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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMmMa 1o ¢u3uke 0a30BOr0 YpPOBHS Ha YPOBHE cCpeaHero ooumero o0Opa3oBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpexacraBieHHbIx B DPI'OC COO, a Takxke C  y4eToMm
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHUS W KOHICHIIUU MPEToJaBaHUsS y4eOHOTO
npenvera «@Pu3uka» B o0Opa3oBaTeNbHBIX opranmzanmsx Poccuiickoit  ®enepanuu,
pean3yIoNX OCHOBHbBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copmepxanue mporpaMMbl MO (QU3MKE HANpaBlieHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obOydarontuxcs 10—11 kmaccoB npu oOydeHHH uxX Gu3MKe Ha OaA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATEIHbHOCTHOTO Moaxoaa. [IporpamMma 1mo ¢pu3nke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyEeMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesynbrataM OOydYeHHs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTh peanu3allii MEKIPEIMETHBIX
CBs3e (PU3MKM C ecCTeCTBEHHO-HAy4YHbIMH Y4YeOHbIMH TNpeameramu. B Helt ompenensiorcs
OCHOBHBIC IIENIM U3y4eHUs (U3UKH HA YPOBHE CPETHEro O0Iero oOpa3oBaHUs, TUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3MKU: JIMYHOCTHBIE, MeETallpelIMEeTHbIe, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢u3uKe BKIOYAET:

IUTAaHUPYEMBIE pe3yNbTaThl OCBOCHMSI Kypca (u3ukd Ha 0a30BOM YpOBHE, B TOM YHCIE
MpEeAMETHBIC PE3YIbTATHI 110 ToAaM 00yUEeHHUS;
coJiep;kanue yuyeOHoro npeamera « Ou3ukay 1mo rogam 00ydeHus.

®du3nka Kak Hayka 0 HanOoJsee OOIIMX 3aKOHAX MPUPOIBI, BHICTYIAs B Ka4eCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHHH 00 OKpYXKarolleM MHpeE.
IkompHBIH Kypc (H3HKH — CHCTEMOOOpa3yrOIIMH ISl eCTECTBEHHO-HAYYHBIX Y4YeOHBIX
npeaAMETOB, ITOCKOJIBKY q)HSI/I‘{eCKI/IC 3aKOHBI JIC)KAT B OCHOBC MMPOUCCCOB U ﬂBJ’IeHHfI, HU3y4aCMbIX
XUMUeH, Omosiorueit, pusmveckoil reorpadueld m actTpoHoMuen. Mcmonb30BaHHE W aKTUBHOE
NpUMEHEHHE (PU3MYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHH B cdepe SHEPreTHKH, TPAHCIOpTa, OCBOSHHS KOCMOCA, MOJYYCHHs HOBBIX
MaTepHaJioB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHune UMK BHOCUT OCHOBHOM BKJIJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KAPTHHBI MHpa 00yJaromuxcs, B GOpMUpOBaHHE YMEHUH
MPUMCHATH Hay‘{HBII‘;I MCTO/] MO3HAHUA ITPH BBIMIOJIHCHUU MU y‘l€6HBIX HCCHCI[OBaHI/IfI.

B ocHOBy kypca ¢u3uKH Ui YPOBHS CpeIHEro o0Iero o0pa3oBaHus MOJIOKEH P UICH,
KOTOpPBbIE MO’KHO pacCMaTPHUBATh KaK MPHUHIIUIIBI €0 IIOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEM KypcC SIBISETCS JJOTUYECKH 3aBEPLIEHHBIM, OH
COJZIEPKUT MaTepHall U3 BceX pa3zfenoB (PU3MKH, BKJIIOYAET KAaK BOIPOCH! KIACCHUYECKOH, TaKk U
COBPEMEHHOW (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEM MaTepual Kypca Gu3uku 00beTUHEH BOKPYT
buzmveckux Teopuid. Bemymmm B Kypce sBisercs (OpPMHpPOBAHHUE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHAX MaTEPHUH, BEIIECTBE U IIOJIE.



Hoes eymanumapusayuu. E€ peanuzanus mnpennojaraeT MCMOIb30BaHUE I'yMaHUTApPHOTO
MoTeHUuana (U3NIecKoil HayKu, OCMBICTICHHE CBSA3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaKkXKe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuknaonou nanpasnrennocmu. Kypce Gu3uku npeznonaraetT 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUUYECKHUX U TEXHOJOTUYECKUX MPUIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonoeusayuu pean3yercss IMOCPEICTBOM BBEACHHS DIEMEHTOB COJEpPXKAHUS,
MOCBALIEHHBIX 3KOJIOTMYECKMM Ipo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKke 00CYX AeHUS MPOOIeM PallMOHAIBHOTO MPHPOIOTIONIB30BAHMS U
9KOJIOTHUECKON OE€30MaCHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKHM HAa YpOBHE CpelHEero obiiero oOpa3oBaHUS
ABIISAIOTCS (pU3UUECKUEe Teopun ((POpMHPOBAHUE TPEACTABICHUH O CTPYKTYpe MOCTPOCHUS
¢buzudeckol Teopuu, poi (PyHIAMEHTAIbHBIX 3aKOHOB M TPHHIIMIIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O MPUPOJE, 'PAaHHUIAX MPUMEHUMOCTH TEOPUH, JJISI ONMUCAHUS ECTECTBEHHO-
HayYHBIX SIBJICHUU U TIPOIIECCOB).

CucTeMHO-esITeTbHOCTHBIM MOIX0/ B Kypce (DM3UKH pean3yeTcs MPexIe BCero 3a CUeT
OpraHM3allH SKCIEPUMEHTAIBHON JeaTebHOCTH oOy4arommxcs. s 6a30Boro ypoBHs Kypca
(GU3MKN — ITO UCIIOJNB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphle B MporpamMme Mo (Qu3uke OOBEAMHEHbI B OOIIMUNA CIUCOK
YYEHHUUYECKUX NPAaKTUYEeCKUX pabdoT. BrlaeneHne B yka3aHHOM IepedyHe J1adopaToOpHBIX padoT,
NPOBOAMMBIX JUII KOHTPOJII W OLEHKH, OCYIIECTBISAETCS YYaCTHUKAMH 0Opa30BaTENIbHOTIO
nporiecca UCXOsl U3 0COOEHHOCTEW TUIAHMPOBAHUS M OCHAIIeHUs Kabuneta ¢usuku. [Ipu sTom
oOecrieuynBaeTcsi OBJAJCHUE OOYYAIOIIMMHKCS yYMEHHSIMH HPOBOAWUTH KOCBEHHBIE W3MEPEHHS,
WCCIIEIOBAaHHUS 3aBUCHUMOCTEH (M3MUECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
NpeAI0KEeHHBIX TUIIOTE3.

Bosbioe BHUMaHUE ylenseTcsl pelieHUI0 Pacy€THRIX U KayeCTBEHHbBIX 3amad. [Ipu sTom
JUTS pacYETHBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 33]]a4M C SIBHO 3aJIaHHOW (PU3UYECKON MOJIEIbBIO,
MO3BOJISIONINE TPUMEHITh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjelna
Kypca, Tak U UHTETPUPYS 3HAHHS U3 Pa3HBIX pa3nenoB. J[1s KaueCTBEHHBIX 33a7a4 PUOPUTETOM
SBIISIIOTCSI  3aJjaHusl Ha OOBSICHEHWE MPOTCKaHHWs (U3NYECKUX SIBJICHUA M TIPOIIECCOB B
OKpYKarollel >KU3HH, TpeOyromue BbIOOpa (DU3MUECKON MOAENH ISl CUTYyallid MPAKTHUKO-
OPHECHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu OPI'OC COO k MarepHasbHO-TEXHHUYECKOMY
obecriedeHnio yueOHOro mporecca 0a3oBBI YpOBEHb Kypca (PM3MKH Ha YpOBHE CpPEIHETO
obmiero oOpazoBaHHs JOJDKEH M3Y4aThCs B YCIOBHUSX MPEAMETHOTO KaOMHeTa (U3UKH WM B
YCIIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyYHOro IMKiIa. B kabuHere
¢bu3uKH  JOMHKHO OBITH HeoOXxoammoe JabopaTopHOE O0O0OpPYIOBaHHME ISl  BBITTOJTHCHHS
yKa3aHHbBIX B IPOrpaMMe Mo (U3UKE YUICHUYECKUX MPAKTHUYECKUX PabOT M JEMOHCTpPAIlMOHHOE
obopyoBaHue.

JleMoHCTpanimoHHOE 00OpynoBaHHe (GOpPMHUPYETCS B COOTBETCTBHH C IPUHITUTIOM
MUHUMAJIBHON JOCTaTOYHOCTU M OOECIeUrBaeT MOCTAHOBKY MEPEUYHCICHHBIX B MpOrpamMme Mo
(U3HKEe KIFOYEBBIX JIEMOHCTpAIM JJIsi WCCIEAOBAHUS H3Y4YaeMbIX SBJICHHA W IPOIIECCOB,
AMIOUPUYECKUX U (PYHIAMEHTATbHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUI.

JlaboparopHoe 0o6OpyaOBaHHE AJI YYCHHUECKHUX MPAKTUYECKUX padoT dopMmupyercs B
BHJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIeUYMBAETCS B pacu€Te OJIHOTO KOMIUIEKTa Ha JIBYX



oOyyaromuxcs. TemaTuueckue KOMIUICKTHI JaOOpaTOPHOTO OOOPYIOBAaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMIIbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMH HCJIsIMU NU3YUCHU (I)I/ISI/IKI/I B O6H_ICM 06p330BaHI/II/I SABJIAKOTCA:

(dbopMHpOBaHUE HHTEpeca M CTPEMJICHUS OOYHYaIOLIMXCS K HAYyYHOMY HM3YUYEHMIO HPUPOABI,
pa3BUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSA M (POPMUPOBAHUE MCCIIEI0BATEIHCKOIO
OTHOLICHHUS K OKPY>KAIOLIUM SIBIICHUSM;

(opMHpOBaHUE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHUs OCHOB CTPOCHMS MaTepUU
1 QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢dbopMHpoBaHHE YMEHUIl OOBACHATH SBJIECHUS C UCIOJIB30BAaHUEM (PU3MUECKUX 3HAHUH U
HaYYHBIX JOKa3aTEeJIbCTB;

(dbopMHpoBaHUE MPEICTABICHUA O pojau (PU3MKM A pa3BUTHs APYTUMX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTUM.

JlocTkeHHne JTUX IieNield O0ecTeuynBaeTcsl pElIeHueM CIeAYIONIMX 3aJad B TpoIecce
M3y4deHus Kypca (U3UKU Ha yPOBHE CPEAHETo 001Iero oopa3oBaHus:

npruoOpeTeHne CUCTeMbI 3HaHUK 00 O0MIMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAs MEXaHWKY, MOJIEKYJSIPHYIO (H3HUKY, 3JEKTPOJUHAMUKY, KBAHTOBYIO (H3UKY U
AJIEMEHTHI acTPO(U3HKHY;

(dbopMHpOBaHUE YMEHUIl NPUMEHATh TEOPETUYECKHE 3HAaHUS i1 OOBSICHEHUS (U3NYECKUX
SIBJIGHUH B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHU B TOBCEIHEBHOM JKU3HH;
OCBOEHHE CIIOCOOO0B peIlIeHHs! pa3IMyHbIX 3a/1a4 C ABHO 33/1aHHON (PU3NYECKON MOJeNbIo, 3a1aY,
NOJPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3J1aHHE (PU3MUECKOW MOJAEIH, aJeKBAaTHOH YCIOBUSAM
3ajauy;

NMOHMMaHWe (HU3MUECKUX OCHOB ¥ TPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpeny;

OBIIAJICHUE METOAAMU CAaMOCTOSITEJIbHOTO IUIAHWPOBAHUS W TIPOBENEHHS (HU3NIECKHUX
HKCIEPUMEHTOB, aHalW3a M UHTEepHpeTanud HHGOPMaLUHM, ONpeNelIeHUsl JIOCTOBEPHOCTH
MOJIyYEHHOT'O Pe3yJIbTaTa;

CO3JlaHMe YCJIOBHUH JUIsl pPa3sBUTHA YMEHHUH MPOEKTHO-HCCIEeI0BAaTeNbCKOM, TBOPYECKOM
NEeSITEIbHOCTH.

Ha w3yuenue ¢usuku (06a30BBI ypOBEHb) HAa YPOBHE CpelIHEro oOIIero oOpa3oBaHUs
orBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 gacos (2
yaca B HEJIEJIO).

[IpennaraemMsiii B mporpamme mo Gu3MKe MepevyeHb Ta00PaTOPHBIX U MPAKTUYECKUX paboT
SIBJIICTCS PEKOMCHJIOBAHHBIM, YYHTEIh JCJIaeT BBHIOOP TPOBEICHHS J1a00paTOpHBIX padoT U

OIIBITOB C y‘-IéTOM HUHAWBUYAJIBbHBIX 0CcOoOeHHOCTEH o6yqa101u1/1xc51.

COJAEP)KAHUE OBYYEHUA

10 KJIACC



Pasnea 1. ®dusnka u MeTOAbI HAYYHOI'O MIO3HAHMS

@®usuka — Hayka o mpupoze. Hayunsle mMeTonbl NMO3HAHMA OKpyXKaromero mupa. Pomib
SKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS IPUPOABI. DKCIIEPUMEHT B (pU3HKeE.

MonenvpoBanue Qu3snveckux siBIeHUN U npoueccoB. Hayunbsie runoressl. dusnyeckue
3aKOHBI ¥ TeOpHUH. | paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIINI COOTBETCTBUS.

Pors m mecto ¢usuku B (HoOpMUPOBAaHMH COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
MPaKTUYECKON NeATEIBHOCTH JIFOICH.

Llemoncmpayuu

AmnHanorossle U I_II/I(i)pOBBIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBIOTCPHBIC HATYUKHU.

Pa3zgea 2. MexaHuka
Tema 1. Kunemamura

Mexannyeckoe ABmkeHHE. OTHOCUTENBHOCTh MEXaHMYecKoro ABmwkeHusa. Cucrema
orcuéra. Tpaekropusi.

[lepemenienne, cKopocTh (CpeaHsIi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepHabHON TOYKHU, MX MPOEKIMH HAa OCH CUCTeMbl KoopauHat. ClloKeHHe MepeMelleHni u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE NpSMOJMHENHHOe ABIKEeHHEe. ['paduku 3aBUCUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHUS MaTEPHAIbHOU TOUYKHA OT BPEMEHHU.

CBoOoaHoe mageHne. Y CKOpeHrue CBOOOTHOTO TaACHHUS.
KpuBonuneirinoe nBwxkeHue. J[BWKeHHE MaTepUaIibHOM TOYKH 1O OKPYKHOCTH C
MOCTOSIHHOW IO MOZYJIIO CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHas ckopocTh. llepuon u

yacToTa oOparieHus. LleHTpocTpeMHUTEeIbHOE YCKOPEHHE.

TexHnyeckue yCTpPOHCTBA M IPAKTUUYECKOE NPUMEHEHHUE: CIHMJIOMETP, JBHKEHHE
CHAps/10B, LIEITHbIE 1 pEMEHHBIE TIepeiadH.

Jlemoncmpayuu
Mopenb cucteMbl 0TCUETa, WUTIOCTPALIUS KHHEMATUYECKUX XapaKTEPUCTHK JBUKCHUSI.
[TpeoOpazoBanue ABMKEHUN C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

Ilapenue Ten B BO3yX€C U B PA3PCIKECHHOM IIPOCTPAHCTBC.



HaGmoienue ABM>KeHUs Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPH3OHTAIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaIeHHUS.

Hanpasiienue ckopocTu Mpu IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomuol

N3yuenne HepaBHOMEPHOTO JABMXXEHHUS C IIEJIBIO OMPEIETICHIS] MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHONICHWS ~ MEXAY  MyTAMH,  NPOMJACHHBIMA  TEJIOM  3a
MOCeI0BAaTENbHbIE pPaBHbIE TMPOMEXKYTKHM BpPEMEHU TIpPU PABHOYCKOPEHHOM JBMKEHHU C
HA4YaJIbHOM CKOPOCTBIO, PABHON HYJIIO.

N3yuenue nBUKEHUS ApUKa B BI3KOW KUJIKOCTH.

W3ydenue nBuxeHUs Teia, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ['amunes. [lepBeiil 3akoH HeroToHa. MHEpUManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cwi. Btopoir 3akoH HeroroHa s
MaTepHaIbHON TOUKHU. TpeTuit 3akoH HploTOHA [I71s1 MaTepHalbHBIX TOYEK.

3akoH BceMupHoOro tsaroreHus. Cuna tsxectu. IlepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokos, ckoibkeHHs, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBKEHUS U cuina TpeHus nokos. Koadduuument tpenns. Cuiia conpoTuBICHUS
IIPY ABWKEHHUHU Tella B )KUAKOCTH WUJIM rase.

HOCTyrIaTeJ'IBHOC " BpalllaTCJIbHOC ABUKCHUEC a0COIIOTHO TBépI[Ol"O TCia.

MOMEHT cHIBl OTHOCHUTENBHO OCH BpamieHus. Ilnedo cuibl. YciioBus paBHOBECUS
TBEPIOTO TEJIA.

Texnuueckue yCTpOﬁCTBa U TMPAKTHYCCKOC IMPUMCHCHUC: TMOAIIUIIHUKHU, JABUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuUu.

CpaBHeHME MacC B3aUMOJEHCTBYIOLIUX Tell.
Bropoii 3akon HerotoHa.

N3mepenue cui.



CnosxeHue Cuil.

3aBUCHUMOCTh CHIIBI YIIPYTOCTH OT AeQOpMaIluH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U M ICHHUH.
CpaBHeHI/Ie CUII TpeHI/IH ITOKOs, KAUY€HHUS U CKOJIBXXCHHA.
YcnoBust paBHOBECHs TBEPIOTO Tella. BUabl paBHOBECHSI.
Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol
N3ydenne nBukeHHs OpycKa Mo HAKIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3ZHHMKAIONIMX B TMPYKHHE M PE3UHOBOM
obpasie, oT ux jaedopmarnmm.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TENA, UMEIOILIETO OCh BPALLICHUS.
Tema 3. 3aKkoHnbl COXpaHeHUA 6 MEXAHUKE

I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH (TCJ’I&), CUCTCMBbI MaTCPUAJIBHBIX TOYCK. I/IMHy.]'ILC CHJIBI U
HU3MCHCHHEC UMITYyJIbCa TCJIA. 3aKkoH COXpPAaHCHUA UMITYJIbCA. PeaktuBHOE NBHKCHHE.

PaGora cuiibl. MOILIHOCTH CHJIBI.

Kunernueckast sHeprus MmaTepuaibHON ToukH. Teopema 00 M3MEHEHMH KUHETUYECKOMH
SHEPTrHH.

[TorennmanbHas sHeprus. [loTeHIManbHas SHEPTUs yIpyro AeGopMUPOBaHHON NPY>KHUHBI.
[TorennmanbHas SHEpPrus Tena BOIU3U MOBEPXHOCTH 3eMJIH.

HOTGHHI/I&HBHHG N HCIIOTCHUUAJIBbHBIC CHIIBI. CBi3b pa6OTBI HCIMOTCHIHUAJIBHBIX CHJII C
U3MEHCHHEM MEXaHHYCCKOM SHECPIruu CUCTCMBI TCIIL. 3akoH COXpPAaHCHUA MEXaHHYECKOM SHCPTHH.

anyme " HCYIIPYTHUC CTOJIKHOBCHUA.

TexHuueckue yCcTpoMCTBa U NPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEDP, NMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE ABMXKEHUE.

[Tepexo MOTEHIIMAIIBHOW SHEPTHH B KWHETUYECKYIO i OOPATHO.
Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol

N3ydyenne aOCONIOTHO HEYNPYroro yjaapa ¢ IOMOINBIO JABYX OJHMHAKOBBIX HHTSHBIX
MAasITHUKOB.



HccnenoBanue cBsi3u pabOThl CHIIBI ¢ M3MEHEHHMEM MEXaHHMUYECKOW SHEpPruu Tejla Ha
IIPUMEPE PACTIKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MosekyasipHast QU3MKa ¥ TEPMOAUHAMHMKA

Tema 1. Ocnoevl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX ONBITHOE 000CHOBAHHUE.
bpoyHoBckoe nBmwxkenue. [quddys3msa. Xapaktep IBWKEHHS € B3aUMOACHCTBUS YaCTHI]
BeliecTBa. MoJenu CTpOEHHUsI Ta30B, >KUIAKOCTEH M TBEPIBIX TE€T M OOBSCHEHHWE CBOWCTB
BEIIECTBA Ha OCHOBE 3THX Mojeied. Macca u pasmepbl MoJiekys. KonauyecTBo BeliecTBa.
[TocTostnHas ABorazapo.

Tennosoe paBHoBecue. Temmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISPHO-KMHETHYECKOM TEOopuu
uAeaTbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpeJHeH KHHETHYECKOW »HEpPruu
TEIJIOBOrO JBIWKEHMS vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpasuenue MenpaeneeBa—Kmnaneiipona. 3akon JlaneroHa. M3omporieccsl B HieaqbHOM Traze C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHHe M30MPOIIECCOB: U30TEpMa,
n30Xopa, n3odapa.

TexHUUECKue yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHMYECKUX COCTUHEHUI.

OmnpIThl 10 AU (Y3UH KUAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO IBUKEHUSI.

Mopgaens onbita IllTephna.

OmnbIThI, 10Ka3bIBAOLINE CYLIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOAEHCTBHSL.
Monens, WuIoCTpUpyIoLias NpUpoy JaBICHUS ra3a Ha CTEHKU COocya.

OmnBITH, HIUTIOCTPUPYIOLIHE YPAaBHEHUE COCTOSHUS HJICATHOTO T'a3a, H30TPOLIECCHI.
Yuenuueckuui sxcnepumenm, rabopamoprule pabomul

Onpe,ueneHHe MacCCbl BO3JyXa B KJIaCCHOM KOMHAT€ Ha OCHOBE I/I3MepeHHI>'I 00BéMa
KOMHATLBI, IaBJICHUA U TEMIICPATYPhI BO3AyXa B HEH.

HccnegoBaHne 3aBUCUMOCTHU MCXKAY MapaMEeTpaMu COCTOSAHUA pa3pCKCHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuru



TepmoauHaMuueckass cuctema. BHYTpeHHsAs JHeprus TEpMOAMHAMHUYECKON CHCTEMBI U
criocoOb! e€ u3meHeHus. KomuuectBo TemnoTsl U pabota. BHyTpeHHss sHEprusi 0IHOATOMHOTO
UJEANBHOrOo raza. Buael Teruionepesaun: TEIONPOBOAHOCT, KOHBEKIMS, U3JIyYEeHUE. Y IeTIbHas
TEIIOEMKOCTb BellecTBa. KoInuecTBo TemI0Thl IpHU TeIIonepeaaye.

[TonsstTue 00 aguabatHOM mpouecce. IlepBblil 3akoH TepmoauHamuku. I[IpumeHeHue
MIEPBOTO 3aKOHA TEPMOJMHAMUKU K U3ompoueccaM. I'paduyeckas natepnperanus paOoThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpatuMocTh NpoLeccoB B IPUPOJE.
TeruoBbie MamuHbl. [IprHINIIBI AeHicTBUS TEIUIOBBIX MaliH. [IpeoOpa3oBaHus S3HEPrUU B
TeroBbIX MammHax. Koadduuuent nonesnoro aerctBust TemnoBoil mamuHbl. L{ukn Kaprao u

ero Kod(PUITMEHT MOJIE3HOTO NEUCTBHSI. DKOIOTHICCKUE MPOOIEMBI TETNIODHEPTETHUKH.

TexHuueckue yCTpOMCTBA M INPAKTUYECKOE TNPUMEHEHHME: JBUIATEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOAUIBHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MmeHeHne BHYTpPEHHEW SHEpPrUM Tejia IMpPH COBEpPUIEHMM pabOThI: BBUIET MPOOKH U3
OyTBUTKM TIOJl JCWCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue 3¢dupa B JIATyHHOU TpyOke MyTéM
TpeHUsl (BUICOIEMOHCTPALIHS).

N3meHenne BHyTpeHHEH 3Hepruu (TeMreparypsl) Teja Ipu Terionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3AyXa (OIBIT C BO3YLIHHIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomol

N3Mmepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Acpecammnivie cocmoanus eeujecmea. Pazoswvie nepexoovl

[TapooOpazoBanue U KoHaeHcanusa. Mcnapenne w  kuneHue. AOCONIOTHasT W
OTHOCHTEJbHAs BIAXKHOCTh BO3ayxa. HacklmeHHslil map. YaenpHas TemioTa nmapooOpa3oBaHMUsL.
3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS OT JIaBJICHMUSL.

TBépnoe teno. Kpucrammmyeckue u amopdHbie Telia. AHH30TPOIUS CBOMCTB KPUCTAIIIOB.
Kunkue kpuctamisl. CoBpeMeHHble Marepuaibl. [lnaBieHue u KpucramuMzauus. Y JelbHas
Terutora masieHus. Cyonmmanus.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPHUMEHEHHUE: THUTPOMETP U TCHUXPOMETD,
KaJIOpUMETpP, TEXHOJOTMM  IMOJIyYEHUS COBPEMEHHBIX MaTepuaigoB, B TOM  4YHCIeE
HAHOMAaTEPHAaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX apOB.



Kunenue npu noHWKEHHOM JaBICHUU.

Crioco0bl U3MepeHus BIaKHOCTH.

Habumoienue HarpeBaHus U MJIaBJICHUS KPUCTAITIMUYECKOTO BELIECTBA.
JleMOHCTpanus KpUCTAIUIOB.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

I/IsMepeHHe OTHOCHUTEILHOHN BIAXKHOCTH BO3yXxa.

Pa3nea 4. duekTpoamHamuka
Tema 1. dnexkmpocmamuxa

DnexTpuzanus Ted. OJeKTpuueckuid 3apsia. J[Ba Buga SJIEKTPUYECKUX — 3apsIOB.
[IpoBOAHMKY, TUAIEKTPUKU U TOTYTIPOBOJHUKN. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/a.

B3aumopeiictBue 3apspoB.  3akoH  Kymona. TouedHblli  AJEKTpUYECKUH  3apsia.
DnekTpuyeckoe Tmosne. Hanpspk€HHOCTH  dyeKTpuyeckoro mnojd. llpuHumn cymneprno3uiuu

JJIEKTPUYECKUX MOJeH. JINHUY HaNPsSy)KEHHOCTHU JIEKTPUUECKOTO MOJIS.

PaGora cun QJICKTPOCTATUYCCKOI'O  IOJIA. Ilorennuan. Pa3HOCTh IOTEHIIMANIOB.
HpOBOI[HI/IKI/I W JUIJICKTPHUKHU B DJICKTPOCTATUYCCKOM IIOJIC. I[I/ISJ'IGKTpI/ILIGCKaSI IMPOHUIIACMOCTD.

OnektpoémkocTs. KonpeHcarop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA. DHEPrus
3apsDKEHHOTO KOHJIEHCATOpa.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE NPUMEHEHHUE: AJIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHE SJICKTPONPHUOOPOB, KOHACHCATOP, KOMHPOBAIBHBIN
anrapar, CTpyHHBIN TIPUHTED.

Jlemoncmpayuu

Y CTpoHCTBO M NPUHIMIT JEUCTBUS SJIEKTPOMETPA.

B3auMozeicTBrue HadIeKTPU30BAHHBIX TEIL.

DNEeKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B EKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKAs 3alluTa.

JMAIEKTPUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCHMOCTD BHGKTpOéMKOCTI/I IIJIOCKOTO  KOHACHCATOpa OT IUIomaanu  IIJIACTHH,
PacCTOAHUA MCXKIY HUMU U I[HBJ'IGKTpH‘IGCKOﬁ IMPOHUIACMOCTH.



DHeprus 3apsKEHHOT0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopuuvie pabomol

W3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuueckuit mok. Toku ¢ paznuunsix cpedoax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKAa. VICTOUYHWKH TOKA.
Cuia Toka. [1oCTOSHHEBIN TOK.

Hanpsiokenue. 3akon OMa 1151 ydacTka Henu.

3HCKTpI/I‘IeCK06 COIMPOTHUBJICHUC. YJIeJ'II)Hoe COIIPOTUBIICHHUE BCIIICCTBA.
HOCJ’IG,Z[OB&TGJ'IBHOG, napajijiIeJIbHOC, CMCIIAHHOC COCAUHCHUC ITPOBOJHUKOB.

Pa6ota SJICKTPUYICCKOT'O TOKA. 3aKoH I[)KOYJ'IH—.HGHL[&. MoIIHOCTh QJICKTPHUYICCKOT'O TOKA.

DNeKTpOABMKYILAsl CUJIA U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHUKA TOKa. 3akoH Oma Jis
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikanue.

DneKTpoHHAs! MPOBOJAUMOCTD TBEPJIBIX METAJJIOB. 3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB
oT Temrepatypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuyeckuii TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas IPOBOJUMOCTb IOJIYIPOBOJHHUKOB.
CgoiicTBa p—n-niepexosa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJeKTpUYeCcKUi TOK B pacTBOpax M pacIulaBaxX 3JIEKTPOJIUTOB. OJIEKTPOIUTHUYECKAs
JUCCOLMAIMs. DIEKTPOIIN3.

DnekTpuyecKkuil ToK B razax. CaMOCTOSATENbHBIN U HECAMOCTOATENbHBIN pa3psaa. MonHus.
ITmazma.

TexHuueckue yCTpoNUCTBa U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
WCTOYHMKH TOKa, »JJEKTPOHArpeBaTeIbHBIC MPUOOPHI, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
TEPMOMETP  COMPOTUBIICHUS, BAaKYyMHBIA  JHOJA, TEPMUCTOPBI H  (HOTOPE3UCTOPHI,
MTOJTYTIPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

I/I3M€p€HI/IC CHJIbI TOKA W HAIIPSIKCHUS.

3aBUCHMOCTD CONIPOTUBJICHHUA NWIMHAPHUYCCKUX [MPOBOAHUKOB OT JIMHBI, IIJIOIIAAU
IIOIIEPECUYHOI0 CCUCHUA U MaTCpHraa.

CMemaHHOE COCIMHCHHE MMPOBOJHUKOB.

[IpsiMoe m3MepeHue 3UIEKTPOABMXKYIIEH cHibl. KOpoTkOoe 3aMbIKaHHE TaJlbBAHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMSL.



3aBUCHMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.
[TpoBOAMMOCTE 3NIEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOIUMOCTb BO3IyXa.
OHOCTOPOHHSISI TPOBOIUMOCTH THOIA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
N3yuenue cMemaHHOTO COeIMHEHHS PE3UCTOPOB.

N3mepeHne  DNEKTpOABMKYLIEH CWIBI HCTOYHMKA TOKA W €r0  BHYTPEHHETO
CONPOTHBJICHUA.

HaGmronenue snexkrpomnusa.
Me:xknpeaMeTHbIe CBSI3U

Nzyuenune kypca ¢usuku 6azoBoro ypoBHs B 10 Kilacce OCyIIECTBISCTCS C y4&€TOM
COJIEP’KATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMd MaTeMaTHKH, OWOJIOTMH, XHUMHH,
reorpa(guu U TEXHOJIOTHH.

Meoicnpeomemnvie nouamusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4HOTO IO3HAHUS:
SIBJICHHE, Hay4yHbI (akT, rUmore3a, ¢u3nueckas BEJIMYMHA, 3aKOH, TeOpus, HaOI0JICHUE,
SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: peieHue  CUCTEMBbl  ypaBHEHWH, JMHEHHas ¢yHKOus, mnapabona,
runepOoia, ux rpauku U CBOMCTBA, TPUTOHOMETPHYECKUE (PYHKIIUU: CUHYC, KOCHHYC, TAaHT€HC,
KOTQHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M WX IPOCKIMU HA OCH
KOOP/JHMHAT, CJIOKCHHUE BEKTOPOB.

buonozus: Mexannueckoe TBUKEHHE B JKUBOW mpupone, nuddysus, ocMoc, TEIiooOMeH
YKUBBIX OPTaHU3MOB (BUJIbI TETUIONIEPEIayuH, TEIIIOBOC PABHOBECHE), FJICKTPUUECCKUE SIBIICHUS B
YKWBOW MPUPOJE.

Xumus: AUCKPETHOC CTPOCHHUE BCHIECCTBA, CTPOCHUC ATOMOB W MOJICKYJI, MOJIb BCIICCTBA,
MOJISIpHas1s Macca, TCIUIOBBIC CBOICTBa TBépI[I)IX TCI, )KI/II[KOCTGI\/'I U Ta30B, JBJICKTPUUYCCKHE
CBOMCTBA MCTAJIJIOB, DJICKTPOJIUTHYICCKAA AUCCOLNals, I'aJIbBaHUKA.

T'eocpaghus: BnaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3zoBaHUe JBMKEHUN C HCIIOJIb30BAHUEM MEXaHM3MOB, YUET TPEHUS B
TEXHUKE, MOJUIMIHUKHA, HCIOJb30BAaHHE 3aKOHA COXpAaHEHUs MMIYyJbCa B TEXHHUKE (pakera,
BOJOMET W JApyrHue), JBHUraTrelb BHYTPEHHErO CrOpaHWsi, TapoBas TypOWHa, OBITOBOM
XOJIOAWJIBHUK, KOHJAUIIMOHEP, TEXHOJIOTMHU MOJYyYEeHUsS] COBPEMEHHBIX MAaTEepUAIOB, B TOM YHCIIE
HAaHOMATEepHaJioB, ¥  HAHOTEXHOJIOTMM,  JJEKTpOCTaTUYecKas  3allluTa,  3a3eMJICHHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TPHUHTEP, DIIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE IPUOOPHI, TATbBAHHUKA.



11 KJIACC

Pa3pnen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocTostHHBIE MarHuThHl. B3aumMoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe TmoJe.
Bekrop maruuTHOM MHAYyKUMU. [IpUHIMAI Cynieprno3uIUA MarHUTHBIX NOJIeH. JIMHUM MarHuTHOM
nHAyKIuU. KapTuHa TMHUN MarHUTHOW MHYKLIWH IOJIS1 IOCTOSIHHBIX MArHUTOB.

MarnuTtHO€ T0JIe TIPOBOJHUKA C TOKOM. KapTuHa JTWHWUN WHAYKIIMHM MarHATHOTO TIOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.
OmwiT Opcrena. BzaumoaeiicTBrue mpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJTyJIb U HallpaBJICHUE.

Cuna Jlopenma, e€ Monynb M HanpasieHue. JIBuKeHHME 3apsDKEHHOM YacTHLBl B
OJIHOPOJTHOM MarHuTHOM MoJje. Pabora cunsl Jlopenna.

SIBneHue DIEKTPOMAarHUTHOM MHAYKIUU. IIOTOK BeKkTOopa MarHUTHOW WHIYKIIHH.
ONEKTPOABIKYIIAsI CUJIa MHIYKIUH. 3aKOH 2JIEKTpOMaraiuTHoi nuaykuuu dapanes.

BI/IXpeBOG QJICKTPHUYCCKOC IIO0JIC. :‘)J'IeKTpOI[BI/I)KYH_Iaﬂ Chjla HMHAYKIOUKU B IIPOBOJHHUKCE,
ABMXKYHIEMCS MOCTYIMNATCIIBHO B OAHOPOJAHOM MAarHuTHOM II0JIC.

IIpaBuio JleHna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKLUHU. DJIEKTPOABIIKYILAs CHUla CAMOMHLYKLIUH.
DHeprusi MarHUTHOTO MOJISt KATYIIKK C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

Texunaeckue yCTpOfICTBa U TPAKTUYCCKOC IMPHUMCHCHHUC. TIIOCTOAHHBIC MAIrHUTHI,
QJICKTPOMATrHUTHI, SJICKTPOABUTATCIIb, YCKOPUTCIIU 3JICMCHTAPHBIX YaCTHULl, UHAYKIIUOHHAS IICYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IMyYKa MAarHUTHBIM I1OJIEM.
JIMHUM MHIYKIMY MAarHUTHOTO MOJIS.
B3aumozeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeﬁCTBHC CHIJIBI HopeHua Ha MOHBI 3JICKTPOJINTA.



SIBeHUE DIEKTPOMAarHUTHOW UHAYKIWH.
IIpaBuno Jlenna.

3aBHCHUMOCTh BHGKTPO,I[BH)I(YHIGP'I CUJIBI MHAYKIIUK OT CKOPOCTH H3MCHCHHA MarHUTHOI'O
IIOTOKa.

SIBiIeHNE CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne MarHUTHOTO NOJISL KaTYIIKHA C TOKOM.

HccnenoBanue neicTBUS MOCTOSTHHOIO MarHWTa Ha PaMKy € TOKOM.

HccnenoBanue sBieHUS 3JEKTPOMATHUTHON UHIAYKIHH.

Paznen 5. Kosiebanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHumHsle Ko1eoanus

Konebarenbnass cucrema. CBoOoaHble MexaHWdeckue koseOanus. [‘apmoHuueckue
koneOanus. Ilepuon, uacrora, ammmryga U ¢dasza konebanuil. I[IpyKUHHBIM MasTHHK.
MaremaTHuecKuil MasTHUK. YpaBHEHHE IapMOHMYECKUX KosiebaHui. IlpeBpaieHue >Hepruu
IIPY FaApMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiii  koHTYp. CBOOOJHBIC DJICKTPOMATHUTHBIC KOJICOAHUS B HWACATLHOM
KoJIe0aTeNbHOM KOHType. AHANOrus MEXJIYy MEXaHHYeCKMMHU U 3JEKTPOMarHUTHBIMU
konebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS! SHEPTHH B WACATHHOM KOJIeOaTeIbHOM
KOHTYpE.

IIpencraBnenue o 3aTyxaromux KoneOaHUAX. BbIHYXJIEHHbIE MEXaHHMYECKUE KoJeOaHHUs.
Pe3onanc. BeinyX€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennsblii Tok. CHHYyCOMIANBHBINA NEPEMEHHBIM TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIUIMTYTHOE U JIEVCTBYIOIIECE 3HAUCHUE CUJIbI TOKA U HAIIPSKCHUS.

Tpanchopmarop. [IpousBoacTBo, mepenaya W MOTPEOJICHUE ISICKTPUUYCCKOW IHEPTHH.
DKOJIOTUYECKHE PHUCKA TPH MPOU3BOJCTBE 3JICKTPOdHepruu. KynbTypa HCIONB30BaHUS

3JIEKTPOIHEPIUU B MOBCEIHEBHOM KU3HH.

TexHuueckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHME: JJIEKTPUYECKUH 3BOHOK,
TeHepaTop MEPEMEHHOTO TOKA, JIMHUH JIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTelbHON cUCTEMBI (IPYKUHHBIN UM MaTeMaTHYeCKHUM
MasITHHK).



Habmronenue 3aTyxaronmx KojaeOaHuii.
HccnenoBanmne cBOWCTB BBIHYXKJICHHBIX KOJIeOaHUM.
Hab6mronenue pezonanca.

CB0OOAHBIC ATEKTPOMATHUTHBIE KOJICOAHNUS.

OciuiorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKa M HalpsDKEHHUS OT BPEMEHH) s
3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

Pe3zonaHc mpu mocienoBaTelbHOM COSAMHEHHH PE3UCTOpPA, KATYNIKU WHIYKTHBHOCTH U
KOHJICHCATOpa.

Mopeinb TUHUY JIIEKTPOIIEpEAAYN.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MAJIbIX KOJeOaHUH Ipy3a HA HUTH OT JJIMHBI HUTU U
Macchl Ipy3a.

UccnegoBanne mnepeMEHHOTO TOKa B LENH W3 IOCJIEN0BATEIbHO COEAMHEHHBIX
KOHJIeHCaTopa, KaTyIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCI0BHs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHUs
u januHa BonHbL. [lomepeunble u mpojofibHBIE BOJHBL. VHTepdepeHuus u AUPpPaKIU
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTpOMAarHUTHbIE BOJHBI. YCJIOBUSL M3IIyYEHHs 3JIEKTPOMAarHUTHBIX BOJH. B3anmnas
opuenrtanus BekTopoB E, B, V B snekrpomarauTHoit BoiHe. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaK€HHe, MpeloMIIeHue, moisipusanus, Audpakaus, uHTepdepenus. CKOpoCTb

OJICKTPOMArHMTHBLIX BOJIH.

[[Ikana 371EKTPOMArHUTHBIX BOJNH. [IpuMEHEHHE AJIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE H
ObITY.

[TpuHIIMTIBI paarOCBsA3U U TeNeBUACHUS. Pagronokausi.

DJEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpoHCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yAbTPa3ByKOBasl JMAarHOCTHMKA B TEXHUKE W MEIUIMHE, panap, paJluoONpUEMHUK, TEIEBU30D,
antenHa, tenedon, CBY-neup.

Jlemoncmpayuu

O6pa3OBaHI/Ie " paclIpoOCTPAHCHUC ITOTICPCUHBIX U ITPOAOJIbHBIX BOJIH.



Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HaGmtoneHnue oTpakeHus ¥ MpeoMIIeHNUsT MEXaHMUECKUX BOJIH.
Habntonenue unrepdepeHuun 1 qudpakiuuy MEXaHH4eCKUX BOJIH.
3BYKOBOM pPE30HAHC.

HaOiroieHne CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIATYIOH W YacTOTOM
KOJIeOaHuil.

HccnenoBanne  CBOWCTB  AJIEKTPOMArHMUTHBIX — BOJIH:  OTPaXEHHE, IMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, HHTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacnpoCTpaHEHUE CBETa B OJTHOPOJHOM cpeje.
JIyd cBera. ToUEUHBIN UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbl OTpakeHUs cBera. IlocTpoeHne H300pakeHUIl B IJIOCKOM
3epKa’e.

[Ipenomnenne cBeta. 3aKOHBI TPEJIIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTeib
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [lpeaenpHbli yros MOJHOTO BHYTPEHHETO
OTpaXECHUS.

Jucniepcus csera. CoxxHBIN cocTaB Oenoro cera. L[Ber.

CoOupatomie M paccewBaroliyde JHH3bI. ToHKas nuH3a. DOKYyCHOE pACCTOSHUE U
OINTHYECKas cujaa TOHKOH nuH3bl. [locTpoeHne n3o0pakeHui B COOUpAIOIUX U PacCEUBAIOIINX
nuH3ax. PopMyIia TOHKOU JIMH3BIL. Y BEIMYEHHE, JaBaeMOe JIMH30M.

IIpenensl IPUMEHNMOCTH FEOMETPUUECKON ONTUKH.

BonnoBast ontuka. HMurepdepenuuss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBHUSA
HaOJIOIEHUST MAKCHMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHONW KapTUHE OT JIBYX CHH(A3HBIX

KOTCPCHTHBIX UCTOYHUKOB.

Hudpakuus cBera. Judpakumonnas pemeérka. YciioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH TaJICHUU MOHOXPOMATUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEHIETKY.

ITonspu3zanus ceera.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE NpPUMEHEHHe: OuKH, Jyna, (oToamnmapar,
MPOCKIIMOHHBIN  amnmapar, MHKpPOCKOI, TEJECKON, BOJIOKOHHAS ONTHKA, JU(PpPaKIHOHHASL
peméTka, Moaspoul.

Jlemoncmpayuu

[IpssmonuHeitHOE pacTpoCTpaHEHHe, OTPAKEHHE M NpesioMieHHe cBera. OnrTuueckue
pUOOPBHI.



[TonHoe BHyTpeHHee oTpaxeHue. Mojiens CBETOBOAA.
HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
Monenu MUKpPOCKOTIa, TEJIECKOIa.

HaGmronenue natepdepeHmm crera.

HaGmonenue audpakuuu cera.

HaGumroienue aucniepcuu cBera.

[Tonyuenue cnekTpa ¢ HOMOIIBIO PU3MBL.
[Tonydenue ciekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEHIETKY.
Habmroienue nossipuszanuu cBera.

Yyuenuueckuiui sxcnepumenm, nabopamopnovie pabomuol
N3mepenne mokazaresst mpeioMIICHHUS CTEKJIA.
HccnenoBanue CBOMCTB N300paXKeHUH B JIMH3AX.

HaGJ’IIO,Z[eHI/Ie AUCTICPCHUU CBCTA.

Pa3nea 6. OcHOBBI cieIHAJILHON TEOPHH OTHOCHTEIbHOCTH

I'paHuIlbl MPUMEHUMOCTH KJacCH4ecKol MexaHHMkH. [locTynaTel crenuaabHON Teopuu
OTHOCUTEJIbHOCTU: HHBAPUAHTHOCTb MOJYJII CKOPOCTM CB€Ta B BaKyyMme, MPHUHIIMII
OTHOCUTEIBHOCTH DHHIITEIHA.

OTHOCHUTENBHOCTb OJTHOBPEMEHHOCTH. 3aMeIJICHNEe BPEMEHH U COKpAILlEHHE JUINHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPrUsl MOKOS.

Paznen 7. KpanroBas pusuka
Tema 1. dnemernmuol K6AHMOGOU ONMUKU

®oronbl. ®opmyina [Tnanka cBsi3u 3Heprun HOTOHA C €ro 4acTOTON. DHEPrusi U UMIYJIbC
¢doroHa.



OtkpeiTue u wuccnenoBanue (Gororpdexra. Ombitet  A. I. CroneroBa. 3aKoHBI
botordekra. Ypasuenue DitHmreiina 1y hotoddpdexra. «Kpacnas rpanuia» horodddekra.

JNasnenue ceera. OnwiThel I1. H. JIeOenena.

XUMHYECKOE NEeNCTBUE CBETA.

TexHu4yeckue YCTPOWCTBA W TPAKTUYECKOE MpPUMEHEHHE: (POTOIEMEHT, (POTOMATUHK,
COJIHEYHas1 OaTapesi, CBETOINOI.

Jlemoncmpayuu

®oTo3(deKT Ha YCTAaHOBKE ¢ IUHKOBOU IJIAaCTHHOM.
HccnenoBanue 3ak0HOB BHelIHero ¢porodddekra.
Cetonuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesnuro o -uactui. [lnaneraphas
Mozenb atoMa. [loctymatel bopa. U3nydenue u morsomieHre GOTOHOB MpHU MEpPeXoje aroma ¢

OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buabl cnexktpoB. CrekTp ypoBHEH SHEpruu aroma
BOZOPOAA.

BonHoBbie cBoiicTBa yactuil. Boiusl ge bpoiisa. KoprycKyispHO-BOJHOBOW Tyaau3M.
CrioHTaHHOE M BBIHYKJIEHHOE H3JTyUeHHE.

TexHuueckne yCTpPOHMCTBA M MPAKTUYECKOE IPUMEHEHHWE: CIEKTPAJIbHBIA aHaIu3
(criekTpockor), Ja3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopenb onsita Pesepdopna.

Ornpenenenue JIMHBI BOJTHBI Jlazepa.

HaGumrotenue TMHEHYaThIX CIIEKTPOB H3ITYYCHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnuvie pabomol
Hal6mronenue nruHeYaToro crekrpa.

Tema 3. Amomnoe aopo



DKCHEPUMEHTHI, JTIOKa3bIBAIOIINE CJII0’KHOCTh CTpO€HHUs  sjpa. OTkpbITHE
pagnoaktuBHOCTH. OnbITH Pesepdopaa mo onpeneneHnio coctaBa paIMOaKTHBHOTO U3TYUYCHUSI.
CaoiicTBa anb(da-, 6eta-, raMma-u3IydeHus. BausHue paAnoakTUBHOCTH Ha KUBbIC OPTaHU3MBI.

OTkpeiTHE IPOoTOHA U HeWTpoHa. HykionHas Monens siapa ['eiizen6epra—lBanenko. 3apsn
sanpa. MaccoBoe uucio sauapa. M3oromnsr.

Anbda-pacnian. DIEeKTpOHHBI U MO3UTPOHHBIA Oera-pacnaza. ['amma-u3mydeHue. 3aKoH
PaZlMoaKTUBHOTO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macchl siipa.
SAnepHble peakuuu. JleleHUE U CHHTES sIIEp.

Snepubiii  peaktop. Tepmosimepubiii cunte3. IlpoOieMbl W NEPCHEKTUBHI  SIIEPHOM
JHEPreTUKHU. DKOJIOTHYECKUE ACTIEKTHI SICPHOM SHEPIEeTUKU.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaOJIIOIEHUS U PETUCTPALMH 3JIEMEHTAPHBIX YaCTHULL.
@dynnameHTa bHbIE B3aUMOACUCTBHS. EAMHCTBO (hpM3NUecKoil KapTHHBI MHpAa.

TexHnueckue ycTpoilcTBa M MpaKTUYECKOe MPUMEHEHHUE: J03UMeTp, Kamepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu
CuéTYrK HOHU3UPYIOUTUX YACTHII.
Yuyenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM doTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUZUKHU

Oranbel  pa3Butus acTpoHomuu. [lpukinanHoe ¥ MHpPOBO33pPEHUECKOE 3HAYCHHE
aCTPOHOMUH.

Bupg 3BE31HOTO HeOa. CO3B€3JII/I$I, SAPKUC 3Bé3)1]>1, IJIAHCTBI, UX BUAUMOC IBUKCHUC.

ConHeunas cucTema.

Conuue. ConHewyHas akTUBHOCTh. Mctounuwk sHeprur ConHUIA M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEpPUCTUKU. JlMarpaMMa «CHEKTpaJIbHBIM KIACC — CBETUMOCTB». 3BE3JBI
IJIaBHOM IIOCJICIOBATEILHOCTH. 3aBUCHUMOCTBh «Macca — CBETHMOCTBY» JJId 3BE3] TIIAaBHOMU
MocJyeoBaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXO0XKACHUU 1 BOOIMU COJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].



Mnineunsiii [1yTe — Hama ["anaktuka. [lonoxenue u aeuxenue Connua B ['anaktuke. Tumbl
rajakTuk. PagroranakTuku v kBa3zapbl. YEpHBIE IbIPHI B SIAPAX TalaKTHK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bonbioro B3peiBa. PenmukToBOE M3myyeHue.

Macmrabnas cTpykrypa Beenennoi. MeraranakTuka.
Hepeménnsie mpobieMbl acCTpOHOMUH.
Yuenuyeckue nabnrooenus

Habnronenus: HeBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH
11 OIpeZieNICHUs NOJ0XKEHNsI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUsS
CeBepHOro nostymapus 1 sipkue 3BE31bl.

Habmtonenus B teneckon Jlynsl, manet, Mieunoro IlyTu.
O0o0marniee NOBTOPEeHNE

Ponp ¢u3uky u acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJOTMYECKOW, COIMAIBHOH W
THYECKON cdepax OesATETbHOCTH YeJIOBEKa, pojib M MecTo (U3UKM M aCTPOHOMHMU B
COBPEMCHHOW HAay4YHOW KapTHHE MHpa, poib (U3NYECKOH Teopun B (hopMHpOBaHHH
NpeCTaBIeHU 0 (PU3NIECKON KapTHHE MHUPa, MECTO (PU3UUECKOM KapTHHBI MUpa B 00IIEM psity
COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX PEICTABICHNUI O IPUPOJIE.

MexnpeameTHblie CBSI3U

Nzyuenne kypca ¢usumkm 06azoBoro ypoBHs B 11 Kilacce OCymIECTBIISIETCS C yYETOM
COZIEpKATENbHBIX MEXIPEJAMETHBIX CBA3eH C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHUMHH,
reorpauy ¥ TEXHOJIOTHH.

Mescnpeomemusie nousamus, CBS3aHHbIE C W3YYEHHEM METOJOB HAY4YHOrO IMO3HAHMS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, ¢u3MUecKas BEJIMYMHA, 3aKOH, TEOpHs, HaOIOJICHHE,
SKCIIEPUMEHT, MOACIIUPOBAHUE, MO/IEIb, U3BMEPEHHUE.

Mamemamuxa: perieHue CUCTEMbl ypaBHEHHMH, TPUTOHOMETpPHUYECKUE (DYHKIUH: CHUHYC,
KOCUHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HUX
MPOEKIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIIMH,
MPU3HAKU NI0JI00US TPEYTrOJIbHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUryp u o0bEMa Te.

buonoeus: snexrtpudeckue SBICHUS B KUBOM MpUPOJE, KoJeOaTelbHbIC IBIKCHHUS B
JKUBOW IIPUPOJE, ONTUYECKHUE SIBJICHUS B XKUBOW NPUPOJE, NCUCTBHE paguallid Ha >KUBbIC
OpraHu3MBbl.

Xumus: CTpOEGHHE aTOMOB U MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTAINYECKON PEIIETKH, CIEKTPAIbHBIN aHaIH3.

l'eocpagpusa: MarHUTHBIE TONIOCAa 3€MJIM, 3aJI€KM MarHUTHBIX pyl, GoTochEMKA 3eMHOMN
MIOBEPXHOCTH, NPEACKA3aHUE 3EMIIETPSACEHUI.



Texnonocus: MUHUM  DIEKTpoIlepeaay, TeHepaTop  INEepEeMEHHOT0  TOKa,  AJIEKTPOJBUTATElb,
WHAYKIMOHHAS T1€Yb, pajap, PaaIuoNpPHEMHUK, TEJICBHU30p, aHTeHHa, TeiaedoH, CBU-meub, mpoeKIMOHHBII
anmapar, BOJIOKOHHAs ONITHKa, CoJTHeuHas OaTapesl.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mpeamera «®Du3uka» Ha YpPOBHE CpeaHero oolmiero oOpa3oBaHUS
(6a30BBI  ypOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CJIEAYIOIIUX  JIMYHOCTHBIX,
METAINpPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE PE3yibTaThl OCBOEHHs yuyeOHOro mpenmera «Pu3MKa» TOJDKHBI OTpa)xaTb
TOTOBHOCTh U CIIOCOOHOCTh O0YYalOUIMXCs PyKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3UIMUEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpPHEHTAlMi, IO3UTHBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LEHHOCTSAM POCCHIMCKOrOo  OOIlecTBa,
pacIIipeHHe JKU3HEHHOTO OIbITAa U ONIBITA AESITEIBbHOCTU B IPOLIECCE PEATU3aLMU OCHOBHBIX
HaIpaBJIEHUI BOCTIUTATEIBHOMN 1E€ATEIHOCTH, B TOM YHCJIE B YACTH:

1) IPaKIAaHCKOI'0 BOCIIUTAHUA:

cOPMUPOBAHHOCTh  TPAKIAHCKOW IMO3UIMK  OOydYalOImIerocs KaK akTUBHOTO H
OTBETCTBEHHOT'0 YJI€HA POCCUHUCKOT0 OOIIEeCTBa;

HpI/IHSITI/Ie Tpa)II/IHI/IOHHBIX O6HIG‘-IGJ'IOB6'—IGCKI/IX FYMaHI/ICTI/I'-IeCKI/IX nu JIeMOKpaTI/I'-ICCKI/IX
LICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JACSITETHbHOCTh B HHTEpecax TI'pakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYTPABIIEHUN B 00pa30BaTEIHLHOM OpPraHU3aIiu;

YMEHHE B3aUMOJIEUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSAMEI U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM JEATEIBHOCTH;
2) 1aTPHMOTHYECKOT0 BOCIINTAHMSA:
c(OPMHPOBAHHOCTH POCCUHCKON TPaKTAaHCKON MIEHTHYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAaM, JOCTH)KEHUSM POCCHUMCKHX
Y4EHBIX B 00J1aCTH (PU3UKU U TEXHUKU;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUA:
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, TUYECKOTO TMOBEACHHS,

CIIOCOOHOCTE OIICHUBATh CUTyallMIO W IPHUHUMATb OCO3HAHHBLIC PEIICHUSA, OPUCHTUPYACH
Ha MOPaJIbHO-HPABCTBCHHBLIC HOPMBI U ICHHOCTH, B TOM YHCJIC B ACATCIbHOCTH y‘-IéHOI‘O;

OCO3HaHUE JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMUUBOTO OYAyIIETro;
4)3CTEeTHYEeCKOT0 BOCIIUTAHUA:

ACTETHYECKOE OTHOIICHHE K MHPY, BKIIOYas SCTETHKY HAayYHOTO TBOPUYECTBA, MIPUCYIIETO
¢u3nueckoil Hayke;

5) Tpya0BOro BOCIMTAHUS:
UHTEpeC K pasIu4HbIM cdepaMm npodeccHOHANbHON AedaTeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (U3NKOH W TEXHUKOH, YMEHHE COBepIIaTh OCO3HAHHBIA BEIOOp OymyIien

npo@eccnn " pCaJIN30BbIBATH COOCTBEHHBIE KU3HEHHEIE IIJ1aHBI,

TOTOBHOCTh M CITOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUH BCEU JKU3HU;

6) 5K010rHYeCKOr0 BOCTIMTAHMS:

cOPMHUPOBAHHOCTh IKOJOTHMYECKOH KYJIbTYPHI, OCO3HAaHHE TJIOOAITBHOTO XapakTepa
AKOJIOTMYECKUX MPOOIEM;

IUIAHUPOBAHUE M OCYILECTBICHUE ICHCTBUU B OKPYJKAIOLIEH CpPEele HAa OCHOBE 3HAHUSA
1eJIel yCTOMYHMBOTO pa3BUTHS YEJIOBEUECTBA,

paciiup€HUC OIblTa ACATCIBHOCTU 9KOJIOTHYEeCKON HAIpaBJICHHOCTH Ha OCHOBC
UMEIOIIUXCS 3HAaHUN 110 (I)I/ISI/IKG;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

CcOPMHUPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHA (PU3NIECKON HAYKH;

OCO3HAaHHUEC LCHHOCTHU HaYQHOﬁ ACATCIIbBHOCTU, TOTOBHOCTH B MPOLCCCC U3YUYCHUA (I)I/ISI/IKI/I
OCYHICCTBIIATD IMMPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIbHOCT HHANBUAYAJIBHO U B T'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHBIE YHHBePCAJIbHbIE YUeOHbIe eiCTBHUS



Ba3oBble Jornuyeckue aeicTrBus:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aAKTyaJIM3HpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEACIIATh LUCIIU ACATCIIBHOCTH, 3a/1aBaTh MapaMCTPbl U KPUTCPUHN UX JOCTUKCHUA,
BBIABIIATE 3aKOHOMCPHOCTH U ITPOTHBOPCUYHNA B pACCMATPHUBACMBIX (I)I/I3I/ILICCKI/IX SABJICHUAX

pa3pabaTbIBaTh IUIAH pelIeHus NpoOaeMbl ¢ yUETOM aHaIM3a UMEIOIINUXCS MaTepHaIbHbBIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCHUTb KOPPCEKTHUBBI B JACATCIBHOCTH, OLUCHHUBATH COOTBCTCTBUC PE3YJILTATOB LCIIAM,
OLICHUBATh PUCKHU HOCJ'IC,I[CTBI/Iﬁ JCATCIIBHOCTU,

KOOPJMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHUSX pPEATbHOT0, BHUPTYaJbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.
Ba3oBble ucciaenoBaresLCKue AeiCTBHSA:

BJIa/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMU TMOHATUSMU U METOAaMH (PU3NUECKOU
HaYKH;

BJIaJICTh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEIBCKON M MPOSKTHOW JESTENbHOCTH B 00JacTH
(U3HUKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHHS 3aa4
(U3NIECKOT0 COIePKaHMsI, MPUMEHEHUIO PA3JIMYHBIX METO/IOB MIO3HAHHS,

BJIAJICTh BUJAMHU JESATEIBHOCTH IO IOJYYCHHIO HOBOTO 3HAHHS, €r0 HHTEPIIPETAINH,
MpeoOpa3oBaHMI0O M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYallUsX, B TOM YHCIE IPHU
CO37IaHUU YYEOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYHMHHO-CJICJICTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3ajJady, BBIIBUTATH
TUMOTE3y €€ pelIeHUs, HAXOIUTh AapryMEHThl JUIs JIOKa3aTeNbCTBA CBOUX YTBEPKICHUM,

3a/1aBaTh NapaMeTpbl U KPUTEPUHN PEIICHMS;

AHAJIM3UPOBATH IMMOJTYYCHHBIC B XO04€ PCUHICHUA 3aa4u pE3yJIbTaTbl, KDUTUYCCKHN OLICHUBATD
HUX JOCTOBCPHOCTD, IIPOTHO3UPOBATH USMCHCHUEC B HOBLIX YCIIOBUSAX;

CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4i B 00Pa30BaTEIbHON J€SITENbHOCTH, B TOM
qHCIIe IPU U3yYeHUH (DUBHKH;

AaBaTb OICHKY HOBbBIM CUTYAlIUAM, OLICHUBATDH HpI/IO6peTéHHBII71 OIIBIT,

YMETh NIEPCHOCUTDH 3HAHUS 10 (I)I/I3I/IKC B IPAKTUYCCKYIO 001acTh KUBHCOACATCIIbHOCTH,
YMETH UHTETPHUPOBATE 3HAHUA U3 PA3HBIX IPECAMETHBIX O6J'IﬁCTCI>i;

BBIJIBUT'aTh HOBBIC UCH, IIPEJIaraTb OpUIriHaJIbHBIC IMTOAXOAblI U PCIHICHU A,

CTaBHUTb HpO6J’I€MBI " 3a7a4u, JOITYyCKAIHUE AJIbTCPHATUBHLIC PCIICHUA.



Pabora ¢ unpopmanmeii:

BJIaJIeTh HaBBIKAMU IOJIy4eHUs] WHPopMalUU (U3HUECKOTO COJEpPKAHUSA U3 UCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBJISITH IOMCK, aHAJINW3, CHUCTEMATHU3alHUI0 U
MHTEpIpeTaLNIO HHPOPMALIUU PAa3IMYHBIX BUJIOB U (OPM MpeICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(OPMALIUH;

HCIIOJIB30BAaTh CPECACTBA I/IH(l)OpMaHI/IOHHBIX N KOMMYHHUKalIMOHHBIX TEXHOJIOTHI B
pelICHMH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPIaHU3AIMOHHBIX 3aJ]ad C COOJIIOJICHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepekeHrs, IPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MacHOCTH;

co3JlaBaTh TEKCThl (DU3UYECKOrO COJEpKAaHUS B PA3IUUHBIX ¢dopmarax ¢ yd&ToMm

Ha3HayeHus: WHGOpMalMKW M LEJNEeBOM ayAUTOpPUM, BBIOMpas oONTUMaJbHYIO (opmy
NPECTaBICHUS U BU3YyalIU3alllu.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:
OCYIIECTBIATH OOIIEHNUE HA YpoKaX (PU3UKH U BO BHEYPOUHOH EATEIbHOCTH;
paciio3HaBaThb MPCAIIOCHIIKA KOH(l)J'II/IKTHBIX CI/ITyaIII/II\/’I U CMAT4YaTh KOH(i)J'II/IKTI)I;

pa3BépHYTO M JIOTUYHO H3JIaratb CBOIO TOYKY 3pC€HUA C HCIOJIb30BAHHUCM S3BIKOBBIX
CpCAaACTB;

MMOHUMATh U UCIOJI30BATh MIPEUMYIIECTBA KOMAHHOW U WHIUBUYyIBHONU PaOOTHI;

BbIOMpATh TEMATHKy U METOJIbl COBMECTHBIX JAECUCTBUN C y4€TOM OOIIMX HMHTEPECOB U
BO3MOYKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh 1IeJIM COBMECTHOW JI€ATEIbHOCTH, OpPraHM30BBIBATH W KOOPJAMHHPOBATH
JEUCTBUSL TO €€ JOCTHXKEHUIO: COCTAaBJATh IUIAH JCHCTBHM, PaCHpeleisTh PO C YYETOM

MHEHUI Y4aCTHUKOB, 00CYXJIaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIA/a M KaXJI0T0 yYaCTHMKA KOMaH[bl B OOLIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJyiaraTb HOBBIE IPOEKTHI, OLEHMBATh WJEU C IO3UMLUUUA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYNMOCTH;

OCYHWICCTBIIATL TMO3UTHUBHOC CTPATCTHUCCKOC TIOBCACHHWEC B PpPa3IMYHbBIX CUTYyalUIX,
MMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh WHHUIINAaTHUBHBIM.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁHI)Ie JeHCTBUSA



Camoopranuzanms:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESITENbHOCTh B OOJIACTH (PU3MKH U
aCTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (JOPMYIIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHMS PACYETHBIX M KAYECTBEHHBIX 3a]ad, ILIAaH
BBIIIOJIHEHUSI IPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEIIIOYTCHMI;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paclipsiaThb paMKH yqe6H0r0 npeaMeTa Ha OCHOBC JIMYHBIX HpeHHOQTeHHﬁ;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBAaTh €ro, OpaTth Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

crocobcTBOBaTh  (OPMHUPOBAHUIO W TMPOSBICHUIO SPYIUIMH B 001IacTH  (U3MKH,
MTOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIMOHAJIbHBIA HHTEJLJIEKT:

AaBaTb OLCHKY HOBBIM CUTyallUAM, BHOCUTHL KOPPCKTUBLI B ACATCIIBHOCTH, OLICHUBATDH
COOTBCTCTBHUEC PE3YJIbTATOB LC/IAM;

BJIaJCTh HaBbIKaMU IMO03HABATCIILHOM pe(l)HeKCI/II/I KaK OCO3HaHHA COBCPIIACMBIX ILCI\/JICTBI/II\/JI
1 MBICJIUTCIIBHBIX ITPOLECCOB, UX PC3YJIbTATOB U OCHOBaHI/Iﬁ;

UCIOJIb30BaTh MPUEMBI peIeKCUH IS OLIEHKU CUTYalluu, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS 110 UX CHUXKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX IPU aHAJIU3€E PE3yJIbTaTOB JEATEIbHOCTH;

NPUHUMATH ce0s, TOHMMAast CBOM HEJOCTATKU U JOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKH.

B nmpouiecce nocTrkeHs TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOrPaMMBbI MO (pu3HKe Juis
YPOBHSI CpeIHEro 00Iero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIBHBIN

UHTEIJIEKT, MPEANoIaralouuii cpopMUPOBAHHOCTD:

CaMOCO3HaHHs1, BKIIFOYAIOUICTO CITOCOOHOCTH MOHUMATEL CBOE OMOIIMOHAJIBHOC COCTOSHHCE,
BUJCTH HAIIPABJICHUA PA3BUTUSA COOCTBEHHOM AMOIIMOHAIFHOM C(I)epbl, OBITh YBCPCHHBIM B ce6e;

CaMOpPCryJIMpoBaHus, BKIIIOYAKOMLICTO CaMOKOHTPOJIb, YMCHUC IIPUHUMATb
OTBETCTBEHHOCTb 3a CBOE IIOBCIACHUC, CIIOCOOHOCTH aaanTupoBaTbCd K SMOIMOHAJIbHBIM
HU3MCHCHUAM U NIPOABJIATH FI/I6KOCTB, OBITE OTKPBITBIM HOBOMY;



BHYTpeHHCﬁ MOTHUBAIuu, BKJ'IIO"IaIOH_Ieﬁ CTPCMJICHUC K JOCTHIKCHHUIO HCIU U YCIICXY,
OIITUMU3M, MHUIUATUBHOCTH, YMCHUC JI@I)iCTBOB&TB ncxoasa u3 CBOMUX BOSMO)KHOCTGI\/'I;

OMITATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh IMOHWMATh SMOIMOHAIBHOE COCTOSHHE IPYTHUX,
YUUTBIBATh €TI0 IPU OCYLIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO M COTNEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPaMBATh OTHOILLEHHS C JPYTUMHU
JIFOIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 10 kjiacce nmpeaMeTHbIE pe3yibTaThl Ha 6a30BOM YPOBHE HOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHHA:

JEMOHCTPHUPOBATh Ha MPUMEpaX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU COBPEMEHHOM
HAay4YyHOM KAapTUHBI MHPA, B PA3BUTUH COBPEMEHHOW TE€XHUKH U TEXHOJOTMH, B MPAKTHYECKON
JIeSITeIIbHOCTH JIFOICH;

YUUTHIBATh TPAHMLBI NPUMEHEHUS M3YUYEHHBIX (U3MYECKHX MOJeNel: MaTepuabHas
TOUYKa, MHEpIHMAIbHAs CHUCTEMa OTCUETAa, aOCOIIOTHO TBEPJOE TENO, MJCAJIBHBIA ra3, MOIEIU
CTPOEHMSI Ta30B, )KUJKOCTEH M TBEPIBIX TEJ, TOYEUHBIM JJIEKTPUUECKUN 3apsij NPU pEIICHUN
¢buznyeckux 3a1ay;

pacrio3HaBath (U3UUECKUE SIBIICHUS (MPOIECChI) U OOBICHATH MX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KUHETHYECKOH TEOpUU CTPOCHHSI BEIIECTBA U AJIEKTPOJAUHAMUKHU:
pPaBHOMEPHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBH)KEHUE, CBOOOJHOE TMaJieHUE Tell,
IBUKEHHE 110 OKpPY)XHOCTH, WHEpIHs, B3auMojaeucTBue Tten, auddysus, OpOyHOBCKOE
JBUKEHHUE, CTPOCHME KHUJKOCTEH M TBEPIABIX TeJl, U3MEHEHHE O00BbEMa TeNl NpU HarpeBaHUU
(oxJax<IeHnH), TeIJIOBOE paBHOBECHE, UCIIapeHHe, KOHACHCAIus, TNIaBJIeHIe, KPUCTAITH3AIus,
KHUIIEHUE, BJIAKHOCTb BO3/lyXa, MOBBIIICHNE JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM
cocyze, CBsA3b MEXKAY MapaMeTpaMH COCTOSHHUSI Ta3a B M30IpOLIeccaxX, AJEKTpU3alus Tel,
B3aUMOJICVICTBUE 3apsI0B;

OIMCHIBaTh MEXAaHUYECKOE JBWKEHHE, UCTONb3Yysd (PU3MUYECKUE BEIWYHMHBI: KOOPIUHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHJIA, UMITYJIbC Tella, KHHETHYeCKast
SHEprus, NOTEHIMANbHAs SHEpPrus, MexaHudeckas paboTa, MeXaHHMUYECKass MOIIHOCTb;, MpHU
ONMCAaHUU TMPABWIBHO TPAKTOBaTh (U3UUECKUH CMBICH MCHOJIb3YEMbIX BEIMYUH, WX
0003HAaYEeHUS M €AUHUIIBI, HAXOAUTh (POPMYJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUNHY
C IPYTUMH BEIINYMHAMY,

OIMKMChIBATh HM3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEII M TECIUIOBEIC ABJICHUA, HCIIOJIb3YyA
(I)I/I3I/IIICCKI/IG BCJIIMYHHBI: JaBJICHUC Tas3a, TCEMIICpATypad, CPpCAHAA KHUHCTHUYCCKAsA OHCPIUid
Xa0THYCCKOT'O JABWIKCHHA MOJICKYJI, CPCAHCKBaJApaThudHasd CKOPOCTb MOJICKYJ, KOJIUYCCTBO
TCIJIOTBI, BHYTPCHHSSA SHCPIuUsi, pa60Ta rasa, KOB(I)(I)I/II_II/ICHT IOJIC3HOI'O ,Z[GI>’ICTBI/I$I TCIIJIOBOI'O
ABUTATCIIA; IIPU OMMMCAHUU ITPABUJIIBHO TPAKTOBATH (1)I/ISI/I‘I€CKI/II\/II CMBICJI UCITIOJIB3YEMbIX BEJINYHMH,



UX 0003HAYCHUS U CANHUIbI, HAXOIAHTH (I)OpMYJ'ILI, CBA3BIBAOIINC NOAHHYIO (I)I/ISI/I‘-IGCKYIO
BCJIIMYHHY C APYTUMH BCIIMUMHAM;

ONMCBIBATh M3YYEHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUYECKHE SIBICHUS
(mporecchl), UCTIONB3Ysl (U3UUECKUE BETMUMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpUYecKoe IOJIe,
HaIpsOKEHHOCTh  MMOJISA, IOTEHLHMAaJ, pa3HOCTh IOTCHIMAIOB; IIPU OINHWCAHWM IPABHIBHO
TPaKTOBaTh (PU3MYECKUH CMBICT MCIOJIb3yEMbIX BEJIWYMH, UX OOO3HAYEHHUS W €IUHUIIbI;
yKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DPH3HUECKYIO BEIMUUHY C APYTHMH BETHIMHAMU;

aHATM3UPOBATh (PU3NYCCKUE TIPOIECCHl W SIBJICHHSI, HMCIONB3YsS (PU3UYECKHE 3aKOHBI U
MPUHIMIBE: 3aKOH BcemupHoro TtsaroteHud, I, II u Il 3akonsl HbroTOHa, 3aKOH CcOXpaHEHUs
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, MPUHIIUIT CYNEPIO3UIIMN CUJI, IPUHIUIT
paBHOIpPaBUsl UHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUI0 CTPOSHUS
BEILIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEJHEH KUHETUYECKOW HSHEPTrUU TEIIOBOTO JIBHIKEHMS
MOJIEKYJ1 € aOCOJIOTHOM TeMmIepaTypoil, MEepBbIil 3aKOH TEPMOJWHAMUKHU, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsizia, 3akoH KylloHa, Mpu 3TOM pas3iinyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4eCcKOe BBIPAKEHUE U YCIOBUS (TPaHUILIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHbIE PUHIUIIBI IEUCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3nuyath ycaoBUs UX O€30MaCHOT0 MCIIOIb30BaHUS B IOBCEAHEBHOM KU3HM;

BBINOJIHATh SKCIIEPUMEHTHI 10 MCCIEJOBAHUIO (U3NYECKUX SIBICHHH U TPOLIECCOB C
UCIOJb30BaHUEM TPSAMBIX U  KOCBEHHBIX H3MEpEHHHl, mpu 3SToM  (OpMyIHpOBaTh
npobieMy/3agadyy M TUNOTe3y Yy4eOHOro OKCIepUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEUIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYIIECTBIISITh MPSIMBIE U KOCBEHHBIE H3MEpEHHS (U3NYECKHX BEIUYMH, MPH 3ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJIb30BATH W3BECTHHIE METOJbl OLIEHKU
IIOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH MEXKAY (PU3NUECKUMHU BEIMUMHAMH C UCTIOJIb30BaHUEM MPSIMBIX
U3MEpPEHHM, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yibTAThl MOJYyUYEHHOU
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUI U TpaduKoOB, JenaTh BHIBOJBI I10
pe3yabpTaTaM UCCIIEI0BAHMS;

coOmroaTh IMpaBmia O€30MacHOTO TpyAa NPH TNPOBEICHUM HCCIEIOBAaHMNH B paMKax
y4eOHOrO OKCIepHMEHTa, y4eOHO-HCCIIEAOBATENbCKOW M TPOEKTHON AEATeNbHOCTH C
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1JAOOPaTOPHOro 000pyAOBaHUS;

pemiath pacu€THBIC 33Ja4M C SIBHO 33JaHHONW (PU3MUYECKOW MOJENbIO, HUCIONb3Ys
¢bu3nyeckne 3aKOHbl M IPUHIMIBI, HA OCHOBE aHAJIN3a yCJIOBMS 337a4l BbIOUPATh (PU3MUECKYIO
MOJICNIb, BBIACNATh (DU3UYECKUE BEIWYMHBI M (POpMyIbI, HEOOXOIUMBIE sl €€ pelieHus,
IIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTD I10JIyY€HHOI'0 3HaueHHs (PU3MUEeCKON BEINYMHBI,

peiaTh KAa4YCCTBCHHBLIC 3aaa4dM: BBICTpaWBAThb JIOTHYCCKHW HCIPOTHBOPCUYHMBYIO ILECIIOYKY
paccy;x;[eHm?I C OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/IG SIBJICHUA,

UCMOJb30BaTh TPU  pEIIeHUH Y4eOHbIX 3aJjad COBPEMEHHble HH(POPMALMOHHBIE
TEXHOJOTHM JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpETAlM U NpPEJCTaBICHUS y4eOHOW U
HAYYHO-TIONYJISIpHOW HMH(OpMAaIMK, NOTYYEHHOW U3 Ppa3IM4YHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBATH MOJTyYaeMyto HH(OpMAIHIO;



NPUBOJUTH NMPUMEPHI BKIIA/Ja POCCUHCKUX U 3apyOekKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHUE TIPOLECCOB OKPYIKAIOUIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWA 10 (U3MKEe B TOBCETHEBHOM JKU3HU IS
obecrieyeHns: 6€30MaCHOCTH MPU OOPALEHNH ¢ MPUOOpaMH U TEXHUUYECKUMH YCTPOUCTBAMH, JJIS
COXPAHEHHUs 3J0POBbs U COOJIOJEHUSI HOPM SKOJIOTHYECKOT0 ITOBEIEHUS B OKPYXKAIOILEH cpelie;

paboTaTh B rpymIie ¢ BHIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, MIIaHUPOBATh PabOTY
IpYMNIbl, PALMOHAIBHO pPACHPENENATh OOA3aHHOCTM M IUIAHUPOBATh JEATEIBHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHMBATH BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIIbI B
peleHre paccMaTpuBaeMoi pooIIeMBl.

K xonmy oOydenus B 11 kJjacce mpeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLIMXCSI YMEHUHA:

J€MOHCTPUPOBATh HA NpUMEpax Posib U MeCTO (PU3MKH B (POPMHPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
JeSITeIbHOCTH JIIOJIEH, IEJIOCTHOCTh U €TUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUYUTBIBATb TI'PaHUIbl TPHUMCHCHUSA H3YUCHHBIX (1)I/ISI/IquKI/IX Moneneﬁ: TOYCYHBIHN
BHGKTpI/I‘IeCKI/If/'I 3apsan, Jyd CBETa, TOYCYHBIM HCTOYHUK CBCTa, dACpHAsA MOACIIbL aTroma,
HYKJIOHHAA MOZCJIb ATOMHOTO sApa I[P PCHICHUN (1)I/ISI/I‘ICCKI/IX 3aJa4,

pacrio3HaBaTh (U3UYECKUE SIBICHUS (MPOIECChI) U OOBICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKHA ¥ KBAHTOBOUM (DM3HMKH: IJIEKTPUYECKass MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE JEHCTBHS TOKa, B3aMMOJCHCTBHE MAarHHTOB, DSJCKTPOMAarHHTHAs
WHIYKIUSA, JEHCTBUE MArHUTHOrO TOJII HAa IMPOBOJHHUK C TOKOM MW JABWXKYLUMKCS 3apsn,
AIIEKTPOMArHUTHBIE KOJICOAHUS ¥ BOJHBI, TIPSMOJIMHEWHOE PacIpOCTPaHEHHE CBETa, OTPaXKeHHUE,
npejgomiieHue, uHTepdepeHuus, Iuppakuus W TOJApU3alUs  CBETa, AUCIEpCUst CBETa,
dbotoanexkrpudeckuii r3¢dext (horoaddekT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAsS PaIMOAKTUBHOCTE;

OIIUCHIBaTh WM3YUYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MATHUTHBIE, ONTHYECKHE,
AJIEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI),
UCTONB3ysl (U3UYECKUE BEJIMYMHBL: JJIEKTPUYECKHH 3apsisl, CuUjla TOKa, OSIEKTPUUYECKOE
HaIpsDKEHUE, 2JIEKTPUUECKOE COMPOTUBIIEHNE, PA3HOCTh OTEHIMAIOB, 3JIEKTPOIBIKYIIAs CUIIA,
paboTa TOKa, MHIYKLHS MarHuTHOrO Mojisi, cuwia Ammnepa, cuia JlopeHla, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUsl 3JEKTPUUECKOr0 M MAarHUTHOIO IOJIeH, MEepPUOJ M 4acToTa KoyieOaHWil B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHUjla TOKa B MPOLIECCe TAPMOHHUECKUX 3JICKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cuja JIMH3bL, MPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX O003HAUEHUS M EJUHULBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUMHY C IPYTMMH BETUYUHAMU;

ONMCHIBATh M3YYECHHBIC KBAaHTOBBIC SIBJICHUS M TPOIECCHI, HCIONB3YS (PH3HUECKUE
BEJIMYMHBI: CKOPOCTh IEKTPOMATHWUTHBIX BOJIH, [UIMHA BOJIHBI M 4acTOTa CBETA, DHEPIUs H
uMIyiasc (OTOHA, MEpPUOJ TNoJypacmhazna, 3HEPrHs CBSI3M aTOMHBIX SA€p, NPU ONHUCAHUU
NPaBUIbHO TPAaKTOBAaTh (U3MUECKUIl CMBICI MCIOJIB3yEMbIX BEJIMYMH, MX OOO3HAueHUs |
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMYMHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIISITH 3HAYEHUE (PU3NUECKON BETHMUUHBI;



aHATM3UPOBATh (PU3NYECKUE TPOIECCHl W SBICHHS, MCIONb3YSd (U3UYECKHe 3aKOHBI U
MPUHIAIG: 3akoH OMa, 3aKOHBI TIOCJTCJOBATSIIBHOTO W MapaUICIbHOTO  COCTUHCHHS
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHIla, 3akOH DJIEKTPOMATHUTHOW HMHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI TPEIOMIICHHS
CBeTa, YypaBHeHHe OWHImITEeHHa st ¢GorodPdekrra, 3aKOH COXpPaHEHHS DJHEPIHH, 3aKOH
COXPAaHEHUs HWMITYJIbCA, 3aKOH COXPAHCHUS JJICKTPUYCCKOTO 3apsijia, 3aKOH COXPaHCHHS
MaccoBOTO 4YHCIa, MOCTyJIaThl bopa, 3aKOH paguOaKTHBHOIO pacmaja, Mpu ITOM pa3indarh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHHWE W YCIIOBHUS (TPaHUIIBI,
001acTH) MPUMEHUMOCTH;

OIpENIeNIATh HANpaBICHUE BEKTOpa MHIYKIMM MAarHUTHOIO IOJI MPOBOJHHUKA C TOKOM,
cwiibl Amriepa u cuibl JlopeHna;

CTPOMTbH U OMMCHIBATh N300pa’keHUE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JINH30M;

BBIMOJIHATh JKCIIEPUMEHTHI 10 HCCIECIOBAHUIO (U3NYECKUX SBICHHA U TIPOLIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX U3MEpPEHMH: TMpH 3ToM  (HOpMyIHpOBaThH
npobiemy/3agayy M TUMNOTe3y Yy4eOHOro OKCHepUMEHTa, CcoOMpaTh YCTaHOBKY M3
MIPEeI0KEHHOT0 000PY0BaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIATh MPSMblE U KOCBEHHBIE H3MEPEHHUsS] (PU3NYECKUX BEIUYMH, NPU 3ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIHOJIb30BATh W3BECTHHIE METOJbl OLIEHKU
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIMYMH C MCIIOIB30BAHUEM MPSIMbIX U3MEPEHUIL:
IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAThl MOJYYEHHON 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAe Tabnui W rpaduKoB, JelaTh BBIBOJABI IO pe3yJibTaTaM
HCCIIE0BAHMS;

coOmroaTh IMpaBmiia OE30MacHOTO TpyAa NPH TPOBEICHWM HCCICAOBAaHMN B paMKax
yu4eOHOro HKCHEPUMEHTa, Y4eOHO-HCCIEeOBATENbCKOM M MPOEKTHOH  JEesATEeIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMUCTB U J1JaOOPaTOPHOro 000pyA0BaHUS;

pemars pacu€THbIE 3aJauyud C SBHO 3aJaHHOM (U3NYECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJIN3a yCIOBHS 337a4 BbIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIWYMHBI W (POPMyIbI, HEOOXOIWUMBIE sl €€ pelIeHus,
MPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOI0 3HauUeHHs! (PU3MUeCKON BEINYHHBI,

peliaTh KauyecTBEHHbIE 3a/layM: BBICTpaMBaTh JIOTMUECKH HEMPOTUBOPEUHBYIO IEMOYKY
paccyXJIeHUl ¢ OTOPOi Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUYECKUE SBIICHUS;

UCTOJb30BaTh TPU  pEIIeHUH Y4eOHBIX 3aJjau COBpPEMEHHBbIE HWH(POPMALMOHHBIE
TEXHOJOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIpETAlM U HpPEJCTaBICHUS y4eOHOW U
HAYYHO-TIONYJISIpHOW HMH(OpMAIK, TOTYYCHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOTy4aeMyIo HH(OpPMaLIUIO;

O0OBSCHATD MMPUHIUIIBL [[€I>'ICTBH$I MaliuH, HpI/I60p0B N TCXHUYCCKUX yCTpOﬁCTB, pasinyaTtb
YCJIOBUS UX 0€30IaCHOro MCIOIL30BaHUA B HOBCGHHGBHOﬁ KHN3HU,

MPUBOJIUTH MPUMEpPHl BKIIAJa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;



UCTOJIb30BaTh TEOPETHUECKUE 3HaHMUA MO (U3MKEe B IOBCETHEBHOM JKHM3HU IS
oOecrniedyeHus: 6€30MaCHOCTH MPHU OO0paILEHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPOHCTBAMHU, JIIst
COXpaHEHHs 3JJ0POBbS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKpYXKarolleil cpere;

pa0oTaTh B IpymIie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLMATIBHBIX POJIEH, MIIaHUPOBATh PabOTy
IpyNNbl, palMOHAIBHO paclpeiensiTh O0S3aHHOCTH M IUIAHUPOBATH JIEATEIbHOCTh B
HECTaHJAPTHBIX CUTYallUsAX, aJleKBaTHO OLICHMBATh BKJIAJ Ka)XKIOTO M3 YYaCTHHKOB I'PYIIIBI B
pelieHne paccMaTpuBaeMON IPOOIEMBI.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmeHoBaHMe pa3nenos n Tem KonnyecTBo 4Yacos
n/n nporpamMmbl Bcer KoHTponbHble [lpakTuyeckune
o] paboThl paboThl
Pazpen 1. PUBUNKA N METOAbI HAYHHOIO NO3HAHUA
1.1 ®dunsuka n meTobl HAY4YHOr O NMO3HaHNA 2 0 0
NToro no pasgeny 2
Pazpen 2. MEXAHUKA
2.1 KuHemaTuKa 5 0 0
2.2 JwnHamuka 7 0 0
2.3 3aKOHbl COXpPaHEeHNs B MEXAaHUKe 6 1 1
NToro no paspeny 18
Pazpnen 3. MOJIEKYJIAPHAA ®U3NKA U TEPMOANHAMUKA
3.1 OCHOBbI MONIEKYNSAPHO-KNHETUYECKOW 9 0 1
Teopuun
3.2 OcCHOBbI TepMOANHAMUKN 10 1 0
3.3 ArperaTHble COCTOAHUSA BeLleCcTBa. 5 0 0
da3o0Bble nepexoabl
NToro no paspeny 24
Pazpnen 4. DJIEKTPOOUHAMUKA
4.1 D2nekTpocTaTuKa 10 0 1
4.2 T1OCTOAHHBIN SNEKTPNYECKNIN TOK. TOKN 12 1 0
B pa3/INYHbIX cpepax
WNToro no paspeny 22
Pe3epBHOE Bpems 2
OBLLEEE KOJINYECTBO HYACOB MO 68 3 3
MPOIrPAMME
11 KJIACC
Ne HanmeHoBaHMe pa3fenioB N Tem Kosn4ecTBO 4acos
n/n nporpamMmsl Bcer KoHTposbHble  [lpakTudeckue
o) paboThl paboThl

Paspen 1. 3JIEKTPOOVUHAMUKA

1.1 MaruuTHOEe none. 11 1 3
dNeKTpoMarHUTHasa UHAYKLNS

=S5 M



No HanmMeHOBaHMe pa3nenos U Tem Kosim4yecTtBO 4Yacos

n/n nporpaMmmsl Bcer KoHTponbHble [lpakTu4deckune
o) paboThl paboThbl
NToro no paspeny 11
Pazpnen 2. KOJIEBAHUA N BOJIHbI
2.1 MexaHun4yeckme v 9 0 1 E
3N1eKTPOMarHUTHble KonebaHuns h
2.2 MexaHn4yeckue v 5 1 0 E
3/IeKTPOMarHNUTHbIE BOJIHbI h
2.3 OnTtunka 10 0 3 E
h
WToro no paspeny 24
Paspen 3. OCHOBbI CNELLMAJIbBHON TEOPUUN OTHOCUTEJIbHOCTH
3.1 OcCHOBbI CrieumnanbHON Teopun 4 1 0 E
OTHOCUTENIbHOCTK h
NToro nmo paspeny 4
Pazpnen 4. KBAHTOBAA ®U3UKA
4.1 3neMeHTbl KBAHTOBOW OMNTUKWN 6 0 0 E
h
4.2 CTpoeHue aToMa 4 0 0 E
h
4.3 ATOMHOe agpo 5 0 0 E
h
WToro no paspeny 15
Pazpen 5. 9JIEMEHTblI ACTPOHOMUAUN N ACTPODPU3UNKHN
5.1 3nemMeHTbl aCTPOHOMUMN 1~ 7 1 0 E
aCTPOPU3NKN h
NToro no paspeny 7
Pazpnen 6. OBOBLLAIOLLEE NOBTOPEHUE
6.1 O6ob6lwatoliee NoBTOpeHNE 4 0 0 E
h
NToro no paspeny 4
Pe3epBHOE BpemMs 3
OBLLEEE KOJINYECTBO HYACOB MO 68 4 7
NMPOrPAMME
MOYPOUYHOE IIJIAHUPOBAHUE
10 KJIACC
No TeMa ypoka
n/n

1 du3nka — HayKa o npupoge. Hay4Hble MeToAbl MO3HAHNA OKPY>KatloLero Mmpa

2 Ponb n mecto pnsnkn B popM1MpoBaHNM COBPEMEHHON HAYYHOW KapTUHbLI MUpa
AeaTeNIbHOCTN Noaen

3 MexaHun4eckoe asmxeHne. OTHOCUTENbHOCTb MEXaHNYeCKOro AsxeHus. lNepe
yCcKopeHue

4 PaBHOMepHOE NpsMOSIMHEHOE ABUXEHMe

PaBHOyCKOpeHHOe NpsAMOJINHENHOE ABUXKEHNe

6 CsoboaHoe nageHune. YckopeHmne cBobogHOro nageHus

Ul



No
n/n

15
16
17
18
19

20
21
22

23
24
25
26

27
28

29
30

31
32
33
34
35
36
37
38
39
40
41

Tema ypoka

KpuBonnHenHoe aBmxeHue. [IBuxeHne MmaTepumasibHOM TOYKN MO OKPYXHOCTN

MpuHUKn oTHoCUTenbHOCTU MNanuneda. HepuwnanbHbie cCUCTeMbl oTcYeTa. [lepsl
Macca Tena. Cuna. MNMpuHumn cynepno3nunm cun. BTopon 3akoH HbloToHa Ans i
TpeTu 3aKOH HbIOTOHa 0N MaTepuasbHbIX TOYEK

3aKOH BCEMUPHOro TaroteHnsa. Cuna Ta)xecTu. [epBasd KoCMMYeckKas CKOpPoCTb
Cwuna ynpyrocTtun. 3akoH N'yka. Bec Tena

Cuna TpeHusa. KoasdppununeHT TpeHnd. Cnna ConpoTUBIEHUA NPU ABUKEHUN Te,
MocTynaTesibHOE N BpallaTesibHOe ABMXeHne abcontoTHO TBEPAOro Tesna. Mowm
Ycnosua pasHoBecus TBEPAOro Tena

NMnynbc MaTepunasbHON TOYKM, CUCTEMbl MaTepuasibHbIX TOYEK. MIMNybC CUE
nMnynbca. PeakTuBHOE ABMXKEHUE

PaboTa 1 MOWHOCTb CUiibl. KNHETNYECKas IHeprusa MaTepumasibHON TOYKN. Teor
KWHETUYECKOW 3Heprum

NMoTeHuwanbHasa sHeprus. NoTeHUnanbHasa sHeprusa ynpyro AeopMmnpoBaHHOL
MoTeHuwanbHasa s3Heprusa Tena 863N NOBEPXHOCTU 3eMn

MoTeHUuManbHble N HEMOTeHUWasibHble CUbl. CBA3b pa6OTbI HenoTeHunalabHbIX
MexaHn4Yeckomn dHEPrmnm cNCTemsbl Tes. 3aKOH CoOXpaHeHn4d MexaHMn4YecKoun oHep!

JNlabopaTopHasna paboTa «MccneposaHue cBA3n paboTbl CUAbI C UBMEHEHNEM ME)
Ha NpUMepe pacTsXKeHUs Pe3NHOBOIro XryTa»

KoHTposibHasa paboTa no temMe «KnHemaTumka. AIMHaMukKa. 3aKOoHbl COXPaHEHMS
OCHOBHbIE NMONOXKEHUA MONEKYNSAPHO-KUHETUYECKON Teopun. bpoyHOBCKoe OBV

XapakTep OBMXEHUS U B3auMoLenCcTBUSA YacTul, BewecTsa. Mogenn cTpoeHus
TBEPAObIX Ten

Macca monekyn. KonndecTso BeulecTBa. [locTtodsHHasa ABoraapo
TennoBoe paBHOBecKe. TeMnepaTypa n eé nsmepeHue. LLikana temnepatyp Le
NpoeanbHbin ra3 B MKT. OcHOBHOe ypaBHeHne MKT

AbconoTHaga TeMnepaTypa Kak Mepa cpefHen KUHETUYECKON SHEPrun ABUXKEH
MeHpeneeBa-KnanenpoHa

3aKoH [anbToHa. [a30Bble 3aKOHbI

JlabopaTopHasa paboTa «MccnegoBaHue 3aBUCMMOCTUN MeXAY NapaMeTpaMum o
rasa»

N3onpouecchl B aeanbHOM rase u ux rpamyeckoe npeacTtaBieHue

BHYyTpeHHSAS 3Heprna TepMoanHaMNYECcKol CUCTEMbI U Ccrocobbl eé n3mMeHeHus
paboTa. BHYTpeHHSs S3Heprus o4HOAaTOMHOI0 UaeanbHOro rasa

Buabl Tennonepenavun

YaoenbHasa TeNJIOEMKOCTbL BelwecTBa. KoimyecTBo Tena0Tbl Npu Tenaonepenad
MepBbI 3aKOH TEPMOANHAMUKN U €ro NMPpUMEeHeHne K nionpoueccam
HeobpaTmnmocTb npoueccoB B npmpoae. Btopon 3akoH TepMogUHaMUKKN
MpuHuun gencrteuna n KrNQ tennoson MalUnHbI

Lnkn KapHo v ero K/

JKosornyeckme npobnembl TEMNJIOIHEPrETUKN

Obobwatowmnn ypok «MonekynsapHasa gpusmka. OCHOBbl TEPMOONHAMUKIN»
KoHTposibHasa paboTa no teme «MonekynapHasa pmsnka. OCHOBbl TepMOAVHAML
Mapoobpa3oBaHme n kKoHageHcaumsa. icnapeHue n KnnexHme

A6Co0THasA U OTHOCUTEsIbHasA BJIAXKHOCTb BO34YyXa. HacbIWeHHbIN nap



n/n

42

43
44
45
46
47
48

49
50
51
52
53
54

55
56

57
58

59

60
61

62

63
64

65
66

67
68

Tema ypoka

TBéppoe Teno. Kpuctananmyeckme n amop@Hole Tesia. AHN30TPOMNNA CBONCTB K[
KpucTannbl. CoBpeMeHHble MaTepuabl

MnaBneHue n KpucTanamsayns. YaoenoHasa TensoTta naasnenms. Cybnmmaums
YpaBHeHune Tennosoro 6anaHca

INeKTpusaumns Ten. INeKTpudecknin 3apaa. [Isa Bnaa a/eKTpmyYecknx 3apanos
MpOBOOHUNKWN, ONINEKTPUKN U MOJYNPOBOAHUKN. 3aKOH COXPAHEHUNS dJ1IeKTpuYye
B3avmMogencTBue 3apsanoB. 3aKoH KysioHa. ToYeYHbIN 31IeKTPUYEeCKN 3apag
Hanpsa>XéHHOCTb 371eKTpu4eckoro nons. NMpuHumMn cyneprno3nynm snekTpu4eck
HaNpPs>XEHHOCTN

PaboTa cnn anekTpocTaTnyeckoro nons. NoreHuman. Pa3HoCTb NOTEHLMNANO0B
MPOBOOHNKN U ONITIEKTPUKN B SJIEKTPOCTaTUYECKOM noJsie. [inanekTpuyeckas |
INeKTPOEMKOCTb. KoHaeHcaTop

DNEeKTPOEMKOCTb MJIOCKOro KOHOeHcaTopa. DHEPrns 3apsa>XeHHOro KoHA4eHCcaT(
JlabopaTopHasa paboTa "amepeHune 3IeKTPOEMKOCTN KOHAEHCaTopa"
MpHUMN 0EeNCTBUSA N NPUMEHEHNE KOHAEHCAaTOPOB, KONMMPOBAJZIbHOro annapaT
dneKTpocTaTnyeckas 3alimTa. 3a3emsieHune 351eKTpornpmbopos
DNEeKTPUYECKNin TOK, YCJI0BUS ero cyuectsoBaHus. MoCcToAHHbIN TOK. Cuia TOK
ConpoTusnieHue. 3akoH OmMa ong y4acTKa uenu

MocnepoBaTesibHOE, NapasiiesibHOe, CMeLlaHHoe coegnHeHne NpoBoAHUKOB. J1
«3y4eHne CMeLllaHHOro coeanHeHnsa pe3ncTopoB»

PaboTa 1 MOWHOCTb 3/IEKTPUYECKOro ToKa. 3aKoH [>koynsa-JleHua

3akoH OMa s nosHoOW (3aMKHYTON) aNeKTpu4eckon uenn. KopoTkoe 3aMblKar
paboTa «M3mepeHne 34C NCTOYHMKA TOKA U ero BHYTPEeHHero ConpoTUBIEHUS
INeKTPOoHHasa NPOBOAMMOCTb TBEPAbLIX MeTaIJI0B. 3aBUCMMOCTb COMPOTUBJIEHN
TeMmnepaTypbl. CBEpPXNPOBOANMOCTb

DNEeKTPU4eCKNin ToK B BakyyMme. CBOMCTBA 3NIEKTPOHHbIX MYYKOB
MonynpoBoAgHUKN, nX cCOBCTBEHHAA MU NMpUMeCHasa NPoBOAMMOCTb. CBONCTBA p—
MonynpoBogHNKOBbIE NMpUbOpBLI

DNeKTPU4YeCKNin ToOK B pacTBOpax 1 pacrjiaBax 3/1eKTPOJINTOB. DJIEKTPONNTNYe
dNneKTponn3

DNeKTpu4ecKnin Tok B rasax. CaMoCcToATENIbHbIV 1 HECaMOCTOATESIbHbIN pa3ps,
dnekTpunydeckme npubopbl N yCTPOMNCTBA M X NPaKTNYeCKoe NnpuMmeHeHune. lMpar
Bbe3onacHoOCTHU

ObobLaowmnin ypok «3NeKTpoaAnHaMnNKa»

KoHTposibHasa paboTa No TeMe «2neKTpocTaTuKa. MOCTOAHHbIA 3/TIEKTPUYECKNY
cpenax»

Pe3epBHbIN YpoK. KOHTposbHaga paboTa no teme "InekTpoamHamumka"
Pe3epBHbIN ypok. O6obuwaowmi ypok no temam 10 knacca

OBLWEE KOJINHECTBO HYACOB 110 NMPOIrPAMME

11 KJIACC
No Tema ypoka
n/n
1 MOCTOSAHHbIE MAarHNTbI U UX B3auMogencTeme. MarHnTHoe nosie. BekTop MarHu

MArHUTHOW UHAYKLUMN



10
11
12

13

14

15
16

17

18
19

20

21

22
23
24
25
26
27
28

29
30
31
32

Tema ypoka

MarHmTHoOe noJsie NpoBOAHMKA C TOKOM. OnbIT 3pcTena. Bzanmonencreme npost
NabopaTopHas paboTa «/M3y4yeHne MarHUTHOIro NOMSA KaTYLIKN C TOKOM>»
encTBme MarHMTHOro noJsis Ha NPOBOAHUK C ToKoM. Cuna AMnepa. JlabopaTtop
«MccnepoBaHne OenCcTBMA NOCTOSAHHOMO MarHMUTa Ha PaMKy C TOKOM»
[encTBme MarHUTHOrO MO Ha ABVXXYLLYIOCS 3aps>XeHHYto YacTtuuy. Cuna Jlog
JlopeHua

DNEeKTPOMarHUTHaa MHOYKUWA. NOTOK BEKTOPa MarHUTHOM HAyKuun. 4C nH/
3NeKTPOMarHUTHOM MHAYKUuun dapapes

NabopaTopHas paboTa «MccnenoBaHne ABAEHUSA 3/IEKTPOMArHUTHOW MHAYKLNY

NMHOYKTUBHOCTL. ABneHne camonHaykuymum. 90C caMONHAOYKUNN. DHEPrna MarHl
TOKOM. DIeKTPOMAarHUTHOe rnoJe

TexHun4eckune yCTDOVICTBa n nx npuMmeHeHne: NoCTodHHbIE MalrHUTbI, 3JTEKTPOMc
31eKTpoaoBuUraTeslb, yCKOpUTEJIN 31IEMEHTAPHbIX YaCTUl, MHOYKLMNOHHAA NneYvyb

Ob6obuwatowmin ypok «MarHuTHoe nose. NeKTPOMArHUTHaa MHAYKLNS»
KoHTposibHas paboTa no TeMe «MarHuTHoe none. SNeKTPOMarHUTHas MHAOYKLY

CBoboaHble MexaHn4Yeckmne konebaHus. FapMmoHnyeckune KonebaHmsA. YpaBHEHN
konebaHun. NpeBpalleHne sHepruu

JlabopaTopHas paboTa «MccnenoBaHne 3aBUCMMOCTU Nepunoaa Masbix konebaH
ONVHBI HATW U Maccbl Fpy3a»

KonebaTenbHbii KOHTYpP. CBOGOAHbIE 3/IEKTPOMArHUTHbIE KonebaHusa B naeasb
KOHTYype. AHaNornsa Mexay MexaHM4eCKMMm 1 3N1eKTPOMArHUTHLIMU KonebaHus
®opmyna ToMCcoOHa. 3aKOH COXPAaHEHUS SHEPrUM B naeanbHOM KonebaTebHOM

lMpenctasneHmne o 3aTyxatoLmx konebaHusax. BbIHYy)XOeHHble MexaHn4Yeckmne Ko
BbIHY)XOEeHHble 3N1eKTPOMarHNUTHbIE konebaHuns

NepemeHHbIN TOK. CUHYCOMAabHbIN NepeMeHHbIN TOK. MOLWHOCTbL NepeMeHHOor
AencTBylouee 3Ha4YeHne CUJbl TOKa N Hanps>XeHns

TpaHcchopMmaTop. Mpon3sBoacTeo, Nepefada v noTpedaeHne 3N1eKTPUYeCKON SH
YCTPONCTBO 1 NpakKTUYeCcKoe NpuMeHeHne 31eKTPUY4eCcKoro 3BoHKa, reHepaTop
JINHUW 3NeKTpornepenad

DKONOrMYeCcKne pUcku npu rnpoun3BoAcTBe 3/IeKTPo3Heprun. KynabTypa NCMOb3
B MOBCEAHEBHOW »XXN3HM

MexaHn4ecKkune BOJIHbI, YCI0BUSA pacrnpocTpaHeHus. MNMepuon. CKoOpoCTb pacrnpoc
BOJIHbI. [Tonepe4yHble U NPOAO0JIbHbIE BOJIHbI

3ByK. CKOpOCTb 3BYKa. [POMKOCTb 3ByKa. BbicoTa ToHa. Tembp 3ByKa
DN1eKTPOMarHUTHbIE BOJIHbI, X CBOWNCTBA U CKOPOCTb. LLIkana 3neKTpoMarHUTHI
MpuHUMNbl paonocBasn U TenesnaeHus. Passutmne cpencrts cBA3n. Pagnonokau
KoHTposibHasa paboTa «KonebaHusa n BOHbI»

NpaMonnHenHoe pacnpocTpaHeHne cBeTa B O4HOpPOAHON cpefe. ToYeYHbIN UCT
OTpa>keHune cBeTa. 3aKOHbl OTpa>keHna ceeTa. NocTpoeHne n3obpakeHnm B N

MNpenomneHune ceeTa. MonHoe BHYyTpeHHee oTpaxkeHue. MNpeaenbHbIn yroa nosit
OTpPaXkKeHuns

JlabopaTopHasa paboTa «M3mepeHMe nokasaTensa npesoMaeHnsa cTekna»
JInH3bI. MNMocTpoeHne nsobpakeHnn B 1nH3e. opmMysia TOHKOW JIMH3bI. YBenunYel
NabopaTopHas paboTa «/ccnepoBaHne CBONCTB N30Opa>keHUin B IMH3axX»
Oncnepcuna ceeTa. CnoxxHbIn cocTaB 6enoro ceeta. LieT. JlabopaTopHas paboT



n/n

33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50
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53
54

55
56
57

58

59
60
61
62

63
64

65

Tema ypoka

auncnepcumn ceeTta»
NHTepdepeHumnsa ceeTa. Oudpakuma ceeTa. JudpakumnoHHas pelléTka
MonepeyHOCTb CBETOBbLIX BOJIH. [Tonapu3sauna ceeTta

OnTuyeckue npnbopbl 1 YCTPONCTBA U YCNOBUSA X Be30nacHOro NpuMeHeHns
MpaHuUbl MPUMEHNMOCTN KJTaCCUYeCKON MexaHUKKN. MNMocTynaTel cneynasbHON T
OTHOCUTENIbHOCTb O4HOBPEMEHHOCTU. 3aMeJIeHNne BPpeEMEHU N COKpaLleHne oJ
DHeprusa n NMNynbC PpenaTUBUCTCKON HYacTuubl. CBA3b MacCbl C SHEpPrnem u NMmr
KoHTponbHasa paboTa «OnTuka. OCHOBbLI CNeunasbHON TeopUM OTHOCUTESIbHOCT
®oTOHbI. DopmMyna lNMnaHKa. IHeprnsa n nMnysbc POoToHa

OTKpbITHE N UccnenoBaHue poToadpdekTa. OnbiThl A. . CToNeToBa

3aKoHbI hoTodhheKTa. YpaBHeHME DNHLWTENHA AN poToaddekTa. «KpacHasa
HNaBneHune ceeTa. OnbiThl 1. H. JlebepeBa. Xumnyeckoe gencTeme CBeTa
TexHn4yeckme yCTponCTBa U NpakTU4eckoe npumMeHeHumne: hoToaieMeHT, hoTon
baTapes, ceeToamon

PelweHne 3aga4 no TemMe «3/1e€MeHTbl KBAHTOBOWN OMNTUKN»

Mogenb atomMa ToMmcoHa. OnbITebl Pe3epdopha no paccesaHUto a-4actul,. MNnaHeT
MocTtynatbl bopa

N3nyy4eHne 1 nornouieHne GoTOHOB NP Nepexose aTomMa C OJHOr0 YPOBHS JHE
CNeKTpoB

BosnHoBbIe cBOMCTBA YacTuy,. BonHbl ae bponna. KopnyckyssapHO-BOJIHOBON Y&
BbIHY>X[IEHHOE N3Jly4YeHune

OTKpbITNE paanoakTUBHOCTU. OnbITbl Pe3epdopna no onpenesieHUo cocTasa [
N3ny4eHns

CeoncTBa anba-, 6eTa-, raMmma-mnsnyyeHnsa. BansaHme pagnoakTUBHOCTU Ha KU
OTKpbITME NPOTOHA U HENTPOHa. N3oTonbl. Anbga-pacnag. D1eKTPOHHbIN U NO:
FamMMa-nsnyyeHue

DHepruna CBs3u HYKJIOHOB B agpe. AaepHble peakumu. dnepHblin peakTop. Mpoo.
3K0J1I0rnyeckue acrneKkTbl S4ePHON SHEPreTUKu

dneMeHTapHble YacTuubl. OTKpbITME MO3NTPOHA. MeToabl HabNAEHNSA N peruc
YacTuy,. Kpyrnbi cton «®yHOoaMeHTalbHble B3auMoaencTemsa. EAMHCTBO omnsm
Bupg 3Bé3gHoro Heba. Co3Be3auns, Aspkune 3B€3abl, NIaHeTbl, UX BUANMOE OBUXKE
ConHue. ConHeYyHasa akTUBHOCTb. MCTOYHUK 3Heprum ConHua n 3BE34

3BE34bl, X OCHOBHbIE XapaKTEPUCTUKKN. 3BE3bl FNTAaBHOW NocCenoBaTesIbHOCTI
3B€34. CoBpeMeHHble npencTaB/ieHNa 0 NPOUCXOXAeHUn v 3sosioumm ConHua |
MneyHbin MNyTb — Hawa MNanakTuka. MNMonoxxeHue n asmxeHne ConHua B Nanakt
Ablpbl B 44paX ranakTuk

BceneHHas. PasberaHune ranaktuk. Teopmsa bonbworo B3pbiBa. PENNKTOBOE M3r
HepelweHHble npobnemMbl acTpPOHOMUN

KoHTponbHasa paboTa «9n1eMeHTbl aCTPOHOMUN N aCTPODU3NKN»

Obobwatowmin ypok. Ponb hM3NKMU 1 aCTPOHOMUM B SIKOHOMNYECKON, TEXHOIOIY
3TNYECKOon chepax AeATeNIbHOCTU YesloBeKa

Obobwatowmim ypok. Posib 1 MeCcTo hU3NKN N aCTPOHOMUN B COBPEMEHHOWN Hay
Obobwatowmin ypok. Ponb hnusnyveckon Teopmm B hopMmMpoBaHUN NpencraBieH
Mupa

ObobLatowmnn ypok. MecTto pusnveckon KapTuHbl M1pa B obLiem pagy coBpem



Ne Tema ypoka
n/n

Hay4HbIX NpeacTaB/eHUN O Npupoae
66 Pe3epBHbIN YPOK. MarHMTHOe nose. 9N1eKTpoMarHUMTHasa NHAYKUKUS
67 Pe3epBHbIN YpoK. OnTuKa. OCHOBbLI cneunanbHON TeopUU OTHOCUTENILHOCTH
68 Pe3epHbIn ypok. KBaHTOBasA hn3nKa. 1eMeHTbl aCTPOHOMUM N aCTPOPUINKUN
OBLLLEEE KOJTIMYECTBO YACOB 10O MNMPOrPAMME
YYEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

» dmsuka, 10 kmace/ Mskumes I'.4., bByxosues b.b., Corcknit H.H. mox penakmueit
[TapdentbeBoit H.A., AkiimonepHoe o0miecTBo «M3mgatenberBo «IIpocBeniernes
» dmsuka, 11 krace/ Mskumes ['.J1., byxosues b.b., Yapyrua B.M. nmox penakiueit

[TapdentbeBoit H.A., AkimmonepHoe obmiectBo «M3maatenserBo «IIpocBemiennes

VYuér paboueii mporpaMMbl BOCTIUTAHUS

BocrnutarenpHplii  moteHnuan ydebHoro mpeamera «@Du3uKa» pealnzyeTcs uepes:
- TIpUBJICYCHHE BHHUMaHHUS OOYy4alOMMXCS K LIEHHOCTHOMY AacleKTy H3ydaeMbIX Ha YpOKax
SBJIGHUHM, OpraHu3aluio HMX padoThl C TOJy4yaeMOW Ha YypOKE COLMAIbHO 3HAYUMOM
uHpopManuell, WHULIUUPOBAHHE €€ OOCYXICHHs, BBICKA3bIBAHHUA OOYYAIOIIUMHCA CBOETO
MHEHHUS TI0 €€ TOBOAY, BRIPAOOTKU CBOETO K HEl OTHOLICHHUS;

- JIEMOHCTpalHio OOydYaloluMCsi TPUMEPOB OTBETCTBEHHOTO, TPAXXIAHCKOTO TOBEICHHUS,
MIPOSIBJICHUST YETIOBEKOMIOOUST U JOOPOCEPIEYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIINX TEKCTOB
JUIS YT€HUS, 3a]1a4 JUIs PEICHHUs, TPOOIEMHBIX CUTYallui st 00CYKIEHHS B KJIacce;

- IPUMEHEHHE Ha ypOKaxX MHTEPAKTHUBHBIX (popM paboThl ¢ 00yHaIOUIMMUCS: HHTEIUIEKTYaIbHBIX
UTp, CTUMYJIMPYIOIIUX O3HABATEIbHYI0 MOTHUBALINIO O0YYaIOIINXCS; JUCKYCCUM, KOTOPBIE Jat0T
o0y4aromuMcsi BO3MOXKHOCTb MPHUOOPECTH OMNBIT BEJACHUS KOHCTPYKTUBHOTO JHAJIOra;
rpynmnoBoil paboTsl uiau paboThl B Mapax, KOTOpbIe ydyaT oOydaroluxcs KOMaHAHOM paboTe u
B3aMMOJICHCTBHIO C JIPYTMMHU 00Yy4aroIIMMHUCH;

- WHUIMMPOBAHUE M TOAJCPKKY HCCIIEAOBATEILCKON NEATETBHOCTH OOYYAIOLIMXCS B PaMKax
pealn3allid MMM MHAWBHIYAIBHBIX WM TPYIIOBBIX HCCIIENOBATEIbCKUX IPOEKTOB, YTO JAacT
00y4aromuMcsi BO3MOXXHOCTh MPUOOPECTH HABBIK CAMOCTOATEIBHOTO PEHICHUS] TEOPETUUYECKOM
po0JIeMbl, HaBbIK T'€HEPUPOBAaHUS U 0OPMIIEHHUS] COOCTBEHHBIX MJEH, HAaBBIK YBaKUTEJIBHOTO
OTHOLICHUS K YYXXUM HUAesIM, O(pOpPMIIEHHBIM B pPaboTax JAPYIHX HCCIEI0BaTeNei, HaBbIK
yOIMYHOIO BBICTYIIICHUS NIEPE] ayIUTOPUEH, apryMEeHTUPOBAHUS U OTCTaWBaHUs CBOEH TOUKU
3peHus;

4yepe3 OpraHu3alyio U IPOBEACHUE PA3INYHBIX MEPONPUATHI BO BHEYPOUHOE BPEMSI:

| yeTBepTH 2 4eTBepTh 3 yeTBEpTH 4 gyeTBepTh

BcOIlI mKoybHbINA | BcOILL [IpoekTHas 3amaua JIleHb KOCMOHABTUKH




aTaIn MYHUIUIIATbHbIHA
YPOBEHb

Kputepun ouieHuBaHus 3HaHUHN y4alIuxcs

CucremMa OIleHUBaHUA
OreHKa YCTHBIX OTBETOB yUaIIUXCSl.

OneHka 5 cTaBUTCS B TOM Cllydae, €CJIM y4alluiics oKa3bIBaeT BEpHOE MOHUMaHNE PU3NIECKON
CYLIHOCTH PacCMaTpUBAEMbIX SIBIEHUH U 3aKOHOMEpPHOCTEH, 3aKOHOB M TEOpHi, JaeT TOYHOE
OIIpEIeJIEHNE U UCTOJIKOBAaHME OCHOBHBIX IMOHATHUI M 3aKOHOB, TEOPUH, a TaKKe NPaBUIbHOE
ornpejesieHre pU3NUECKUX BEIUUYUH, UX €JUHULl U CIIOCOOOB MU3MEPEHUs; IPABUIbHO BBIIOJIHSET
YEepTEkKHU, CXeMbl M I'padUKU; CTPOUT OTBET IO COOCTBEHHOMY IIJIaHy, COIIPOBOXKIAET paccKas
HOBBIMU IIpUMEpaMM, YMEET IPUMEHATh 3HaHWS B HOBOW CHUTyallMM IIPU BBIIOJHEHUU
MPAaKTUYECKUX 3a/1aHUI; MOXKET yCTaHABIUBATh CBSI3b MEXAY M3y4aeMbIM M paHee NU3yUYCHHBIM
MaTepHalioM IO Kypcy (M3MKH, a TakkKe ¢ MaTepualioM, YCBOSHHBIM NpPU H3YyUYEHHM JPYTHX
IPEMETOB.

O11eHKa 4 CTaBUTCS B TOM CJIydae, €CIIM OTBET YUCHUKA YJIOBIECTBOPSIET OCHOBHBIM TPEOOBAHUSIM
K OTBETY Ha OIIEHKY 5, HO 0€3 HCIIOIBh30BaHUS COOCTBEHHOI'O ITUIaHA, HOBBIX NPHMEPOB, 0e3
NPUMEHEHUsT 3HAHWN B HOBOW CHUTYyallMH, O€3 HWCIOJIB30BaHUS CBs3EH C paHee U3yYeHHBIM
MaTepHaJiOM, YCBOCHHBIM MPHU M3YYCHUU JPYTUX TPEAMETOB; €CIHM yYallUuics JOMYCTHI OJHY
omMOKy WM He OoJjiee IBYX HEIOYETOB M MOXKET HCIPABUTh HUX CAMOCTOSITENIBHO WU C
HEOOJIBIION MTOMOIIBIO YUUTEIIS.

OneHka 3 craBUTCS B TOM CiIy4ae, €CIIM YYalIMHCS MPAaBUIBHO IMOHUMACT (PU3UYECKYIO
CYITHOCTh PacCMAaTPUBAEMBIX SBJICHUH W 3aKOHOMEPHOCTEH, HO B OTBETEC MMECIOTCS OTICIBHBIC
npoOesbl B YCBOSHHH BOIMPOCOB Kypca (U3UKH; HE TMPEMSITCTBYET AalbHEHIIEMY yCBOCHHIO
MPOTPAaMMHOTO MaTepualia, YMEeT MPHUMEHSTh IOJNyYeHHbIE 3HAHWS NPU PEUICHUH TPOCTBHIX
3aj]]a4u C UCTIOJIb30BAHUEM TOTOBBIX (HOPMYJI, HO 3aTPYAHSETCS TPU PELICHUHU 3a]a4, TPEOYIOLIIX
npeoOpa3oBaHusi HEKOTOPBIX (OPMYJI; JOMYCTHJI He Oojiee OfHON rpy0oit M OAHOW HerpyOoi
omuoOKu, He OoJee MBYX-TPeX HErpyObIX HEI0UYETOB.

OneHka 2 CTaBUTCA B TOM ClIydae, €CIM yYalluWCS HE OBJAJe] OCHOBHBIMH 3HAHUSIMHU B
COOTBETCTBUHM C TPEOOBAHMSIMH M JOIMYCTHJ OOJIBbIIIE OMMOOK M HEIOYETOB, YeM HEOOXOIMMO
JIUIS OLIEHKU 3.

O!!eHKa 1 craBUTCSI B TOM ciiydac, €CJii Y4YCHHK HC MOXCT OTBCTUTbL HW Ha OJUWH U3
IMMOCTAaBJICHHBIX BOIIPOCOB.

OHCHKa IMHUCbMCHHBIX KOHTPOJBbHBIX pa60T

OrreHka 5 ctaBUTCS 3a pabOTY, BBITTOJIHEHHYIO TIOJTHOCTHIO 0€3 OMMOOK U HEJIOYETOB.




Ornenka 4 cTaBUTCS 3a pa0OTy, BHIMOTHEHHYIO MOJTHOCTHIO, HO TIPU HAUYMHU HEe OoJee OTHOM
OIMOKYU ¥ OJHOTO HejoveTa, He Ooyiee TpexX HeI0UETOB.

Onenka 3 craBUTCS 3a paboOTy, BBIOJHEHHYIO Ha 2/3 Bcedd pabOThl MPAaBWIBHO WM TIPH
JONyILIeHUn He Oosee onHOW rpy0Ooil ommOku, He Ooyiee Tpex HErpyObIX OMIMOOK, OIHOM
Herpy0oii oImuOKH U TpeX HEIOUETOB, MPU HAIUYNH YEThIPEX-TISATH HEI0UETOB.

OrieHKa 2 cTaBUTCA 3a pabOTy, B KOTOPOH YUCIIO OIMMOOK M HEI0YETOB MPEBBICUIIO HOPMY IS
OIICHKH 3 WJIM MPABUIBLHO BBHITIOJHEHO MeHee 2/3 paboThI.

Onenka 1 crtaBuTcs 3a pabOTy, HEBBINOJIHEHHYIO COBCEM WM BBINOJHEHHYIO C TPyObIMH
omurOKaMH B 3aIaHUSIX.

Ouenka 1a060paTopHbIX padoT

OreHka 5 cTaBUTCA B TOM Cllydae, €CIIM YYaIl[MiCs BBIMOJIHII pabOTy B IMOJTHOM oOOBEME C
COOMIOICHHEM HEOOXOIUMOM TOCIEeIOBAaTeIbHOCTH TPOBEACHUS ONBITOB W U3MEPCHHIA,
CaMOCTOSITEIFHO M PAallMOHATLHO MOHTHPYET HeoO0XoAaumoe OOOpyAOBaHHE; BCE OIBITHI
MPOBOJAMT B YCIOBUSAX M PEKUMAaX, 00ECIICUNBAIONINX MMOTYYCHHE MPABUIBHBIX PE3yJIbTaTOB H
BBIBOJIOB; COOMIOaeT TpeOOBaHUsA MpaBui O€30MacHOrO TpyAa; B OTYETE NPAaBUIBHO H
AKKypaTHO BBITMIOJHICT BCE 3alKCH, TAONUIBI, PUCYHKH, YEPTEKH, TpadUKH, BBHIYHCICHUS,
MPAaBUJIBHO BBIIIOJIHAET aHAIIN3 OTPEIIHOCTEN.

Onenka 4 cTaBUTCS B TOM Cllydae, €CJIM YYalllUHCS BBIMOJHWI pabOTy B COOTBETCTBUU C
TpeOOBaHUAMH K OIICHKE 5, HO JIOMYCTHJI JIBa-TPH HEJoueTa, He OoJiee 0HOM HeTpyOoi ommoOKu
U OJHOT'0 HEIOYETA.

OneHka 3 cTaBUTCS B TOM ClIydae, €CH y4yalluiics BBIOJHUI pabOTy HE MOJHOCThIO, HO 00beM
BBITOJIHEHHOHN YacTH TAaKOB, YTO MO3BOJISET MOJIyUYUTh MPaBUIIbHBIE PE3YJIbTAThl U BBIBOJBI, €CIIH
B XO/I€ IPOBE/ICHUS OIbITAa U U3MEPEHUH OBbIIIM JOMYIEHb! OUIHOKH.

OneHka 2 CTaBUTCS B TOM Ciy4ae, €CIHM yYallluiCs BBIMOJIHUI pabOTy HE MOJHOCTHIO U 00bEeM
BBITIOJTHEHHON pa0OThl HE MO3BOJISET CETIaTh IPABUIbHBIE BbIBOJIbI, BEIUMCIICHUS; HAOIIOACHUS
IIPOBOAWIINCH HETPABUIIBHO.

OreHKa | cTaBUTCA B TOM Cllydyae, €Clid y4Jalluiicss COBCEM He BBITIOIHUI paboTy.

Bo Bcex cnmywasx oOlleHKa CHMKAeTCs, €clM ydaluidcs He coOirogan TpeOOBaHWM MpaBMil
6e30macHoOro Tpyaa.

O1neHKa TeCTOBLIX 3aJaHUH

OreHKa 5 CTaBUTCS B TOM CIIy4ae, €CJIM ydaluiicst BeITOIHII padboty Ha 80% - 100%;
O1ieHKa 4 cTaBUTCA B TOM Clly4yae, €Cliid yJaruiics BeIIoiaHWI padoty Ha 60%-80%
OreHka 3 CTaBUTCS B TOM CIIy4ae, €CIIM yYaluiicst BeITOIHWT padboTy Ha 40%-60%
O1ieHKa 2CTaBUTCS B TOM CIIydae, €CIIM yJyaluiicst BRIOIHUI padoTy Ha 20%-40%

Kpurepru orieHUBaHWS KOHTPOIBLHOM PaOOThL:



Ornenka «5» - 9—10 Gamios,
Orrenka «4y - 7-8 6aInios,
Ornenka «3» - 4-6 0aios,
Ornenka «2» - 0-3 6amia.

Kpurepnn onenriBanys padoThl - HTOIOBOrO TECTUPOBAHUSL:
Orrenka «5» — 13-15 6anios,

Orenka «4» - 9-12 GamioB

Orenka «3» - 6-8 6amioB

OrneHka «2» - 0-5 GaoB.

[Tepedens ommboK

I'pyObie ommbku

1. He3nanue ornpenenennii OCHOBHBIX MOHATHI, 3aKOHOB, IPaBUJI, IOJIOKEHUNA TEOPHH,
dbopmyn, OOIIETIPUHATHIX CHUMBOJIOB, OOO3HaueHWs (U3UYECKUX BEIUYHH, EIUHHUILY
WU3MEpPEHHUS.

2. HeyMeHune BbIIENATH B OTBETE IJIaBHOE.

3. Heymenne npuMeHsATh 3HAHHS ISl PEIICHUS 3a7ad U OOBSICHEHHS (HU3HMUECKUX
SIBJIGHUH; HEMIPaBWIBHO c(hOpMyIHpOBaHHBIE BOIIPOCHI, 3aJJaHHs WM HEBEPHBIE OOBICHEHUS
X0Jla MX peIlIeHUs], He3HAHWE MPHUEMOB PEIICHMs 3a/1ayu, AaHAJIOTMYHBIX paHee PEIICHHBIM B
Kjlacce; OIIMOKM, TOKa3bIBAIOIIME HENpPaBWIbHOE TOHUMAaHHE YCIOBUS 3aJayd  WUIIU
HEIMPaBUIbHOE UCTOJIKOBAHHUE PELICHUSI.

4. Heymenue untath v CTpOUTH rpa@UKu ¥ MPUHIUIHAIBHBIE CXEMBI.

5. Heymenune moAarotoBuTh K paboTe YCTaHOBKY WJIM JlabopaTopHOe 00O0pyAOBaHHE,
MIPOBECTU OIBIT, HEOOXOIMMBbIE pacueThl WM HCMHOJIb30BaTh MOJYYEHHbIE IaHHBIE IS
BBIBOJIOB.

6. HeGpexxHoe oTHomieHHe K JIabOpaTOpHOMY OOOPYIOBAaHMIO W HW3MEPUTEIHLHBIM
npubopam.

7. HeyMmenue onpenenuTs moka3aHus H3MEPUTEIHLHOTO prOOpa.

8. Hapymenne TtpeGoBaHuii mpaBwii 0€30MacHOTO TpyJa TMpPH  BBIIOJIHEHUH
SKCIIEPUMEHTA.

HerpyOsie ommoku

1. Herounoctu ¢hopMyIupOBOK, ONPECICHHH, 3aKOHOB, TECOPHl, BEI3BAHHBIX HEIMOJHOTOM
OTBETAa OCHOBHBIX TPU3HAKOB ompeenseMoro mHoHATHs. OmuOKd, BBI3BaHHBIC
HEecOOII0ICHUEM YCIIOBUH MPOBEACHUS ONbITA WIIK U3MEPEHHI.

2. OmumOKM B YCIOBHBIX OOO3HAYEHMSAX HA NPUHIMIUAIBHBIX CXeMaX, HETOYHOCTH
yepTexel, rpad)uKoB, CXEM.

3. Tlpomyck Uiy HETOYHOE HAIMCAaHUE HAMMEHOBAHUHN eIMHUI] (PU3MYECKUX BEIUYMH.

4. HepauuoHanbHbII BIOOp X0Aa pEIICHUS.

Henouetn!

l.

HepanmonanpHaple 3amucu MPU  BBIYUCICHUAX, HEPAMOHAIBHBIC TMPHUEMBI BBIUHCICHUMH,
peoOpa3oBaHUi U pelIeHHs 3a/1a4.



whw

Apudmernueckue OIMMOKM B BBIYUCICHHSX, €CIM 3THU OIIMOKH
PeaTbHOCTh MOTyYEHHOTO Pe3yJIbTaTa.

OTnenbHBIE TOTPEIIHOCTH B (POPMYIIMPOBKE BOIPOCA I OTBETA.
HebpexHoe BbINOIHEHHE 3aucel, yepTekeH, cXeM, rpapuKoB.
Opdorpaduueckre U MyHKTyaIllHOHHBIE OMIUOKH.

rpy00 He HCKa)XaroT



