oOydaronuxcs 10—11 kmaccoB npu oO0ydeHUU uUx (U3HKE
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOTO moaxona. [Iporpamma mo ¢usuke
cootBercTByeT TpeboBanusiMm DPI'OC COO Kk miIaHUPYyeMbIM JUYHOCTHBIM, IPEIMETHBIM U
MeTaIrpeAMETHBIM pe3yibTaTaM OOYYEHHMs, a TAaK)K€ yYUTHIBAET HEOOXOJMMOCTb pealln3alluu
MEXIPEAMETHBIX CBs3el (DU3MKU C €CTECTBEHHOHAYYHBIMH y4eOHBIMU MpenMeTamu. B Helt
OTIPE/ICIIIOTCS OCHOBHBIC LM WU3YYCHUS (PU3UKH HA YPOBHE CPEIHETO OOIIEro 0O0pa30BaHUS,
IUIAaHUpPYEMbIE  Pe3yJabTaThl OCBOCHHUS Kypca (U3UKU: JUYHOCTHBIC, METaNpeIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

e IUIAHUpPYEMbIE PE3YNbTAaThl OCBOCHHUS Kypca PU3MKHU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

IpeIMETHBIC PE3yIbTAThI MO roJIaM O0yUCHUS;
e cozaepxaHue yaeOHOro npeamera «Dusukay mo rojgaM oOydeHusI.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOpa3yloIuil A eCTeCTBEHHOHAYYHbIX Y4eOHbBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydaeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadpueit u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUM OmNpeneNnseT XapakTep W pa3BUTHE Pa3HOOOpa3HbIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Ipyrux. 3ydenune pu3nku BHOCUT OCHOBHOW BKJIaJ] B
(dbopMHpOBaHUE €CTECTBEHHOHAYYHOW KapTHHBI MHpa 00ydaromuxcs, B pOpMHUpOBaHUE YMEHUN
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOPBIE MO’KHO PaCCMaTPUBATh KaK IPUHIUIIBI €0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3ukyu 00beTUHEH BOKPYT
¢usnueckux Teopwil. BeaymuMm B Kypce sBisercs (OpPMHpPOBAHUE TPEACTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYT'OM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUM U3YYECHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peaansyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOJIeM pallMOHAIBHOTO IPUPOJIOTIONIBE30BAHUS U
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUs
ABISIIOTCS  (pu3uUeckue Teopuu ((popMHUpPOBAHHME NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢usnueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMUIIOB B COBPEMEHHBIX
OPEACTAaBICHUAX O TMpHUPOJE, TIpaHMLAX [PUMEHUMOCTH TEOpUH, JUIsl  ONHUCAHHUA
€CTECTBEHHOHAYUYHBIX SIBJICHUM U IIPOLIECCOB).

CucTeMHO-1eSTeTbHOCTHBIN MOAX0/ B Kypce (PU3MKH peanu3yercs, IpexJie BCero, 3a C4ET
OpraHu3aly SKCIIEPUMEHTAILHON IeSATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B yka3aHHOM IE€pedyHE JIaODOpaTOpHBIX padoT,
NPOBOJUMBIX JJIsl KOHTPOJISI M OLEHKH, OCYIIECTBISIETCS YYacTHUKaMHU 0Opa30BaTEeNbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToMm
o0ecrieynBaeTcsl OBJAJCHUE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IOCTAHOBKY OIIBITOB IO IPOBEpPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnbiioe BHMMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadeCTBEHHBIX 3aj1ad. Ilpu sTom
JUISL PaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIIME NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKarolIel >KU3HH, TpeOyromue BbIOOpa (PU3WYECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm c¢ TpeboBanusimu  @I'OC COO Kk MaTepuasbHO-TEXHHUUYECKOMY
oOecrnieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3MKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTeCTBEHHOHAYYHOro Lukia. B xaOunere
(Gu3HUKH T0JKHO OBITH HEOOXO0MMOE 1a00opaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBaET IMOCTAHOBKY MEPEUYHMCIECHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMi JUIsI WCCIEIOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIOUPUYECKUX U (PYyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX MPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOPHOro OOOpYIOBAaHUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJIIMH U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BAHUU SBISIOTCS:

e (QopmupoBaHHE HHTEpeca U CTpEeMJICHHS OOydyarouMxcs K HaydHOMY H3YYEHHUIO

MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e Dpa3BUTHE IMPEJCTABICHUA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUs OCHOB CTPOCHHUS
MaTepuy U pyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHue yMEeHUN OOBSACHATH SIBJICHUSI C UCIIOJIb30BaHNEM (DHU3HUECKUX 3HAHUH U
HAay4YHBIX JI0KA3aTENbCTB;



e (dopMupoBaHHE MPEICTABICHUNA O POJM (PHU3UKH TSI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU 1 TEXHOJIOTHH.

JlocTikeHre 3TUX lened oOecreyrBaeTcs PelIeHHeM CICAYIONIMX 3ajad B Ipolecce

U3ydeHHs Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e MpHUOOpETEeHHE CHCTEMBl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, HJIEKTPOJMHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (dopMuUpOBaHHE YMCHHH TNPUMEHATh TEOPETHYCCKHE 3HAHHUA ISl OOBSICHECHUS
(GU3NYECKUX SIBIICHUH B MPHUPOJE M JUISI TNPHHATUS TPAKTUYCCKUX PpEIICHUH B
TIOBCEIHEBHOM JKU3HU;

e OCBOGHHE CIIOCOOOB pEHICHUS pa3jIMYHBIX 3a7ad C SIBHO 3aJlaHHOW (pu3mueckon
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e TOHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHHS HAa OKPYKAIOIIYIO CPENY;

e OBJIQJICHUE METOJAMH CaMOCTOSITEIILHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUYCCKHUX
OKCIEPUMEHTOB, aHaJM3a W  HHTEpIpeTalMd  WHPOPMALUHU,  ONPE/ICICHUs
JIOCTOBEPHOCTH TMOJYYCHHOTO PE3yJIbTaTa;

e CO3J/IaHUC YCIIOBHU JIJISl Pa3BUTHsI YMEHUH MPOEKTHO-UCCIIEAOBATEIBCKOM, TBOPUECKON
NeSITETTbHOCTH.

Ha usyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YPOBHE CpeIHEro oOmiero oopa3oBaHUS

orBogutcs 136 yacos: B 10 kimacce — 68 wacoB (2 gaca B Hepenmo), B 11 kimacce — 68 gacoB (2
gaca B HEJICITIO).

COAEPKAHUE OBYUYEHUSA
10 KVIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®u3nka — Hayka o npupoje. HayuHble MeToabl MO3HAHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MMPUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pusndeckux siBJIeHU U mpoieccoB. Hayunbsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPHH. [ paHUIIbl MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pUHITUTT COOTBETCTBUSI.
Ponp u mecto ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATETLHOCTH JIFOJICH.
Llemoncmpayuu
AHanorosbie U TU(POBBIE U3MEPUTEIHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUHKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe paBrkeHHe. OTHOCHUTEIBHOCT MEXaHWYECKOTro JBHKeHMs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KoopauHAT. CloKeHUE NepeMelIeHU 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpEHHOE MpPsIMOJMHEHHOEe IBMKeHHe. ['paduku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe nmazeHue. Y ckopeHre cBOOOIHOTO MaIeHHs.

KpuBonuHeliHoe nBHKEeHHE. [[BH)KEHHE MaTepUaJbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJII0 CKOPOCTBIO. YIJIOBAasi CKOPOCTb, JUHEHHas CKopocTh. Ilepuon u
yacTtoTa oopauieHus. LleHTpocTpeMHUTETbHOE YCKOPEHUE.



TexHuueckue yCTpoiicTBa W MPAKTUYECKOE IPUMEHEHHUE: CIHUJOMETp, JBUKECHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Llemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPALIUS. KHHEMAaTUYECKUX XapaKTEPUCTHUK ABUKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIOIb30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpOoIeHHOTr0 0] YTIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOAHOIO MaJACHHUS.

Hampasnenne ckopocTH npyu ABM>KEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHrne HepaBHOMEPHOI'O ABUKEHHUS C LIENbIO OIIPEIEICHHSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMSI — MEXIYy  MOYTSAMHM,  [POHJACHHBIMM  TEJIOM  3a
IIOCJIEZIOBATEIbHBIE PAaBHBIE IPOMEKYTKHM BpPEMEHU IIPU PaBHOYCKOPEHHOM JIBUKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue aBUKEHUS LIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ["anmuies. [lepBoiii 3akoH HbptoTtona. HEpinanbsHbIe CUCTEMBI
oTcuéra.

Macca Ttena. Cwuna. IlpuHnun cynepno3uuuu cui. Btopoit 3akon HerooTona s
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH Hpr0TOHA [I711 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tskectu. [lepBas KocMudeckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIBKEHHUS U cuia TpeHus nokos. Koaddurment tpenus. Cuia conpoTUBICHUS
MIpY JBM>KEHUU Te€JIa B )KUJIKOCTH WJIU Ta3e.

[TocTymarensHOE U BpaliaTelbHOE ABUKEHHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cubl OTHOCUTENBHO OCH BpauieHusd. l[lnedo cuibl. YciioBUsS paBHOBECHS
TBEPAOIO TeJA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: NOAIIMIIHUKYN, JIBUKECHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBieHne nHEpLHH.

CpaBHeHHME MacC B3aUMOJIEHCTBYIOIIUX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHI.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena nmpu ycKOpeHHOM MOIBEME U MTAJICHUU.

CpaBHEHHE CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEpAOTO Tena. Buabpl paBHOBECHS.

Yyenuueckuii sxcnepumenm, n1abopamopvie pabomuol

W3ydenue ABM>keHUs OpycKa 10 HaKJIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

Hccnenoanue ycinoBui paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

NMnynbsc MatepuanbHOM TOUKM (T€a), CUCTEMBbl MaTepUAIbHBIX TOUYEK. MIMIynbe cuiibl u
W3MEHEHUE UMITYJIbCa TeJa. 3aKOH COXPAaHECHHS UMITyJbca. PeakTHBHOE TBUKEHUE.



Pabora cuibl. MOIIIHOCTH CHITBI.

Kunetndeckast 2Heprusi MaTepHAIbHOW TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
JHEPIUH.

[TorenuunanbHas sueprus. [loreHunanbHas 3HepTryus ynpyro ae(GopMupoBaHHON MPYKUHBL.
[TorennmanbHas SHEPrus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHuuanbHble U HEMOTEHIMANbHBIE CUJbl. CBSI3b pabOTHI HE MOTEHUUAIbHBIX CHII C
M3MEHEHHUEM MEXaHUYECKOM SHEPTrUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOINEpP, IPYKUHHBIN
MIACTOJIET, BUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHLIMATBHON YHEPTHUH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydyeHue aOCONMIOTHO HEYNPYroro yaapa € MOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThl CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JHEepruu Tela Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOIO JKI'yTa.

Pa3nes 3. MoJsiekyasipaasi pM3uKa M TepMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU M UX OMBITHOE 00OCHOBAHHE.
bpoynoBckoe naBwxkenue. Judpdysus. Xapaktep IBHKEHUS U B3aUMOJACWCTBUS 4acTHUI]
BeulecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BELIECTBA Ha OCHOBE 3THUX Mozeneil. Macca u pasmepbl Mosekyn. KommdecTBo BelecTsa.
[TocrossuHast ABorazpo.

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

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOPHH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpelHel KHHETHYECKOM »Hepruu
TEIJIOBOTrO JBMKEeHMs dactun rasa. [llkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Kuaneiipona. 3akon JlanpToHa. M3ompoueccsl B MACaJIBHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpeicTaBieHne U30IPOLIECCOB: U30TEpMa,
u30xo0pa, nzodapa.

TexHU4eCcKne yCTpOMCTBA U IPAKTUUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbpIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeEIIecTBa, Qororpaduu MOJEKYI
OpraHUYEeCKUX COCIUHECHU.

OnbIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mognens onbita llTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYJIIPHOIO B3aUMOJEHCTBUS.

Mopenb, HUTFOCTpUPYIOIIAs IPUPOAY JABIEHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAEAIBHOIO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenre Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpEeHUH 00bEéMa
KOMHATBHI, IABJICHHS U TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIApaMETPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHaMuueckass cucTteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO



UJEANBHOr0 raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIyYeHUE. Y IeTbHas
TEMJI0EMKOCTD BelecTBa. Koau4yecTBo TEIIOTHI pU TEIUIONEepeaaye.

[Tonsstue 00 ammaGatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. lIpumeHneHue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H30mpoleccaM. ['paduueckas uHTepnperanus paboThl rasa.

BTtopoii 3akon TepmoannamMuku. HeobpaTuMoCTh IPOLIECCOB B MPUPOJIE.

TemoBeie MamuHbL. [IpuHIUIIBL AeHCTBUS TemI0BbIX MaluH. [IpeoOpa3zoBaHus 3HepTUU B
TerIoBbIX MamuHax. KoaddumuenT nonesnoro aeictBus teruioBod Mammubl. [{ukn Kapao u
ero K03 GUIUEHT MOJIE3HOTO AEHCTBUS. DKOIOTHYECKHE MPOOIeMbl TEINIOIHEPT€TUKH.

TexHuueckue yCTpoilcTBAa M IPAKTUYECKOE IMPUMEHEHHUE: [JBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJI JEHCTBHEM C)KaTOr0 BO3JyXa, HarpeBanue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

N3menenune BHyTpeHHEH 2Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaayde.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHUsl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHONU TeI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yxa. HachlmeHHbli nap. YaenbHas TemioTa mapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHMUSL.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OalaHca.
TexHuYeckue YCTpOWCTBA M IPAKTHUECKOE MPUMEHEHHE: THTPOMETP H ICHXPOMET,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPEMCHHBIX Marcpuraios, B TOM YHUCJIC
HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX MTAPOB.

KurieHre nmpu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

HaGuroieHre HarpeBaHus U IUIABJICHUS KPUCTAUTMISCKOTO BEIIECTRA.
JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pasnen 4. diekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apsai. JlBa BHa DJIEKTPUYECKUX 3apsiOB.
IIpoBOTHUKY, TUBIIEKTPUKH U ITOTYIPOBOJHHUKN. 3AKOH COXPAHEHMS JJIEKTPUUYECKOTO 3apsiia.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh 3nexkTpudeckoro mnois. [lpuHnumm cynepnosuuun
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTHU AJIEKTPUUECKOTO TOJIS.

PaGora cunm onekrpoctarmdeckoro mois. [lorennuman. Pa3HoCTh  mOTeHIMAOB.
ITpOBOAHMKY M TUAIIEKTPUKH B AJIEKTPOCTATUYECKOM ToJIe. J{MaaeKTpuiecKasi IpOHUIIAEMOCTb.

OnektpoéMkocTs. KonzaeHcaTop. DneKTpoE€MKOCTh IUIOCKOTO KOHJAEHCAaTopa. ODHeprus
3apsKEHHOI0 KOHJIEHCATOPA.



TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
JIEKTPOCTAaTUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KONHUPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3anmoneincTBue Ha3IeKTPU30BAHHBIX TEIl.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JIM3IIEKTPUKH B JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  3JEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcAaTopa OT IUIOIAAU  IIJIACTHH,
paccTOsHUA MEXy HUMH U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DONEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. VICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma /1151 yyacTka LETH.

DneKTpuYecKoe COIIPOTHUBIICHUE. Y nenbHoe COIPOTHBIICHUE BELIECTBA.
ITocnenoBarenpHOE, MapaLIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOmHOCTb 37IEKTPUYECKOTO TOKA.

DNEeKTPOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIICHUE UCTOYHHUKA TOKa. 3akoH Oma s
HOJIHOM (3aMKHYTOH) 351eKTprueckoil nenu. KopoTrkoe 3amblkaHue.

DNeKTpOHHask MPOBOAMMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUCCOITHAITUS. DIIEKTPOIIU3.

DNeKTpUYecKUi TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIA pa3psaa. MomHus.
ITna3zma.

TexHu4yeckue YCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTaT, MCTOYHHMKHM TOKA, JJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npubOpsl, TEPMOMETP CONPOTHUBICHUS, BaKyyMHBIH MO, TEPMUCTOPH U (OTOPE3UCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Llemoncmpayuu

N3mepenne cuitbl TOKa ¥ HAPSKEHUSL.

3aBUCHMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JJIMHBL, IUIOLIAAN
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpOoABMXKYHIEH cuiibl. KOpoTkoe 3amMbIKaHHE TaJbBAHMYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

W ckpoBo# pa3psa v MPOBOAMMOCTh BO3AyXa.

OnHOCTOPOHHSS MPOBOIMMOCTD TUO/1A.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yyeHnue cMEmaHHOIO COEIMHEHUS PE3UCTOPOB.



W3mepeHre  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
COIIPOTHBIICHUSI.
Hab6monenue anexrpoinusa.

MesxknpeamMeTHbIe CBSI3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kiacce OCYyLIECTBISETCS C y4ETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3¢d C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
ABJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BEIUYMHA, 3aKOH, TeOpHus, HaOIroAeHUe,
HKCIEPUMEHT, MOICTTMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M MX IMPOEKLIHMU HA OCU
KOOPJIMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JABMKEHHE B JKUBOW mpupoje, muddysus, ocMocC, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
’KUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEH M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJLJIOB, HJICKTPOIUTHIECKAS TUCCOLIUAIINS, TalTbBAHHUKA.

TI'eoepaghus: BnaxxHOCTh BO3]lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeusn: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET ¥ JIpyrue), JIBUTATeNlb BHYTPEHHETO CropaHMs, NapoBas TypOuWHa, OBITOBOM
XOJIOJUJIBHUK, KOHJAUIIMOHEP, TEXHOJIOTUHU MOJIy4YeHHUs] COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE
HAaHOMATEPHAJIOB, W  HAHOTEXHOJIOTWH,  OJEKTPOCTAaTHYECKas  3aluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KVIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

IlocTostHHBIE MarHuThl. B3auMomelcTBHME INOCTOSHHBIX MAarHWTOB. MarHuTHoe moJe.
Bekrop MarHuTHOM MHAYKUMH. [IpUHIMN Cynepro3ULIMA MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOU
uHAyKuMU. KapTiHa TUHUI MarHUTHON MHAYKIUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumozeiicTBie NpOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsKEHHOW 4YacTHIBl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumnsr JlopeHiia.

SIBneHne ndyeKTpOMAarHuTHOW MHAYKUUHU. [lOoTOK BeKkTOpa MAarHUTHOM MHIYKIMH.
DIIEKTPOABMKYIIAsA CHJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIAS CHUJAa WHAYKIUU B IPOBOJIHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTG. fIBlIEHNE CAMOWHIYKIIMH. DJIEKTPOABHKYIAS CHUJIA CAMOWHTYKIIAH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuuyeckue YCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILL, NHIYKIIMOHHAS [1E€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHOYKIMY MarHUTHOTO MOJIS.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBlieHUE ANEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yueHne MarHuTHOTO MOJIs1 KaTYLIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KoJ1e0anus

KonebGarenbnas cucrtema. CBOOOIHBIE MeXaHHUYECKHWE KoisieOaHus. [apMoHHMUYecKue
koneOanus. Ilepmon, dactora, amrumrtyga W ¢asa konebanuil. IIpyKUHHBIH MasTHHK.
MareMaTHyecknii MasTHHK. YpaBHCHHE TapMOHHMYECKUX KoJjieOanui. [IpeBpaiienue sHEpruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

Konebartenbupiii  kKOoHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KOoeOaTeIbHOM KOHType. AHAJOTHS MEXAYy MEXaHWYSCKUMH W 3JIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOATEIIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BhIHYX/IeHHbIE MEXaHUYECKUE KOieOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennbIii Tok. CUHYCOMJANbHBIA MMEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIEE 3HAUEHNUE CUJTBI TOKA U HAMIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenavya W MOTPeOICHUE DIEKTPHUUECKON SHEPTHUU.
DKOJIOTHYECKHUE PHUCKH TP TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIIEKTPOIHEPIUH B TIOBCEAHEBHOM KU3HU.

TexHudyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHA 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosiedaTeNnbHOM CUCTEMBI (IPYKHUHHBIN UM MaTeMaTHYeCKUN
MasiTHUK).

Habmronenue 3aryxaromux KoaebaHuu.

WccnenoBanue CBOMCTB BEIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpsOKEHUST OT  BPEMEHM) s
AIIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc nmpu mocnegoBaTeNbHOM COEIUHEHUU PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U
KOHJICHCATOpA.

Mogenb TMHUU 3AEKTPOIEepeaauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH NICPUOJa MAJIbIX KOHGGaHI/II\/’I T'py3a Ha HUTU OT JJIMHBI HUTHU U
Macchl rpys3a.

HccnenoBanue IMEpeMEHHOT0 TOKAa B IIEMU U3  IOCICIOBAaTCIbHO COCAMHEHHBIX
KOHJICHCATOPa, KaTYIIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 80JIHbL

Mexanuueckue BOJIHBI, yciioBus pacupoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
u januHa BoyHbL. [lomepeunble W mponosbHble BOJHBL WHTepdepeHius u nudpakuus
MEXaHUYECKUX BOJIH.

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

DNEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B asnextpomaruutHo# BojHe. CBOIMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, MpeJOMIICHUe, TMosipu3anus, audpaknus, wuHtepdeperius. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana 37meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4YecKrue YCTpPOWCTBA U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, Pajap, PaiuoOnNpUEéMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

HabGmronenue oTpaskeHust U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHuny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOM pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIATYIOH W YacTOTOU
Kosie0aHuM.

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

Tema 3. Onmuka

I'eomerpuyeckas ontuka. [IpsamMornHENHOE paclIpOCTpaHEHHE CBETA B OJJHOPOJIHOM Cpee.
JIyd cBeta. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkOHBI MpENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJMHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus ceeta. CroxxkHbIi cocTaB 6enoro cera. L{ser.

Cobwupatonue W paccewBaroniye JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKasl Cuia TOHKOW JUH3EL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEHBAOIINX
nuH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBas ontuka. Wurtepdepeniuss cBera. KorepeHTHble UCTOYHUKH. Y CIIOBUS
HaOJIOZICHUSI MAKCUMYMOB M1 MUHUMYMOB B HHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX
KOI€PEHTHBIX UCTOYHUKOB.

Hudpakmus  cera. [udpakmuonnas pemérka. VYciaoBue HAOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHUYeCcKHue yCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (oToarmapar,
MPOEKIMOHHBIA ammapar, MHUKPOCKOI, TeJIeCKOIN, BOJIOKOHHAs OMNTUKA, AU(PAKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[TpsitMmonMHEHOE pacHpoCTpaHEHUE, OTpPaKEHHWE U TpeloMieHHe cBeta. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIA, TEIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[TomrydeHue CeKTpa ¢ TOMOIIBIO PU3MEI.

[Toryuenue crniekTpa ¢ MOMOIIBIO TU(DPAKIUOHHON PEIIETKH.

HaOGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne mokazaresst mpeioMIICHHUs CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHMH3AX.

HabGmronenue qucnepcuu certa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHuIpl NPUMEHUMOCTH Kiaccuueckoil mexanuku. [locTymarel cnenuansHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPHAHTHOCTh MOMYJSI CKOPOCTH CBE€Ta B BaKyyMme, MPUHIUII
OTHOCHUTEJILHOCTH DUHINTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpAIllEHUE JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPT U TTOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KEAHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPrun GOTOHA C €r0 YaCTOTOW. DHEPrUusl U UMIYIIbC
¢doroHa.

OtkpeiTue u wucciaenaoanue Qororpdexra. Omnbitet A. T. CromeroBa. 3aKOHBI
doroaddexra. YpaBHenue DitHmTeitHa a1 porosdpdexra. «KpacHas rpanuna» gorospdexra.

JaBnenune cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBHUE CBETA.

TexHuueckue yCTpOICTBA M NpPAaKTHUECKOE NpUMEHEHHE: (POoTo3aeMeHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOAHO.

Jlemoncmpayuu

D010 deKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTUHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO poTodPdekTa.

Cseroguog.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna mo paccesHuto o -uactuil. Ilmanerapnas
Mozenb atoMa. [Tocrynarsr bopa. U3nydenue u nornomienue GpoToHOB MpH mepexoje aToMa ¢
OJIHOTO YpOBHS DJHEpPrum Ha JApyro. Buasl cnekTpoB. CHeKTp YpOBHEH S3HEpPrHHM aroma
BOZOPOJA.

Bomnnosble cBolicTBa yactuul. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.

CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuyeHHE.



TexHudyeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAIbHBIA aHaJIN3
(ciekTpocKo1), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mopenb onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue inHedvaTbIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HabGnronenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI,  JTOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOCHHA  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeeneHuio cocTaBa paaioakTUBHOTO H3ITyYSHHUS.
CgoiicTBa anb(a-, 6era-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTHEe TpoTOHa W HeWrpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniag. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKoH
paZMoaKTUBHOIO pacnaja.

DHeprusi CBSI3HM HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macch spa.

SAnepHele peakuuu. [leneHne u cuHTE3 A1€p.

Anepueiii  peakrop. TepmosiaepHblii cuHTe3. IIpoGieMbl M NEpCHEKTHUBHI  SACPHOU
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

OyHaMeHTaIbHBIE B3auMOoAecTBUS. EqMHCTBO (hn3ndyeckoil KapTHHBI MHpa.

TexHuueckue ycTpoiCTBa U NPAKTHYECKOE NPUMEHEHME: T03UMETpP, KaMmepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HUPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMUHU. [IpuknagHOoe ©  MHUPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 38é€31H0r0 Heba. Co3Be3ausi, spKkue 3BE3/bI, MIIAHETHI, X BUAUMOE ABH)KECHUE.

CoitHeUHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbBI
IJIaBHOW TMOCJIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» [Jisi 3BE3]] TJIABHOM
MoCJIeIOBaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3a. CoOBpeMEHHBIE TMIPEACTABICHHUS O
MPOUCXO0KACHUH U 3BOToIUU CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nBukenne Connua B ['anaktuke. Tumbl
ranakTuk. Pagnoranaktuku u kBazapbl. UEpHbBIE ABIPHI B siIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus



Habmionenust HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMITBIOTEPHBIX MPUIOKESHUN
JUIsL OIIPEJCNICHUS MOJIOKEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6nronenus B teneckon JIynsl, raner, Maednoro [lyru.

O6o0maroee NOBTOpPEeHNE

Ponp ¢u3mku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pPOjdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOM HAayyHOW KapTHHE MHpA, pOJb (HU3MUECKOM Teopud B (POPMUPOBAHUH
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX IIPEICTABICHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢ Y4ETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHUEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOINIOJIEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HX
IPOEKIMY HAa OCU KOOPJAMHAT, CIOKEHHE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTapHBIX (DYHKIMH,
IPU3HAKU 110]100US TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU IUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM Hpupoje, KojeOaTelbHbIE IBM)KEHUS B
JKUBOM NpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM IpHUpOJE, NCHCTBUE pajualii Ha >KUBBIC
OpIaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKas CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (pOoTOChEMKA 3eMHOI
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TMHUM 3JIEKTPOIIEpeay, T€HEpaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJIBUTaTElb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenue ydeOHoro mpeamera «®dusmka» Ha ypoOBHE CpeaHEro oO0IIero oOpa3oBaHU
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMMPEAMCTHBIX 06pa3OBaT€J'II>HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIDbTATDBI

JIndHOCTHBIE PE3yabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3uka» AOHKHBI OTpaXkaThb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS CPOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  0O0IIecTBa,
pacHIMpeHHe >KU3HEHHOTO OMNbITa U OMNbITa AESITEIBHOCTH B MPOLECCE peaiu3alid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCHI/ITaTeHBHOﬁ JCATCIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3UIIMK  OOYYalOIIeTOCs KaK aKTHUBHOTO |
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;



NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKUX T'YMAHUCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpECaX TIpakJaHCKOTO OOIIECTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME B3aUMOJECUCTBOBAaTh C COLMAJBbHBIMM HHCTUTYTaMM B COOTBETCTBUU C HX
(GYHKLIMSAMU U Ha3HAUEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUICKOM IPaXTaHCKOW UACHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TIOCYIJAPCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSAM POCCHUCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYALMI0 M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEGHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOHYHUBOTO OyyIIero;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

JCTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl ACTETUKY HAYYHOI'O TBOPYECTBA, IIPUCYILErO
duznyecKkoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IUYHbIM cdepaM NpodecCHOHANBHON JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHME COBEpIlaTh OCO3HAHHBIA BbIOOp Oyaylei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO M caMO00pa3oBaHUIO B 00nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHME TJ00AIFHOTO XapakTepa
9KOJIOTUYECKUX MPpOo0dIIeM;

IUJIAHUPOBAHUE W OCYIIECTBICHUE JIEHCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
L[eJIed yCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHHe OmbITa JAEATEIbHOCTH SKOJIOIMYECKON HANpaBI€HHOCTH Ha OCHOBE
UMeoIuXcs 3HaHUi 1Mo (usuke;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHME IIEHHOCTH HAyYHOW JEATeJbHOCTH, TOTOBHOCTh B MPOLIECCe U3YUYEHUS (PU3MKU
OCYIIECTBIISATh IPOEKTHYIO U HUCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METAIIPEMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA
Bba3zoevie nozuueckue oeiicmeus:
CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aKTyalU3UpPOBATh MpOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONpEeNENATh eI ACSITeIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX TIOCTHUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3NUECKUX SIBIICHUSX;
pa3pabaThIBaTh TUIAH PEHICHUS IPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTepHATbHBIX
1 HEMaTepHATbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LENSM,
OIICHUBATh PUCKH MOCIIECICTBHUI TSI TEIBHOCTH;
KOOPJIMHHUPOBATh M BBIMOIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOTO, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;



pa3BUBATh KPEATHMBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX POOIIEM.

bazoevie uccnedosamenvckue oeiicmeus:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIOUEBHIMU TOHSATHSIMH M METOJaMH (U3NYECKOM
HaYyKH;

BJIAJICTh HAaBBIKAMU y4EOHO-HMCCIIEIOBATEIBCKON U MPOEKTHOM NEATENLHOCTH B 00JacTh
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELIeHHs 3aa4
($u3uIecKOro conepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BJIQJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETALUHU,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX Y4YEOHBIX CHUTyalMsX, B TOM 4YHCIE NpHU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHbIE CBSI3M M aKTyaJM3UpOBaTh 3aady, BbIABUIAThH
rUnore3y e€ pelieHusl, HaxOOuUTh AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELIECHMUS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJE€ pEUIeHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIE 33Ja4yd B 00Pa30BATEIbHON NEATEIHHOCTH, B
TOM YUCJIE IIPU U3YUEHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE HJIEH, IpEJlaraTb OPUTHHAJIbHBIE TOAXO0/AbI U PELICHHUS;

CTaBUTh MPOOIEMBI U 33]1a4H, TONYCKAIOIINE albTepHATUBHBIC PELICHUS.

Paboma c ungpopmavueii:

BJIQ/IETh HABBIKAMU TOJTy4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJIEP>KaHUSI U3 HCTOUHUKOB
pPa3HbIX THIIOB, CaMOCTOSATEIbHO OCYILECTBJISATh IOMCK, aHalIM3, CHUCTEMATHU3alMI0 U
UHTEPIPETANIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (HOPM MpeICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U OpPraHM3alMOHHBIX 3a/ad C COOJIIOICHUEM
TpeOOBaHUIN IPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TMTHEHBI, pecypcocOepexeHusi, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJAEPKaHUS B pasMYHbIX (opMmaTax ¢ y4EToM
Ha3HayeHus: WH(POpMalUMKW M LEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO (GopMy
MIPEICTABJICHUS U BU3YAIU3aLIUH.

KoMMyHuKaTHBHBIC YHHBeEpPCcaIbHbIe Y4eOHbIC 1eHCTBUSA

OCYIIECTBIISATH OOIIEHNE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(OIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTBHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pPEHHs C MCIOJb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

[IPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSI MO €€ JTOCTHIKEHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENSATh POJH C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OILICHMBATh KayeCTBO CBOETO BKJIaJa U Ka)J0ro YYaCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJlaraTh HOBBIE IPOEKTHI, OLIEHUBATh WJIEH C IMO3ULUU HOBH3HBI, OPUTMHAJIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;



OCYHWICCTBJIATL TIMO3UTUBHOC CTPATCTUYCCKOC IOBCACHUC B PA3JIMYHBIX CUTyallUAdX,
IMPOSABJIATE TBOPUYECTBO U B006pa}KCHI/Ie, OBITh WHUIUAaTUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopzanuzayusa:

CaMOCTOSITENIbHO OCYILIECTBISITh MO3HABATENIBHYIO JEATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMEBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H,

CaMOCTOSITEJIBHO COCTABJIAITh IUIAH PELICHUs] PAacUETHBIX M KauyeCTBEHHBIX 3aJad, IJIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

JIlaBaTh OLEHKY HOBBIM CUTYalIHSsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pElLICHHUE;

OLICHUBATH MPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUUA B 00NACTH (PU3UKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

CamoKkoHmponb, IMOUUOHAILHBLIL UHMENIEKNL:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIbHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBHUU
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BATh IPUEMBI PEIICKCHH JIJIS OLIEHKH CUTYaIliH, BEIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEILICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.

B nporecce nocTrkeHMs IMYHOCTHBIX PE3YJIHBTATOB OCBOCHUSI MPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeHEero oOIIero o0pa3oBaHUs y OOYUYAOIIUXCS COBEPIIEHCTBYETCS SMOIIMOHAIBHBIN
WHTEJUICKT, MPEe/IoIaraimuii copMUpoBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOU AYMOIMOHAIBLHOU Cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBATHCA K HAMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEeMJICHHE K JOCTI)KCHHMIO ILIETH M YCIeXy,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIIOYAIOMICH CIMOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE NPYTHUX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHUIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTHh BBICTPAWBAaTh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

HPEAMETHBIE PE3YJIbTATHI
K xonmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:
JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUN COBPEMEHHOM
HAay4YHOM KapTUHBI MHMPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NPAKTUYECKOH
JIeATEIbHOCTH JIFOCH;



YYUTHIBATh TPAHULBI NPUMEHEHUS HU3YYCHHBIX (PHU3MUECKUX MOJEJCH: MaTepualibHas
TOYKa, MHEpLHalbHas cucTeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENU
CTPOCHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIN ICKTPUYECKUH 3apsi] IPU pELICHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKHUE SBICHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIECKYJIIPHO-KMHETUYECKOM TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE TMPSMOJIMHEHHOE MABIKEHHE, CBOOOJHOE WaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpUus, B3auMojelcTBue Tes, auddysus, OpoyHOBCKoe
JBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 00BhEMa Ten MpH HarpeBaHUU
(oxJaKJeHUHN), TEIJIOBOE paBHOBECHUE, UCIAPEHNE, KOHACHCAIMS, TUIaBJIeHNEe, KPUCTAJUIN3aLu,
KHUIICHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE HABJICHUS a3a IIPU €r0 HAarpeBaHUHU B 3aKPBITOM
COCyZ€, CBA3b MEKIYy IapamMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBIBATh MEXAHUYECKOE JIBUIKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
IIyTh, IIEPEMEILECHHUE, CKOPOCTh, YCKOPEHME, Macca Telld, CUJIA, UMITYJIbC TeJld, KMHETUYeCKas
SHeprus, NOTEHLMaJbHAas SHEprusi, MexaHudeckas paboTa, MeXaHHYecKas MOIIHOCTb; MHpHU
ONHCAaHWM TPABWIBHO TPAKTOBATh (PUIUYECKUN CMBICH HCIOIB3YEMBIX BEIHYUH, WX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢usnueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas SHEprus
XAOTUYECKOTO0 JIBUJKEHHUS MOJEKYJ, CPEJHEKBAaApaTH4YHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSS PHEprus, padora rasza, KOd(pQGHUIMEHT MOJE3HOrO IEHCTBUS TEIUIOBOTO
JIBUTATEIISA; IPU ONKUCAHUM MTPABUIIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCIOIb3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C JPYTHMMH BEJIUYHHAM;

ONMUCBHIBATh M3YYEHHBIC JJIEKTPUUYECKHE CBOWCTBA BEIECTBA U DJIEKTPUUYECKUE SIBICHMS
(mporecchl), UCTONIb3ys (PU3NYECKUE BEIMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HaIpsOKEHHOCTh  IOJIS, IIOTEHLHAJ, pPa3HOCTh IOTEHIHUAIOB; IIPU ONHMCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O3HAu€HHs W EAMHUIIBI;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C APYTUMU BETUYUHAMU;

aHaTU3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
NPUHLMIIBL 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coxXpaHeHUs
MEXAHUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
PaBHOIIPaBHsI HHEPLUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJIIPHO-KHHETHYECKYIO TEOPUIO CTPOCHMS
BEILECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHUYECKOM DHEPrMU TEILUIOBOTO JBUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemmepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOrO 3apsiya, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BHIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH) NPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIINMH, TPUOOPOB U TEXHUUYECKHX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOr0 MCIIOJIb30BAHMS B TOBCEAHEBHON KU3HU;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DU3MUYECKUX SBICHUH U TPOLIECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX W KOCBEHHBIX H3MEpeHui, TMpu 3TOM  (POpMYIHPOBATh
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpATh ONTUMANbHBIN CIOCO0 H3MEPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBaTh 3aBUCUMOCTH MEXIYy (U3NUECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSAMBIX HW3MEPEHUH, MpH O5TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHpPOBAaTh pE3yJbTaThl



MOJyYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpadUKOB, J1ENaTh BHIBOIBI
10 pe3yNbTaTaM UCCIIEIOBaHUS;

coOmoiaTh MpaBmia 0€30MacHOro Tpyda NpPU TMPOBEICHHHM HCCIEAOBAHUM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeN0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOICTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3YS
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4l BBIOMPATh (PU3HUECKYIO
MOJIeJIb, BBIACHATh (U3NYECKHE BEIUYMHBI M (QOPMyNbl, HEOOXOAMMbIE Uil €€ pEeLIeHHUs,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHS (DU3MYECKON BEIMUHHEI,

pelaTh KayecTBEHHbIE 3a/1ayM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEUMBYIO LIEMIOUKY
paccyXKIeHUH C ONIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS,

UCMO/Ib30BaTh IPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOIYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;

IPUBOAUTH NMPUMEPBl BKJIAaJa POCCUHCKUX M 3apyOekKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (HU3UKE B IOBCEJHEBHOW JKU3HU IS
oOecnieueHus 6€30IacCHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHMsI 3]I0pOBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT0 ITOBE/ICHUS B OKpYXKarolleil cpene;

paboTath B TpyIIe C BHITOIHEHUEM PAa3IUYHBIX COIUATBHBIX POJIEH, MITAHUPOBATH paboTy
IPYyNIbl, palMOHAIBHO paclpeieisiTh OO0S3aHHOCTM U IIJJAHUPOBaTh JAEATENbHOCTh B
HECTAaHJAPTHBIX CUTYalHsiX, aJeKBAaTHO OIEHHUBATH BKJAJ KaXXIOTO W3 yYAaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX poiib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOMH
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU M TEXHOJOIMH, B IMPAKTUYECKOH
JEeSTENIbHOCTH JIFOJIEH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKOW KapTHUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJeNei: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SAepHas MoOJEldb aToMa,
HYKJIOHHAs1 MOZIETIb aTOMHOTO sI/Ipa MIPU peLIeHUN (GU3NUECKUX 3a/1a4;

pacno3HaBaTh (U3MYECKHE sBJIEHUS (TPOLECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JCWCTBUS TOKA, B3aMMOJACHCTBHE MArHUTOB, JJIEKTPOMAarHUTHAS
UHAYKIMS, JAEHCTBHE MarHUTHOTO MOJS Ha IPOBOJHUK C TOKOM M JBHXKYIIMHCSA 3apsi,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpOCTpaHEHUE CBETA, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PporoaddexT), cBeToBOE NaBieHre, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaJIHOAKTUBHOCTb;

OIMCHIBATh HM3YYECHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYMHBI: OJEKTPUUECKUH 3apsj, cujila TOKa, DJIEKTpHUYEcKOoe
HaInpsHKEHUE, 3JIEKTPUUECKOE COPOTUBIICHNE, Pa3HOCTh NOTEHIIMAIOB, 3JIEKTPOABHKYIIIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTh
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MepHoJ M 4YacToTa KojeOaHWi B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosieOaHuH, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJAa JIMH3BI, MPU OMHCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W CIUHHIIGI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUUHAMU;



ONHKCBHIBATh M3YYECHHBIC KBAHTOBBIC SIBJICHUS W TPOLIECCHI, HUCHONB3YS (PU3HMUECKUE
BEJIMYMHBI: CKOPOCTH JIEKTPOMATHWUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETAa, JHEPrUs U
UMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPTus CBSI3M AaTOMHBIX sIEp, HPU OMUCAHUHU
IPaBUIbHO TPAaKTOBaTh (PU3MYECKUH CMBICI MCIIOJIB3YEMbIX BEJIMYMH, UX O0O3HA4YeHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DM3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISIT 3HAYCHNE (PU3UUECKON BEITUYMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUECKHE 3aKOHBI U
OpUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO W IApaJUICIBHOTO  COCIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKLMUH, 3aKOH
IPSIMOJIMHEMHOIO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa U1t (oTodddeKrTa, 3aKOH COXPAHEHHS] SHEPTHH, 3aKOH
COXPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOTO 3apsia, 3aKOH COXPaHEHUS
MacCOBOIO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH paJgMOAaKTUBHOIO pacmajaa, IpU 3TOM pas3jIMyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIPa)KEHUE W YCIOBHs (TpaHULIBL,
00acTH) IPUMEHUMOCTH;

OIPEACIIATh HAIIPaBJICHUE BEKTOPA MHIYKLIUU MAarHUTHOTO IIOJS IIPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYyJIHpOBaTh
npobnemy/3agadyy ¥ TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaTh yYCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BHIBOBI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (QHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, [AenaTh BBIBOABI 10 pe3yibTaTaM
WCCIIEI0BAHMS;

coOmoiaTh MpaBuia 0€30MacHOro TpyAa NpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOro SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SBHO 33JaHHOM (DU3MUYECKOH MOJIENbl0, HCIONb3Ys
(du3nueckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBHS 337a4H BIOUPATh (PU3MUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpMYJbl, HEOOXOIUMMBbIE IJsl €€ peleHus,
HPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAaUeHUs (PU3MUECKON BETUYMHBI;

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaUWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
paccykIeHU ¢ OOpOi Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIOJIb30BaTh NPU pPELIEHHMH Y4eOHBIX 3a7ad COBPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpETAlMM U IPeJCTaBICHHUs y4yeOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMALUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOUCTB, pa3aniaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETHYECKHWE 3HAHMS 10 (U3MKE B TOBCEAHEBHOW IKU3HU s
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIEHUH C TPHUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3/10pPOBbs U COOIIIOIEHNS HOPM HKOJIOTHYECKOTO TOBEACHUS B OKpY KalollIeil cpee;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, MIIaHUPOBaTh paboTy
TPYNIbl, palMOHAJIbHO pacHpeneNsiTh OOS3aHHOCTH U IJIAHUPOBATh JEATENbHOCTh B



HCCTAHAAPTHBIX CUTYyalUAX, aACKBATHO OLICHUBATH BKJIAJ KaXXAOTO M3 YYACTHUKOB I'PDYHIIBI B
pEIICHHE paccMaTpUBACMOi MPOOIIEMBI.



Ne i/

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmbl

Bcero

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuyecTBO 4acoB 3.]16KTPOHHLI€

(undposbie)
Buabl nesitesibHOCTH o0pa3oBaTe/ibHbIE

pecypchl

Kontpoabubie IIpakTnueckue
padoThI padoThI

Pazgea 1. PDU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA

11

dusuka u
METOIbI

HAaY4YHOT'O
MMO3HAHUSA

e HaGmronate u
OIIMCHIBATh
(busznUecKue SBICHNUS;
® [ICPEBOJIUTH 3HAYCHHS
BEJIMYMH U3 OJHUX
S/IMHHUII B JIPYTHUEC;
® CICTEMaTU3UPOBAThH
UHpOPMALIUIO U
MIPEJICTABIISITH €¢ B
BHJIE TaOJIMIIEL;
® BLICKA3bIBATh TUNIOTE3bl  Bu6mmoteka IJOK
JUTSE OOBSICHEHHUS https://m.edsoo.ru/7f41bf72
HaOJIFOJaeMBIX

SIBIICHHI,

e [Ipe/iaraTb MOAEIN
SIBIICHUM

® O0BSCHATDH Pa3IUYHBIC
byHIaMeHTaIbHbBIE
B3aMMO/ICHCTBHS,

® CPaBHUBATh
WHTEHCUBHOCTbH U
panuyc AeHCTBUS



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

B3aUMOJIECTBUM.

Hroro no pazgeny 1

JesITeILHOCTD YYUTEJIsl ¢ Y46TOM y4eOHO# MPOrpaMMbl BOCIIUTAHUS
® YCTAaHOBJICHUE JOBEPHUTEIBbHBIX OTHOIICHUH MEX]Iy YUUTEIEM U €T0 YYeHUKaMH, CTIOCOOCTBYIOITUX MTO3UTUBHOMY BOCIIPHUSTHIO
yUYanMucs TpedoBaHUN U POCHO YUUTEINS, TPUBJICUYCHUIO X BHUMAaHUS K 00CYKaeMOl Ha ypoKe HHPOPMAINH, aKTUBH3AINH UX
MMO3HABATEIILHOM JeSITEIHbHOCTH,
e T00YX/ICHHE KOJLHUKOB COOIIOIaTh HA YPOKE OOIICTIPUHATHIE HOPMBI TIOBEICHHMSI, MPABHJIa OOIIEHUSI CO CTAPIIUMHU (YIUTEIISIMH) U
CBEpPCTHUKAMHU (IIKOJbHUKAMHU ), PUHIIUIIBI y4eOHOW TUCIUILIMHBI M CAMOOPTaHU3aIuN
Paznen 2. MEXAHUKA
e OnuchIBaTh XapakTep
JIBVOKCHUS B
3aBUCHUMOCTH OT
BbIOpAaHHOTO Teja
OTCUeTa;
® [IPUMEHSTH MOJICIIb
MAaTEepUATBHON TOYKHU K

peaTbHBIM

ABIKYIIIMCA Bu6mmoreka [IOK
21 KiHeMaTiKa 9 1 00BeKTaM https:/m.edsoo.ru/7f41bf72
® [IPE/ICTABIIATh http://elkin52.narod.ru/

MeXaHHUECKOE https://resh.edu.ru/
JBUKECHUE
YpaBHCHUSIMU
3aBUCHUMOCTH

KOOpJUHAT OT BPEMEHU
® CCTEMAaTU3UPOBATh

3HaHUS 0 PU3UUECKOIt

BEJIMYMHE Ha IIPUMEpPE

MepeMeIICHHUS,



https://m.edsoo.ru/7f41bf72
http://elkin52.narod.ru/
https://resh.edu.ru/

CKOPOCTH, YCKOPEHUS

®CpaBHUBATH MyTh U
nepeMenieHue Tela

® BLIYHUCIIATH CPETHION U
MTHOBEHHYIO CKOPOCTH
HEPaBHOMEPHOTO
JIBIKEHHUSI, UCTIOb3YS
AHAJIMTUYECKUU U
rpaduyecKuil MEeTOIbI

® CTPOUTH U
aHAIM3UPOBATh
rpaduKu 3aBUCUIMOCTH
KOOpJMHATHI TeNa U
MPOEKIIMU CKOPOCTH OT
BPEMEHHU NPHU
PaBHOMEPHOM U
PaBHOYCKOPEHHOM
JIBI>KEHUU

® Ha0JII01aTh, U3MEPSIThH
1 000011aTh B
nporecce
AKCIEPUMEHTAIBHOMN
JIeATEeTLHOCTH;

® [IPEJICTABIISATh
pe3yJabTaThl U3MEPEHUI
B BHUJE TA0IHUI]

® YKa3bIBaTh I'PAHULIbI
MIPUMEHUMOCTHU
(UBUYECKUX 3aKOHOB;




® [IPUMCHATH 3HAHUSA K
PCIICHUTIO 3a1a4

e HaGmonaTs siBneHune
WHEPLINU, JEHCTBUSA
CHII

® KJIaCCU(HUIIMPOBATH
CHCTEMBI OTCYETA 110
UX TPU3HAKAM;

¢ popmynupoBaTh
MIPUHITAI HHEPIINH,
MIPUHITATT
OTHOCHUTEIIEHOCTH
Ianunesi, 3aKOHBI

Hrrotona
® OOBSICHSTH bu6mmoreka [IOK
2.2 Jlunamuka 10 1 JIEMOHCTPAIIMOHHBIC https://m.edsoo.ru/7f41bf72
SKCTIEPUMEHTHI, https://resh.edu.ru/
MOITBEPIKAAIOIINE

3aKOH MHEPLUH,
3aKoHbI HproTOHA,
JIEUCTBHE
rpaBUTAIMOHHBIX CHJI,
CHUJIbI TPEHUS, CHUJIBI
YOPYTrOCTH

® YCTaHABJIMBATh CBA3b
MEXy BeJIMYMHAMU

® CpaBHUBATH
MOJy4YECHHBIE TaHHBIE

BCJIIMYNH



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

® 1CCIIeIOBATh
3aBUCHMOCTB MEXKTY
BEJIMYMHAMH,
3aBUCHMOCTH CHJI OT
pa3IUYHBIX
napamMeTpoB

® 3MEPATh
K03 HUIIUEHT TpeHus,
yIIPYroCTH

® Ha0JII01aTh, U3MEPATH
1 00001maTe B
mporecce
IKCIEPUMEHTATIBHOM
JeSITeIbHOCTH

® OIICHUBATh
MOTPEITHOCTh
KOCBEHHBIX U3MEPEHUI
CHUIBI,

® IPUMEHSTH 3HAHUS K
pELICHUIO 3a/1a4

2.3

3aKOHEBI
COXPaHCHHUS B
MEXaHUKE

e CucTeMaTu3upoBaTh
3HAHUA O PU3UIECKHIX
BEJIMYMHAX: UMITYJIbC
CHUJIBI U UMITYJIBC TEJIa,
MexaHu4ecKas padbora,
MOIIIHOCTb, YHEPTHUS

® IPUMEHSTh MOJIEIb
3aMKHYTOU CUCTEMBI K
peanbHBIM CUCTEMAM

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/



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

Hroro 1o pasneny 26
JlesiTeIbHOCTD YUUTEJIsI ¢ Y4€TOM y4eOHOI mMPorpaMMbl BOCTIHTAHUS

¢ popmynupoBaTh
3aKOHBI COXPAHEHUS
HMITYJIbCAa U SHCPIrun

® OLICHUBATh YCIIEXU
Poccun B ocBOEHNM
KOCMOCa U CO3JaHUH
PaKETHOM TEXHUKHU

® BBIYHCJIATD I10 Fpa(bI/IKy

paboTy CHIIBI

® CCTEMaTH3UPOBATh
3HaHUS O PU3UIECKUX
BEJTMYMHAX

® CCTEMaTH3UPOBATh
3HaHUS O PUIUICCKUX
BEJTMYMHAX

® IPUMEHSITh
MOJTy4YE€HHBIC 3HAHUS K
pEIIeHHIO0 3a/1a4

e Ha0II0AATh U
000011aTh B MpoIiecce
AKCIEPUMEHTAIIBLHON
JIESITSIIBHOCTH

e [IpuBJEKaTh BHUMaHHE OOy4aroUmxcsd K OOCyXJaeMOW Ha ypoke HH(OpMalMM, aKkTUBU3AaLUU I103HABATEIBHOW JAEATEIbHOCTH

oOyJaromuxcs;

® TMpUMEHATh HAa YPOKE MHTEpPaKTUBHbIE (OopMbI paboThl ¢ OOyyYaIOUUMUC:

MMO3HABATCIIbHYO MOTHBAILIUIO o6yqa101u1/1xc;1;

HHTCIUICKTYAJIBHBIC HWIPBI,

CTUMYJIMPYIOLIUE

® YCTAaHABJIMBATb MHOBCPHUTCIBHBIC OTHOIICHHA MCKIAY YUYHUTCIEM H O6y‘IaIOHII/IMI/IC$I, CHOCO6CTBYIOHH/IX MMO3UTHUBHOMY BOCIIPUATHIO




3.1

y4JamuMucs TpeOOBaHUN U IPOCKO yUUTENS;

HCIIOJIL30BATh BOCHUTATCIILHBIC BO3MOKHOCTU COACPIKAHUSA y‘IeGHOI‘O npeamMeTa 4epe3 HOI[GOp COOTBCTCTBYIOIIUX TCKCTOB IJIA
YTCHUSA, 3a71a4 Ui PCIICHUA, HpO6JICMHLIX CI/ITyaLII/Iﬁ JJIA O6CY)KI[€HI/I$I B KJIACCC; PCAJIM30BbIBATh BOCIIUTATCIBHBIC BO3MOXHOCTHU B
pa3iniYHbIX BHAAX ACATCIBHOCTU 06y11a10m1/1xc;1 Ha OCHOBC BOCIPUATHA 3SJICMCHTOB HeﬁCTBHTCHBHOCTHI Ha6JHOI[eHI/Ie 3a

JEMOHCTPAIMSAMHU YUUTENSI, TPOCMOTP y4EOHBIX (PHIBMOB;

OpPraHM30BBIBATH B paMKaX ypoKa MOOIIPEeHre y4eOHOW/COIMaIbHOM YCTICUTHOCTH;

OIIpPaThCs Ha JKU3HCHHBIA OIIBIT 06yqa101u14xc;{ C Y4€TOM BOCIIHUTATCIIbHBIX 0a30BBIX HallMOHAJIbHBIX HCHHOCTeﬁ;

dbopMupoBaTh y 00YHaIOMIMXCS KYJIbTYpPY 3J0POBOT0 U 6€30MacHOr0 00pasa KU3HU;

CO31aBaThb ZIOBGpHTCJIBHI:Iﬁ IICUXOJIOTHYSCKHI KIMMAaT B KJIacce BO BpEMs YpOKa.

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA

OcHOBEI
MOJIEKYJISIPHO-
KHUHETUYECKOM
TEOpHUH

e AHanu3upoBaTh
3aBICHMOCTH CBOMCTB
BEIISCTBA OT €ro
CTPOCHHUSI

® OIIpEACNIATh MaKpo- U
MHUKPOCKOITMYECKHE
napameTphbl,
HEOOXOIUMBIE IS
OIHMCaHMS HUJICATHLHOIO
rasza

® OTpeEeNATh
OTHOCHUTEJIbHYIO
aTOMHYIO Maccy Mo
Tabaune Menzgeaeesa

® PacCUUTHIBATh
MOJISIPHYIO Maccy U
MacCy MOJICKYJIbI HIIHA
aToMa

® [IPUMCHATH

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/



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

MMOJIYYCHHBIC 3HAHUS
IIpu pCUICHUHA 3aJ1a4

3.2

3.3

ArperarHble
COCTOSIHUS
BEIIECTRA.
®azoBbie
MEePEXObI

OCHOBBI
TEPMOIUHAMUKH

e HabGmonate siBieHus B
pas3IMYHbIX arperaTHbhIX
COCTOSIHUAX

e HaOmmronare
HKCIIEPUMEHTHI,
CIIy’Kalue
000CHOBaHHEM
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU
(MKT) rasos

® 1ICCIIeI0BATh
AKCIIEPUMEHTAIBHO
3aBucuMocth P(V) mist
M30IPOLIECCOB

® Ha0JI0/1aTh, U3MEPSIThH
u 00001IaTh B
nporecce
AKCIIEPUMEHTAIBHOMN
JESATEIBHOCTH

® [IPUMEHSTh
MOJIy4YE€HHBIE 3HAHUS K
pEILIEHNUIO 3a/1a4

® yuTaTh rpauxu
M30IPOLIECCOB

e CucremMaTu3upoBaTh
3HaHUS 0 PU3UUECKOM
BEJIMYMHE HA [IPUMEpPE

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/



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

BHYTPEHHEHN HEPTUU;

® BHIYHCIIATD
BHYTPEHHIOIO SHEPTUIO
ra3a 1 ee U3BMEHEHUE

® 00BSACHATH U3MEHEHHE
BHYTPEHHEHN SHEPruu
TeJa IpH TeII000MeHe
1 paboTe BHEITHUX CHUII

® pacCUMTHIBATh padoTy,
COBEPUICHHYIO I'a30M,
1o p—\V-nuarpamMmme

® yCTaHABJIMBATh
MEXIPEIMETHBIE CBSI3U
(U3HKY 1 MaTEMATHKH
NIPU pEUICHUN
rpaguuecKux 3aaad;

® pacCUUTHIBaThH padboTy,
COBEPUICHHYIO T'a30M,
1o rpaduky
3aBucuMOCTH p(V)

® IPUMEHSATH
MOJIy4YE€HHBIE 3HAHUS K
pEILIEHNUIO 3a/1a4

e hpopMynupOBaTH
MIEPBBII 3aKOH
TEPMOJIMHAMUKH;

® [IPUMEHSATH NEPBBII
3aKOH T€PMOJANMHAMUKHI
K PELICHMIO 3a]1a4




® DacCUUTHIBATh
U3MEHEHUE BHYTPEHHEU
SHEPTUU Tem, padoTy u
HEPEIAHHOE
KOJIMYECTBO TEIUIOTHI €
HCII0JIb30BaHNEM
IIEPBOTO 3aKOHA
TEPMOJUHAMUKU

eonenuBath KIIJ[ npu
COBEPUICHUH Ia30M
paboThI B IIporeccax
WU3MEHEHHUS COCTOSHUSA
10 3aMKHYTOMY LIUKIIY;

® 00BSACHATH IPUHLIUIT
JIENCTBUS TEIJIOBOTO
JIBUTATEIs

®BECTH JUAJIOT,
BBICJIYIINBATh MHEHUE
OMIIOHEHTA,
y4acTBOBAaTh B
JUCKYCCHH, OTKPBITO
BbIpaXKaTh U OTCTaUBaTh
CBOIO TOYKY 3pEHHUS

Uroro no pazgeny 17
JesATeJIbHOCTD YUHTEJIsl ¢ Y4€TOM y4eOHOH MpPorpaMMbl BOCIIUTAHUS
e 1o0yXaaTh o0yyaromuxcs coOI0AaTh Ha YpoKe OOIICPUHATHIE HOPMBI TOBEJCHMS, MIPaBUiIa OOLIEHHUS CO CTApIIMMU (YYUTEIeM) U
CBEpPCTHUKaMH (00y4aromUMHUcs);
® peaJM30BHIBATh BOCIUTATENbHBIE BOBMOKHOCTH B PA3JIMYHBIX BUJAX JEATEILHOCTH O0YYaOLINXCS CO CIOBECHON (3HAKOBON) OCHOBOI:
BBIBOZIBI M JIOKA3aTeNbCcTBO (popmyn, aHanu3 (Gopmyli, peleHre TEKCTOBBIX KOJMYECTBEHHBIX M KAueCTBEHHBIX 3a/1a4, BBIMOJIHEHUE




3aJaHUii 10 pa3TPaHUYCHHUIO TOHATUH pPEaTM30BbIBATH BOCIMTATENIbHBIE BO3MOXHOCTH B pPAa3IMYHBIX BUAAX JAEATEIBHOCTH
00y4aroMXCcs HA OCHOBE BOCHPHSATHS JIEMEHTOB JCHCTBUTEIBHOCTH: HAOJIOICHHE 33 JICMOHCTPAIIMAMH YUUTENS, TPOCMOTP YIEOHBIX
(bUIBEMOB;

® UHUIMHUPOBATH U MOAJCPKHUBATH MCCIIEIOBATEILCKYIO JEITEIBHOCTh O0YUYAIOMIMXCS B paMKax peaqu3allid UMH HHIUBUAYaTbHBIX U
TPYINIIOBBIX HCCIENIOBATEIbCKUX IMPOEKTOB, YTO JACT OOYYAIOUIMMCS BO3MOXKHOCTh HMPUOOPECTH HAaBBIK ITYOJMYHOTO BBICTYIUICHUS
nepeJ ayIuTopueii, apryMeHTHPOBaHMS U OTCTAaUBAHUS CBOCH TOUKU 3pPEHMUS;

® [PUMEHSNTh HAa YpPOKE HHTEPAKTHBHbIE (POPMBI pabOTHl C OOYYAIOIIMMUCS: BKJIIOUYEHHE B YPOK MIPOBBIX TMPOLEAYpP, KOTOpHIE
CHOCOOCTBYIOT HaJIA)KWBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILICHUH B KJIACCE;

e BBHICKa3bIBaTh CBOM WHTEpEC K YBJICUCHHUSM, MEUTaM, XU3HEHHBIM IUIaHaM, MpoOjieMaM OOydJaromMXCsi B KOHTEKCTE COJEpKaHHS
yueOHOro npeaMera

Paznea 4. JIEKTPOJUHAMUKA

e HaOmronare
B3aHMOJCHUCTBIC
HARJICKTPU30BAHHBIX U
3apsKCHHBIX TET;

® YCTaHABIIMBATh
MEXIPEMETHBIE CBSI3U
(GU3HKY U XUMUH [IPU

HN3YUCHUU CTPOCHUA 6
bubnnoreka [IOK
aToma HaOJIr01aTh 3a
4.1 DIEeKTpOCTaTHKA 9 1 A https://m.edsoo.ru/7f41bf72

N3MCHCHHUAMAU
5 https://resh.edu.ru/
IIOKa3aHUH

QJICKTPOCKOIIA 1

AIEKTPOMETPA;

® AHAJIM3UPOBATH
YCTPOMCTBO U MPUHIUIT
JIEUCTBUS
AIEKTPOMETPA;

® O0BSACHATDH SBJICHUE



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

AIIEKTPU3ALIUN
® O0BSICHATH YCTPOHCTBO
Y NIPUHLAI JEACTBUS

KpPYTUJIbHBIX BECOB;

¢ (hopMyIMpOBATH
IpaHULBI
IIPUMEHUMOCTH 3aKOHA
Kynona

e pelath 3aJa4u Ha
pacueT KyJIOHOBCKHX
CHWJI Pa3JIMYHbIX CUCTEM
3aps0B

® 00BSACHATH XapaKTep
AIIEKTPOCTATUYECKOTO
0JIS1 Pa3HBIX
KOH(UTryparui
3apsz0B;

® CTPOUTH N300paKEHUS
IIOJIEW TOYEUHBIX
3apsA70B

® BLIYHCIISTh
XapaKTepUCTUKU
AIIEKTPUYECKOTO TOJIS

® CUCTEMaTH3UPOBAThH
3HaHUA O PU3NUYECKOU
BEJIMYNHE

® 00BSACHATD
AIIEKTPUYECKUE
SBJICHUS




4.2

[TocTrosaHHBII
JIEKTPUYECKUI
TOK. TOKH B
pa3IMYHBIX
cpenax

13

® [IPUMCHATH
MMOJIYYCHHBIC 3HAHUA K
PCIICHUTIO 3a1a4

® BBIYNCJIATh BEJINYNHBI,
OITMCBhIBArOIINEC
SJICKTPHUYCCKOC I10JIC

e CCcTEeMaTU3UpOBaTh
3HaHUS O PUIUIECKOM
BEJIMYMHE Ha IIpUMeEpe
CHJIBI TOKa,
HaInpsOKEeHus,
conpotusiienus, I/C,
paboOTHI M MOIITHOCTH
TOKa

® O0BSICHATH YCTPOHCTBO
Y TIPUHLUI AEHCTBHSA
rajlbBaHNYeCKUX
AIIEMEHTOB U
aKKyMYJIITOPOB;
peocrata

® 00BIACHATH NEUCTBUS
AIIEKTPUYECKOTO TOKa
Ha IpuMepax OBITOBBIX
U TEXHUYECKUX
YCTPONCTB;

® BHIYHCIISITh BEJIUYUHBL,
XapaKTepU3yIoIIHe
ITOCTOSIHHBIN
JIEKTPUYECKUI TOK

bu6nmoreka [JOK
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/



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

® AaHAJIM3UPOBATH
BOJIbTAMIIEPHYIO
XapaKTEPUCTUKY
MIPOBOJIHUKA

® [IPE/ICTABIIATh
pe3ynbTaThl
HUCCIEeO0BAaHUN B BUE
TaOJINIL

® [IPUBOJIUTH TTPUMEPDI
IEUCTBHUS
AIEKTPUUYECKOTO TOKA

® IPUMCHSTH
MOJTyYEHHBIC 3HAHUS
MIPU PEILICHUN
AKCIIEPUMEHTAIbHBIX
3a7a4
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JeATeJBbHOCTD YYHUTEIS € Y4€TOM y4eOHOH NMPOorpaMMbl BOCIIMTAHUS

NPUBJIEKaTh BHUMaHHUE 00yJaroINXCsl K IEHHOCTHOMY acleKTy U3y4aeMbIX Ha YPOKE SIBJICHUM, TIOHATHIA, TIPUEMOB;

OpraHM30BBIBATh B paMKaX ypoKa MOOIIpeHHe y4eOHOM/ColMaabHON YCIEITHOCTH;

OpPraHU30BBIBATh HHINBHYATbHYIO YIEOHYIO JeSITeTbHOCTD;,

OpraHu30BaTh rPynInoBbie GOPMbI YUeOHOU e TENbHOCTH;

BBICKA3bIBaTh CBOM MHTEpPEC K YBICUEHHUSM, MeUTaM, *XKM3HEHHbIM IUIaHaM, IpobjemMaM o0y4aroluxcs B KOHTEKCTE COJEpXKaHMA
y4eOHOT0 MPeaAMETa;

BOCIIUTHIBAThH Y 00YYAIOIUXCS YYBCTBO YBAXKEHMS K KU3HU JIPYTUX JHOAEH U )KU3HU BOOOIIIE;

pa3BUBaTh Y 00YJAIONINXCS TIO3HABATENFHYI0 aKTUBHOCTh, CAMOCTOSTEIbHOCTD, MHUIIMATHBY, TBOPYECKHE CIIOCOOHOCTH;

dbopMHUPOBATH Y 0O0YJAOIINXCS KYJIBTYPY 3JI0POBOTO M 0€301MaCHOT0 00pa3a KU3HU;

pean30BbIBAaTh HA YPOKAaX MOTHBHUPYIOLIMH MOTEHIMAI IOMOPA, Pa3psiKaTh HANPSDKEHHYI0 0OCTaHOBKY B KJIAaccCe,

peanu30BBIBaTh BOCIIUTATEIbHBIC BO3MOKHOCTH B PA3IMYHBIX BUIAX JIEATEIFHOCTH O0YJaIOIUXCs CO CIIOBECHOM (3HAKOBOI) OCHOBOM:




CIIyLIAHUE U aHAJIU3 BBICTYIUICHUM CBOMX TOBAPUILECH;
e [pUBIEKaTh BHUMaHHWE OOYdYaAIONIMXCS K OOCYXIaeMOH Ha ypoke HWHGOpMalW{, AKTUBU3AIMH I103HABATEIBHON JEATENbHOCTH

oOyyJarouuxcs.
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O 68 6 3)

I[TPOTPAMME
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Konrpoa  IIpakrnu
bHbIE ecKue
padoThI padoThI

Pazpnen 1. JIEKTPOJAUHAMUKA

Buani
IeATeJILHOCTH

o HaOmromate
B3aUMOJICHCTBU
€ MMOCTOSIHHBIX
MAarHuTOB,
OIIBITHI,
JIOKAa3bIBAIOIIH
e
CYIIECTBOBAHH
€ MarHuTHOT'O
OJISE BOKPYT
MIPOBOJIHHUKA C
TOKOM;

® HAOJIFO1ATh
IEUCTBUE
MardHuTHOT'O
IOJIS Ha
MIPOBOJTHUK C
TOKOM

® 1ICCJIEIOBATh
3aBUCHMOCTD
CHIIBI,
JIEHCTBYIOLEH
Ha MPOBOJIHUK,
oT
HaTpaBIIEHUS
TOKa B HEM U
oT
HarpaBJICHUS
BEKTOpa
MarHuTHOMN
WHIYKIAH

© O0BSICHATH
TIPUHITATT
JeHCTBUS
ANEKTPOU3IMEPH
TEIBLHOTO
npubopa u

AIIEKTPOJIBUraT

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/IbHbI
e pecypchl
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e
ITIOCTOSIHHOT'O
TOKa

® BLIYHUCIIITD
Cuiy,
JICUCTBYIOLIYIO
Ha
AIEKTPUYECKUIN
3apsij,
JIBUOKYILIUICS B
MarHMTHOM
oJjie

® 1ICCJIC/IOBATh
3aBUCHMOCTD
6)1(®
WHIYKIIUW OT
CKOpPOCTHU
JIBYOKCHUS
MPOBOJIHUKA,
ero JUIMHBI
MOAYJIs
BEKTOpa
MarHuTHOMN
WHTYKIIUH,

e Ha0II0AATh U
0000111aTh B
rpoiiecce
AKCIIEPUMEHTAIT
bHOU
JIeSITeIIbHOCTH

® IPUMEHSTh
MOJTYYCHHBIC
3HaHUS TpU
perieHnn
buznYecKux
3a71a4

® BLIYHUCIIITE
WHJIYKTUBHOCT
b KaTYIIKH,
SHEPTHIO
MarHuTHOTO
OJId,
MarHUTHBIN
ITOTOK

® [IPUMEHSTh




MOJTy4YEHHBIC
3HaHUS MIPH
peleHUH
(hU3UIECKUX
3ama4

® AHAJTM3UPOBATH
0COOCHHOCTH
MarHUTHOTO
TOJIS B
BEIIECTBE

® [IPUBOJIUTH
IPUMEPBI
UCIIOJIb30BaHUS
beppomarneTn
3Ma B
TEXHUYECKUX

YCTPOMCTBAX

HrToro o
pasnaeiy
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I[eﬂTeJ'leOCTI) yuurteis € y'{éTOM yqeﬁnoifl nporpamMmbl BOCIIUTAHUSA

YCTAHOBJICHHE  JOBEPUTEIBHBIX OTHOLICHUH MEXIy YYUTEIEM H© €ro y4YeHHUKaMu,
CIOCOOCTBYIOIIMX TO3UTHBHOMY BOCHPHUSTHIO yYallUMHCS TpeOOBaHMH M TPOCHO YUMTENs,
MPUBICYCHUI0O WX BHUMaHUS K O0OCyXIaeMoll Ha ypoke WHGOpMAIUK, aKTHBH3AIMA WX
MO3HABATEJIbHOMN JICATEILHOCTH;

no0yX/IeHHE MIKOJIbHUKOB COONIONATh Ha YPOKE OOLICTIPUHATHIE HOPMBI MOBEACHUS, IpaBHia
oOlIEHUs] CO CTapUIUMU (YYUTENSIMH) W CBEPCTHUKaMHU (IIKOJIbHUKAMHM), TIPUHIUIBI yueOHOM
JUCLUIUIMHBI ¥ CAMOOPraHU3aLUH;

MHULMUPOBAHUE U TIOAJIEPKKA HCCIEIOBATEIBCKOM AEATENIbHOCTH IIKOJIBHUKOB B pPaMKax
peayMzallid MMM HWHIWBUAYATbHBIX U TPYNIOBBIX HCCIEAOBATENBCKUX IPOEKTOB, YTO JacCT
IIKOJIFHUKAaM BO3MOKHOCTh TMPHOOPECTH HAaBBIK CaMOCTOSITEIBHOTO PEIIEHUS TEOPETUYEeCKON
npo0JeMbl, HABBIK TEHEPUPOBAHUS U OPOPMIICHHSI COOCTBEHHBIX HJIEH, HaBBIK YBaXXKHTEIBHOTO
OTHOIICHUSI K YYXKUM HJEsIM, OQOPMIICHHBIM B paboTax Ipyrux HCCIe[oBaTelei, HaBBIK
MyOJIMYHOTO BBICTYIUICHHS TIEepell ayIuTOpHEH, apryMEHTUPOBAHUS U OTCTAaUBAHUSI CBOEH TOUKH
3peHus;

peayn30BBIBaTh  BOCIUTATENbHBIE BO3MOXKHOCTH B Pa3lMUYHBIX BUAAX JEATENBHOCTH
00ydaronmxcsd Ha OCHOBE BOCTPHUATHS 3JEMEHTOB JEHCTBHUTEIHLHOCTH: H3y4YEHHE YCTPOWCTBA
npruOOPOB MO MOJIENSAM M YepTekKaMm;

¢hopmMHupoBaTh y OOYYAIOUIMXCSl TPa’KAAHCKOW ITO3UIMH, CHOCOOHOCTH K TpPYAy M JKU3HU B
YCIIOBHUSIX COBPEMEHHOI'0 MHUPA;

MHHULIMUPOBATH W TMOJJICPKUBATH HCCIIEAOBATENBCKYIO AEATENIFHOCTh OOYYaIOLMIMXCS B PaMKax
peaM3aliii UMW WHIWBUAYAIBHBIX W TPYNIOBBIX HCCIEIOBATENbCKUX IPOEKTOB, YTO JacT
00yyaromumMcs BO3MOXHOCTb TPUOOPECTH HABBIK MyOIMYHOTO BBICTYIUICHHS MIEpEes ay TUTOpueii,
apryMEeHTHPOBAHUS M OTCTAaWBAHUS CBOEH TOUKH 3PEHUSI.

Pasnea 2. KOJIEBAHUA U BOJIHbBI

2.1

MexaHn4eck 10 1 ® OOBACHATD Bu6nnoreka LIOK
ue u porecc https://m.edsoo.ru
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3JIEKTPOMarH
WUTHBIE
KoJIeOaHus

KoJieOaHMit
MasiITHHKA,
AIIEKTPUICCKOT
0 3apsiJia, CHJIBI
TOKa,
HATPSDKCHUS;

® HAOJIFO ATk U
aHAJTM3HPOBATh
pa3HbIC BH/IBI
MEXaHUYECKUX
KOJIEOAHMIL;

® aHAJIM3UPOBATH
porecc
KoJieOaHus
MPYKUHHOTO
MasITHHKA C
TOYKH 3PCHHUS
COXpaHECHHS U
IIPEeBPAICHHS
SHEPIUH;

® AHAJTM3UPOBATH
IIPOIIECCHI B
KoJiebaTeIbHO
M KOHTYpe

® CPaBHUBATh
CBOOOJHEIC U
BBIHYK/ICHHbIE
KoJieOaHus 10
ux
XapaKTEPUCTHK
aMm

® [IPUMEHSTh
MOJTyYCHHBIC
3HAHUA JUIA
pelIeHus 3a1aq

® 00BLICHSTD
TPUHITATT
JNEUCTBUS
reHeparopa
MIEPEMEHHOTO
TOKa

® OIICHUBATH
oTepu
AIEKTPOIHEPTH
U B JIMHUAX
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3NIeKTponepeaa
qH

® BEIYHCIISITh
JICUCTBYIOLIEE
3HAYEHUE CUJIBI
TOKa U
HaIpsHKCHUS,
€MKOCTHOE,
WHIYKTHBHOE
COIIPOTHBIICHU
s

® YCTaHABIIMBATh
MEXITPEIMETH
BI€ CBSI3U
buzuku u
MaTeMAaTHKHU
[IPU PEUICHUN
rpagu4IecKux
3a1a4

2.2

Mexanuueck
ne u
3JIEKTPOMArH
UTHEBIE
BOJIHBI

e [IcciienoBathb
YCIJIOBUS
BO3HUKHOBEHH
A ynpyrou
BOJIHBI;
BO3HUKHOBEHH
eu
pacnpocTpase
HHE
IIONIEPEYHBIX U
MPOJOJIbHBIX
BOJIH,
OTpaXKeHUe
BOJIH OT
MPETISITCTBUI

® CpaBHUBATh
MOIEPEYHbIE U
MPOJOJIbHBIE
BOJIHBI;

® peliaTh
3a7a4M Ha
ONIpeAcIIeCHUE
XapaKTEPUCTH
K
MEXAHUYECKUX
BOJIH
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2.3

Onruka
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® [IPUMEHSITh
MOJTyYCHHBIE
3HaHUS K
PEILICHHIO
3a1a4

® yCTAaHABJINBAT
b
MEXIIpEeIMETH
bI€ CBSI3U
bu3uKH u
MaTeMaTHKU
MIPH PEIICHUN
rpadu4IecKux
3a1a4

e OOBICHITH
MPSMOJIMHENH
oe
pacrmpocTpaHe
HHE CBETA C
TOYKH 3PCHUS
BOJIHOBOM
TEOPHH;

e Ha0JIIO1aTh
MpeoMIIeHUE
U TIOJIHOE
BHYTpEHHEE
OTpakCHHE
CBETa;

® 00BSICHATD
0COOCHHOCTU
MIPOXOKICHUS
CBETa uepe3
TpaHuUIly
pasznena cpen;

® CpaBHHBATH
SIBJICHUS
OTpakeHUs
CBETa U
IIOJIHOTO
BHYTPEHHETO
OTpakKeHUS

e Ha0JIIO1aTh U
000011aTh B
rporiecce

® DKCIIEPUMEHTA
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Hroro nmo
pazaeiry

JIbHOM
JeSITeNIbHOCTH

® IPUMCHSTH
MOJIy9CHHBIC
3HAHUS K
PELICHUIO
3a1a4y

® yCTaHABJIMBAT
b
MEXIpPEIMETH
b€ CBSI3U
bu3uKH 1
MaTeMaTHKU
IIPH PEIICHUU

3aaa4
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JleSiITeIbHOCTD YYUTEJISl ¢ Y46TOM y4eOHOI MPOorpaMMbl BOCIIUTAHUS

noOyxJaTh 00ydaromuxcsi coON0AaTh Ha YPOKE NPUHLUIBI Y4EOHON IUCLMIUIMHBI U
CaMOOpTaHU3aINH;

OpraHM30BBIBATH pabOTy C COLMAIbHO 3HAUMMOM HHdOpManuen: o00CyXIaTh,
BBICKA3bIBaTh MHEHHCE;

IOPUMEHATh Ha YPOKE HMHTEpaKTUBHBIE (POPMBI pabOThl ¢ OOYYAIOUIMMMCA: TPYMHIOBas
pabora wiu paboTra B Tapax, KOTOpbIE ydaT OOydaloImMXCS KOMaHAHOW paboTe u
B3aUMO/ICHCTBHIO C IPYTUMH 00yUJarOIIAMUCS;

MHUIMUPOBATh U TMOJIEPKUBATh HCCIENIOBATEIbCKYIO AEATENbHOCTh O0yJaroImuxcs B
paMKax peaqu3aluy UMH WHAWBHYATbHBIX ¥ TPYIIIOBBIX HCCIIEIOBATEIbCKIX MPOEKTOB,
YTO acT 00yJaroUIMMCs BO3MOXKHOCTh NMPHUOOPECTH HABBIK YBAKUTEIHHOTO OTHOIICHHS
K YyXXUM HiedM, O(pOPMIIEHHBIM B paboTax IpYyrux UcCCleqoBaTeneil;

UCIIOJIb30BaTh BOCIUTATENIbHBIE BO3MOYHOCTH COJIEP’KaHUS Y4eOHOro MpeaMeTa yepes
no00p COOTBETCTBYIOIIMX TEKCTOB JJISl YTEHHS, 3a1ad Ul PEIIeHHs, MPOOJIEMHBIX
CUTYaIU# 111 00CYXKJEHHUS B KJIacce;

NPUMEHATh Ha YPOKE MHTEPAKTUBHbIE (POPMBI paboThl ¢ 00yJarOIIMMHUCS: BKIIOUCHHE B
YPOK WTPOBBIX TMPOLEAYpP, KOTOPBIE CIHOCOOCTBYIOT HAJTAKUBAHHIO TIO3UTHUBHBIX
MEXITMYHOCTHBIX OTHOIIICHUH B KJlacce;

YUUTBIBATh KYJIbTYpHBIE pa3iuyus 00y4yaroluxcs, MOJIOBO3PACTHBIEC U MHIUBUYaIbHbIE

0COOEHHOCTH.
| Pa3znen 3. OCHOBBI CIIELTIUAJIBHOM TEOPUH
OTHOCUMTEJIBHOCTH

OCHOBEI ¢ OOBIACHATH

cIieuaabHON CyImHOCTb bu6mmoreka [JOK
3.1 Tteopun 3 CIIEMAATBHON https://m.edso0.ru

OTHOCUTEIILH Teopuu [7f41c97c
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Hroro mo
paszesy

JeAITeJIbHOCTD YUYHTEJIsI € Y4€TOM y4eOHO#H MporpaMmMbl BOCIIUTAHUS
IIPUBJICYEHNE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY aCIEKTY M3y4aeMbIX Ha YypOKax
ABJIGHUM, OpraHu3alus MX paboThl C MOJIyuaeMOMl Ha YypOKe COIHaJIbHO 3HAYUMOM

4.1

3

CTH
OUHIITEHA,
MOCTYJAThI
Teopuu
OTHOCHUTEIIBHO
CTH

® aHaJIM3UPOBAT
b
3aBHCUMOCTh
SHEPTUU Tela
OT CKOPOCTH

® IPUMEHSTh
MOJTyYEHHBIC
3HAHUSA K
PEIICHUIO
3a1a4

® YCTaHABJIMBAT
b
MEXIPEIMETH
BIC CBSI3U
bU3uKH U
MaTeMaTUKHU
MIPH pEIICHUN
3a1aq

uH(popMalell — UHULUUPOBAHUE €€ OOCYXKICHUs, BHICKA3bIBAHUS YUYAL[UMUCS CBOETO

MHCHUA 11O €€ ITOBOAY, BI)Ipa6OTKI/I CBOEIO K Heit OTHOIICHMUA,

UCIIONIb30BaHUE BOCIUTATENBHBIX BO3MOXHOCTEH CcoOAepKaHHUS Y4eOHOro mpeameTa
Yyepe3 JCMOHCTPANHIO JCTSIM TPHUMEPOB OTBETCTBEHHOT'O, T'PAXKIAHCKOTO TOBEICHUS,
MIPOSIBJIICHUST YEJIOBEKOTIOOUST M JOOPOCEPACYHOCTH, Yepe3 MoaA00p COOTBETCTBYIOIIMX

TEKCTOB JJISl YTEHHUS, 33Jad IS PeUIeHUs, TPOOIEMHBIX CUTYyalluid JUisi OOCYXKICHUS B

KJ1acCcCe.

DJIEMEHTHI
KBAaHTOBOU
ONTUKHU

Pa3znen 4. KBAHTOBAS ®U3UKA

e dopmynuposa
Tb KBAaHTOBYIO
TUIIOTE3Y

1 IInanka

e HaOmronars
dboTodMEKTPUY

€CKUU

bubmuorexa [JOK
https://m.edsoo.ru
[7f41c97c
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3 dexT;
3aKOHBI
dboTtoarpdekra;
pacCcUUTHIBATH
MaKCHUMAaJIbHY
10
KHUHETUYECKY
10 SHEPTHUIO
AIIEKTPOHOB
npu
dorordpdekre
[IpumeHsTH
MIOJTyYCHHBIC
3HAHUSA K
PEILICHHIO
3amad

4.2

Crpoenue
aToma

OO6cyxnath
pe3ysbTar
OIIbITA
Peszepdopna,
buznvecKuit
CMBICIT
Teopuu bopa;
MPUMEHSITh
MIOJTyYCHHBIE
3HAHUS TIPH
pelIeHun
(bU3UIECKUX
3a1aq
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AToMHOE
STIPO

Onpenensts
3apsa0BOE U
MaccoBOE
YUCIIO
ATOMHOTO
sJIpa 1mo
Ta0IHIIE
Menneneesa
BBIYHUCIIATH
SHEPTHIO
CBsSI3U
HYKJIOHOB B
Aqpe U
SHEPTHIO,
BBIAEIAIONYIO
cs TIpH
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SIIEPHBIX
peaKmusx,

® BLISBIIATD
MPUYUHBI
€CTECTBCHHOM
PagroaKTUBHO
CTH

® CpaBHUBATH
aKTUBHOCTH
Pa3ITUYHBIX
BEIIECTB

® aHAJIM3UPOBAT
b IIPOOJIEMBI
91 (S0): (0)
0e30macHOCTH
ADC;

® OIHMCEHIBATH
YCTPOWCTBO U
MIPUHITATT
JICHUCTBUSA
ADC

® OLIEHHBAThH
MEPCIIEKTUBBI
pa3BHUTHS
TEPMOSIZIEPHO
1 DHEPreTUKH;

® 00BSACHATH
BO3MOXKHOCTHU
HCIOJIL30BaHU
s paguo-
AKTUBHOTO
U3ITyYeHUs B
HAyYHBIX
HCCIIEIOBAHUS
X U Ha

MIPaKTHKE

Hroro no
pasaeiy
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JeATeJIbHOCTD YYHTEJISI ¢ y4€TOM y4eOHOM NMpPorpaMMbl BOCIIHTAHHUS
® MOJEIUPOBAaTh HAa YPOKE CUTyallUH JUIsl BHIOOpa IMOCTYIMKa OOy4arolMMHUCS (TEKCTHI,
uH(porpaduka, BUACO U JIp.);
®  CO3[aBaTh JIOBEPUTEIBHBIN IICUXOJIOTMYECKUH KIIMMAT B KJ1acce BO BPEMs YPOKa;
® [IPUMEHATh HAa yPOKE MHTEPAKTHBHBIE (POPMBI pabOThI ¢ 00YyUYaAIOIIUMUCS: BKIIOUYEHUE B
YPOK WTPOBBIX TMPOLEAYP, KOTOpPBIE CIIOCOOCTBYIOT HAJTaKWBAHUIO TO3UTHUBHBIX
MEXJIUYHOCTHBIX OTHOIIICHUN B KJI1acce,




VICTIOJIb30BATh BOCIHTATENbHBIC BOSMOXKHOCTH COJICPKaHHs Yy4eOHOTro IMpeaMeTa 4yepes
JICMOHCTpAIMIO 00YYaIOIIUMCSI IPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO IOBEICHUS,
IPOSIBJIICHUE YEIIOBEKOIIOOMS U 100POCEpIeUHOCTH;

IPUMEHSATh HA YPOKE MHTEPAaKTHBHBIC (POPMBI PabOTHI ¢ OOYYAIOIIUMUCS: AUCKYCCHH,
KOTOpbIE  JIAIOT  OOYYaIOUIMMCST  BO3MOXKHOCTh ~ NPHOOPECTH  ONBIT  BEICHHS
KOHCTPYKTHBHOT'O JIHAJIOTA.

Pazgea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1

e lcronp30BaTh
Hurepner ais
IOMCKa
M300paKeHUA
aCTPOHOMHUYEC
KHUX CTPYKTYP;

® BECTH JIUAJIOT,
BBICITYIITUBATh
OIIIIOHCHTA,
y4acTBOBATh B
JUCKYCCUU

e xyaccupuuup
OBaTh
MEePUOIbI
SBOIIOUU
Bcenennoit

® [IPUMCHATH

JIEMEHTHI

(ynnamenTan bubmuorexa [JOK
aACTPOHOMHH _
" 6 bHBIE 3aKOHBI https://m.edso0.ru

[7f41c97c

acTpO(PU3UKH bU3UKHN K

00BSICHEHUIO

MIPUPOJIBI

KOCMHYECKUX

00BEKTOB U
SIBJICHUMN

® aHATM3UPOBAT
b YCJIOBHSI
BO3HHUKHOBEHH
s )KM3HU;

® CpaBHHBATh
yCIJIOBHSI Ha
Pa3IUYHBIX
IIaHETax,
nenaThb
BBIBOJBI O
BO3MOKHOCTH

3apOXKICHUS
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Hroro o
pasnaeiy

KU3HU Ha
ApYTrux
IJIaHeTax

® BHICTYIIATh C
JOKJIaIaMH U
IIPE3EHTALAM
u
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JesiTeJIbHOCTD YUYUTEJISl C Y4€TOM y4eOHOil mMporpaMMbl BOCTIUTAHMS

OPUMEHATh Ha YPOKE HMHTEPAaKTUBHBIE (POPMBI pabOThl ¢ OOYYAIOUMMHCS: ydeOHBIC
JIVICKYCCHH, BUKTOPUHBI, yU€OHBIE TPOEKTHI;

MHHUIUMPOBATh M MOJJICPKHUBATh HCCIIEIOBATEIBCKYIO NESITENbHOCTh O0yJaroUIuXcsi B
paMKax peajqu3anyuy UMH WHAWBHYyaTbHBIX U TPYIIIOBBIX CCIIEI0BATEIbCKIX MPOEKTOB,
YTO acT 00y4YaroUIMMCs BO3MOXXHOCTh MPHOOPECTH HABBIK YBAKUTEIHHOTO OTHOIICHHS
K 9y>KUM HiesiM, 0(OPMIIEHHBIM B paboTax JAPYrux MCCIeI0BaTeNeH;

INPOCKTHPOBATh CHUTYyallUH M COOBITHS, pa3BUBAIOIIME KYJIbTYPY TEpPEKUBAHUN U
[ICHHOCTHBIE OPUEHTAIUHN 00YYaIOIIHXCS;

aKI[CHTUPOBAaTh BHUMaHUE OOYYAIOUIMXCS Ha HPAaBCTBEHHBIX MPOOJIEMAaX, CBSI3aHHBIX C
HAYYHBIMH OTKPBITUSMH, U3Y9€HHBIMU Ha YPOKE;

YUYHUTBHIBATh KYJIbTYPHBIC pa3inuusi 00y4arouuxcs, MOJIOBO3PACTHBIC U HHMBUIYalbHbBIC
0COOEHHOCTH,

(dopMHpoBaTh y 00YUYaIOLIMXCS TPAXKAAHCKOM MO3UIMH, CIIOCOOHOCTH K TPYAY M JKU3HU B
YCIIOBHSX COBPEMEHHOI'O MUpA.
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paznexry ]

JesiTeJIbHOCTD YUYMTEJISl C Y4€TOM y4eOHOIl mMporpaMMbl BOCTIMTAHMS

YCTaHABJIMBATh JIOBEPUTEIbHBIE OTHOLIECHUS MEXIY Y4YUTelleM M 0oOydaroluMucs,
CHOCOOCTBYIOLIMX IMO3UTUBHOMY BOCIPHUATHIO YydYallUMHUCA TpeOoBaHHM U MPOCHO
YUUTENS;

OpPraHW30BBIBATh ME(PCTBO MOTUBHUPOBAHHBIX OOYYAIOMIMXCS HAJ MX HEYCIICBAIOIIMMHU
OJIHOKJIaCCHMKaMH,  Jalolliue  OOy4yarouuMmcs  COLMAJbHO  3HAYUMBIM  OIBIT
COTPYIHUYECTBA U B3aMMHON TOMOIIIH;

OpraHu30BaTh IPYIIOBBIE POPMBI YUEOHOH eATEILHOCTH;

OpPraHU30BBIBATH MHAMBHUIYAJbHYIO YUYEOHYIO AESITEbHOCTD;

pealn30BbIBaTh Ha YpPOKaxX MOTUBUPYIOIIUN IOTEHIMAT IOMOpa, pa3psKaTh
HaANPSDKEHHYIO 0OCTaHOBKY B KJlacce.

Pe3epBHoe BpCM: 3
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