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1. HOACHUTEJIBHASA 3AIINCKA

Jlannast pabouasi mporpaMmma OCHOBBIBAaeTCs Ha (heJiepaIbHOM TOCYJapCTBEHHOM CTaHJapTe
no ¢usznuke g 0a30BOr0 ypOBHS, MPUMEPHOW MpOTrpamMMe CpEeIHEro oO0IIero oO0pa3oBaHUS H
aBTopckoil mporpammbl [.5I. MskumeBa mis o0meoOpa3oBaTeIbHbIX yupexacHul. Pabouas
IIporpaMMa OpUEHTHpPOBaHA Ha Hcnoib3oBaHue yueOHuka [.5. Mskumes, b.b. byxosues, B.M.
Yapyrun «®Pusmka 11 xmacc. Knaccumueckuid kypc. ba3oBblii  ypoBeHb» YUeOHUK  JIst
0011e00pa3oBaTeNbHBIX OpPraHu3aluidl C TPUIIOKEHHUEM Ha DJIGKTPOHHOM Hocutene, MOCKBa,
«IIpocsemennen, 2019, 2020. IIporpamma paccuuTana Ha 2 yaca B HeIet0; 68 4acoB B T'OI.

Obyuenune ocymecTBisiercs pu noaaepxkke LleHTpa oOpa3oBaHus eCTeCTBEHHO-HAYIHON
HampaBlieHHOCTH «Touka pocTay, KOTOPBIA CO37aH Ui Pa3BUTHS Y 00YJAIOIINXCS €CTECTBEHHO-HAYYHOM,
MaTeMaTH‘ICCKOﬁ, I/IH(l)OpMaIII/IOHHOI\/'I rpaMOTHOCTH, Q)OpMHpOBaHI/Iﬂ KPHUTHUYCCKOI'0 U KPCATUBHOT'O
MBIIJICHUS, COBEPIICHCTBOBAHMS HABBIKOB eCTeCTBeHHO-HayIJHOI\/'I HAIpaBJICHHOCTH, a TAKKC IJIs
MPAKTHYECKOI 0TpaboTKH yueOHOTO MaTepHraia o yueOHoMy mpeamery « Du3uKay.

®du3ukKa Kak Hayka o Hanbosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYIAS B KAUeCTBE yU4eOHOIO
npeAMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHHH OOy4aromuxcs o0
OKPY’KaroIlleM MHpE.

OHa pacKpbhIBacT poJib HAYKA B SKOHOMHUYECKOM M KYJIbTYPHOM Pa3BHTHH OOIIECTBA,
crocobcTByeT (OPMUPOBAHUIO COBPEMEHHOIO HAay4YHOTO MHUPOBO33peHus. s pemieHus 3anad
(GOpMHUPOBaHUST W PA3BUTHS WHTEIUICKTYyalbHBIX CIIOCOOHOCTEH W IMO3HABATEIBHBIX WHTEPECOB
IIKOJILHUKOB B TMpoIlecce W3y4eHHs] (PU3UKH OCHOBHOE BHHUMaHUE yJENSIeTCs] HE Mepeaaye CyMMBbI
TOTOBBIX 3HAHUM, a 3HAKOMCTBY C METOJJaM{ HayYHOT'O MO3HAHUSI OKPY>KAIOIIETO MUPA, TOCTAHOBKE
npo6sieM, TpeOYIOMUX OT 00yYaIOIINXC CAMOCTOSATENBHON ASSITETFHOCTH IO UX Pa3pelIeHHIO.

[enu n3ydyenus npeamera (PU3NKU:

+ OCBOCHHME 3HAHUM O TEIUIOBBIX, 3JEKTPOMATHUTHBIX W KBAHTOBBIX SIBJICHUSIX,
BEJIMYMHAX, XAPaKTEPU3YIOIIMX OTH SBJICHHS, 3aKOHaX W 3aKOHOMEPHOCTSX, KOTOPHIM OHHU
MOAYUHSIOTCS, O METOJaX HAayyHOTO MO3HAHWUS MPUPOABI M (QOPMHpPOBAHME HAa ATOW OCHOBE
MpEACTABICHUH 0 (PU3NUECKON KapTUHE MUPAa,

OBJIaJICHHE YMEHHSIMH MPOBOJIUTH HAOIIOCHUS MPUPOIHBIX SIBJICHUM, ONMUCHIBATD U
00001aTh pe3yapTaThl HAOIIOJEHUI, HCIOJB30BaTh IPOCTHIE W3MEPUTENbHBIE MPUOOPHI IS
U3ydeHUsT (U3NYECKUX SBJICHHM; MPEICTAaBIATH PE3yNbTaThl HAOMIONEHUN WIM HM3MEpeHUud ¢
MOMOIIbI0 TabNMuIl, TpadUKOB ¥ BBIABISATH HA OSTOM OCHOBE OJMIIUPHUYECKUE 3aBHCHUMOCTH,
MPUMEHSITh TOJy4YeHHbIE 3HAHMUS s OOBACHEHUS pPa3HOOOPa3HBIX MPUPOTHBIX SBICHUN U
MPOIIECCOB, MPUHIIUIIOB JEHCTBUS BAKHEHIITNX TEXHUYECKUX YCTPOUCTB, I PEIICHUS (PU3UIECKUX
3a/1a4;

+* pa3BUTHE TIO3HABATENBHBIX MHTEPECOB, WHTEIUIEKTYaJbHBIX U  TBOPYECKUX
CIIOCOOHOCTE B TMpoOllecCe peIIeHHs] HWHTEIUICKTYalbHBIX TpoOJieM, 3aJad U  BBITOIHEHUS
AKCIIEPUMEHTAJIHBIX HCCIIEIOBAHMM; CITIOCOOHOCTH K CaMOCTOSITEILHOMY MPHOOPETEHUIO HOBBIX
3HAHUU 1O (PU3UKE B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMU U UHTEPECAMU;

+* BOCIIUTaHUE YOEXKJACHHOCTH B  IIO3HABAEMOCTH OKPYKAIOIIETO MHpa, B
HE0OXOIMMOCTH Pa3yMHOTO MCTOJIb30BAaHUS JOCTHKEHUNH HAYKH U TEXHOJIOTHH JUTS JATbHEHUIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIECTBA, YBAXKCHUS K TBOPIIAM HAYKU U TEXHUKH, OTHOIICHUS K (Pr3nKe
KaK K 2JIEMEHTY 0OII[e4eI0BeUECKO KyIbTYypHI,

+* MPUMEHEHUE TOJYyYEHHBIX 3HAHMA IS PEUIeHUs TMPAKTHYECKUX  3a1ad
MTOBCETHEBHOM JKU3HH, I 0OecredeHnsi 0€30MacHOCTH.

3agaum Kypca

pa3BUTHE  MBIIUIEHUS  oOydaromuxcs, ¢GOpMUpPOBaHWE Yy HHUX  YMEHUH
CaMOCTOATENIbHO TPHOOPETaTh W TNPUMEHSTh 3HAHWA, HAOMIOAaTh M OOBACHATH (DU3UUYECKUE
SIBJICHMUS;

* OBJIQJICHHE OOYYAIOIIMMUCS 3HAHUSMU 00 DKCIIEPUMEHTATBHBIX (aKTax, MOHITHSX,
3aKOHAX, TEOPHUSAX, MeTojaxX (U3NYECKOW HAyKH; O COBPEMEHHOW HAy4YHOW KapTHHE MHpPA; O
ITUPOKUX BO3MOXKHOCTSX MPUMEHEHUS (PU3NIECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTHH;



* YCBOCHHE OOYUYaIOUIMMHUCS UACH €IMHCTBA CTPOCHHUS MATEPHH U HEUCUEPIIAEMOCTH
mpolecca ee Mo3HaHusl, IOHUMaHUE POJIM MPAKTUKH B MO3HAHUU (PU3MUYECKUX SBJICHUM U 3aKOHOB;

* ¢dbopMHpoBaHKE MO3HABATEIBHOIO HMHTEpeca OO0ydaromuxcs K (U3MKE W TEXHHKE,
pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEH, OCOZHAHHBIX MOTHBOB YUEHUS; MOATOTOBKA K MPOJOIKEHHUIO
o0pa30BaHMs M CO3HATEIILHOMY BEIOOPY TIpodheccuu.

Onucanue y4eOHO-MeTOAHMYECKH A KOMILIEKCA, BKJIIOYAA 3JIeKTPOHHbIE PeCypPChl

JIuteparypa 1 yduTens:

1. IIporpaMMbl  00mmeoOpa3zoBaTenbHbIX yupexaeHud «®Pusuka. 10-11 kmaccs,
Mockga, «IIpocsemenuey, 2020

2. VYueonuk «duszuka. 11 xirace. Knaccuuecknit kype». bazoBbiii ypoBeHb. Mskuines
I'.4., byxoBues b.b., Hapyrun B.M. Mocksa, «IIpocsemienue», 2019, 2020

3. [Tocobue nns  00mEeoOpa3oBaTENbHBIX  yUpexAcHUN. 3amadyHuku  «Jpodsiy.
PemmkeBuy ATl «®usmka. 10-11 kiaccer». Mocksa, «/Ipoday, 2019

4. DNEeKTpOHHOE TpHIIOKeHHe K y4deOHuky ¢usuku 11 kmacca Mskumes .41,
byxosues b.b., Yapyrun B.M., Mocksa, «IIpocsenienue», 2019, 2020

S. OnexkTpoHHoe yueOHoe wu3nanue «BupryanbHas ¢usmueckas maboparopus. 11
kiacey, 000 «Ipodar, 2019

6. LOP no ¢usuke: nntepaktuBHble ypoku. Cailt «KnaccHas dusmnkay.

Jlutepatypa 1151 00y4arOUINXCs:
1. YueOnuk «®usuka. 11 xmacc. Kmaccumueckuit kypc». ba3oBwiii M mpoduiibHBIM

ypoBenb. Mskumes ['.41., Byxosues b.b., Hapyrun B.M., Mocksa, «IIpocsemenue», 2019, 2020

2. [Tocobme st o0meoOpa3oBaTebHBIX — yUpekaeHud. 3amaunuku  «Ipode.
PemmkeBny ATl «®usmka. 10-11 kimaccer». Mocksa, «/Ipoday, 2019

3. DJNEeKTpOHHOE TpHIOKeHHe K y4deOHuky ¢u3uku 11 kmacca Mskumes .4,
byxosues b.b., YUapyrun B.M., Mocksa, «IIpocsemenue», 2019, 2020

4. OnekTpoHHOe YyueOHoe wu3gaHue «BupryanbHas ¢usnyeckas naboparopus. 11
kiace», 000 «lpodar, 2019

S. LHOP no ¢usuke: uurepakTuBHble ypoku. CalT «KnaccHas gusmkay.



Oo01mey4eOHbIe YMEHUSI, HABBIKH U CIIOCOObI 1eATeJIbHOCTH
OO0meyuyeOHbIe YMEHUS] H HABBIKH

YyebHo-
UHTEJUIEKTyaIbHbIC

YyebHo-
UHGOPMAIIMOHHBIC

YyebHo-
HCCIIEN0BATEIBCKUE

AHaIM3upoBaTh, CpaBHHBATb, KJIAaCCU(UITUPOBATH,
000011aTh, CHCTEMAaTU3UPOBATh, BBIACIATh TJIABHYKO  MBICIIb,
abcTtparupoBath,  (OpPMYIHpPOBATH  BBIBOJABI,  YCTAaHABJIHMBATH
NPUYNHHO-CJICICTBCHHBIC  CBSI3M, BBISBISATH  3aKOHOMEPHOCTH,
CTPOUTH YMO3AKITIOUCHHSI.

Crnymath, 3allOMUHATh, BIAACTh MPUEMAMHU PAIIHOHATBHOTO
YTEHUS W 3allOMHHAHUs, paboTaTh C MCTOYHUKAMH WH(MOpMAIHH
(uTeHme, KOHCIIEKTUPOBaHUE, COCTaBJICHHE TE3UCOB,
oubmuorpaduueckuii  mouck, paboTta CcO  CIPABOYHUKOM),
MPEICTaBISATh WHPOPMAIIMI0O B PA3IMYHBIX BHIAX (BepOAIBbHOM,
TaOMMYHOM, TpaQHUUECKUM, CXEMATHYECKOM, AaHaJIHUTHUYCCKOM),
MpeoOpa3oBhIBaTh HMH(POPMAIMIO W3 OJHOTO BHIA B JPYroH,
BHUMATEJIbHOE BOCIPUATHE HH(DOPMAIUK, YIPaBICHHE BHUMaHUCM,
Ha0r0IeHuEM, paboTa C KOMIIBIOTEPOM.

[IpoBoauTh W3MEpeHUsi, HAONIOACHUS, IUIAHUPOBATH U
MPOBOJIUTH OMBITBI, IKCIICPUMEHTBI, UCCIICAOBAHMUS, aHAIU3HPOBAThH
U 0000IIaTh pe3yibTaThl HAOJIOJNCHUS, OIBITA, HCCIICIOBAHUS,
MIPEJICTABIISATh PE3y/IbTaThl HAOIIOJACHUHN B pa3IMYHBIX BUJAX.

YyebHo-
KOMMYHHKATHBHBIC

YuebHO-
OpTraHU3aI[IOHHBIE

Bimagetp MOHOJIOTMYECKOM W JHAIOTHYECKOW  PpEYblo,
NepecKa3blBaTh IPOYUTAHHBIN TEKCT, COCTABJICHUE IJIaHA TEKCTa,
nepeaaBaTh IMPOYUTAHHOE B CXATOM WIH pPa3BEPHYTOM BHJIE,
COCTaBJIATh IUIAHBI, KOHCHEKTHI, TE€3HChI, CO31aBaTh IHUCbMEHHBIE
BBICKA3bIBaHUS, AHAJTM3UPOBATh TEKCT C TOYKH 3PEHHS] OCHOBHBIX
[PU3HAKOB U CTUJICH, ONUCHIBATH PHUCYHKH, MOJEIH, CXEMBI,
COCTaBJISITh PaccKas Mo KapTe, CXeMe, MOJIENH, 3aJjaBaTh BOIPOCHI U
0TBEYaTh HA HUX MOJHBIM OTBETOM, GOPMYIHUPYS U OTCTaUBasi CBOIO
TOYKY 3pEHHSL.

Oco3Hanne ydeOHOUM IIeNd, TOCTAaHOBKA Y4YeOHOW 3a/ayw,
MOCTPOCHHE aJropuT™Ma NesITebHOCTH, IUTaHUPOBaHKE
JeSITEIbHOCTH Ha YpPOKEe M J0Ma, OpraHusanus padouero Mecra,
panroHaIbHOE pa3MelleHUue YyUeOHbIX CPEeACTB, YUeOHOI0 BpEMEHH,
ornpezesieHue nopsiaka crnoco0oB y4eOHOM paboThI.




Crnoco0bI 1eITeJILHOCTH
Ilo3uaBaTebHAA JeATEIBHOCTH

. HCIIOJIb30BAaHUE JUIS MO3HAHUSA OKpY>Karolero MHpA Pa3IMYHBIX
€CTECTBEHHOHAYYHBIX METOOB: HAOIIOACHUS, U3MEPEHH, IKCIIEPUMEHTA, MOJICTTUPOBAHHUS;

. dbopMUpOBaHHE YMEHHM paznudarth (AaKThl, THUIOTE3bl, MPUYHUHBI, CJICICTBUS,
JI0Ka3aTelIbCTBA, 3aKOHBI, TEOPUH;

. OBJIAJICHUE aJICKBaTHBIMHU crocobamu peLeHus TEOPETUYECKUX u
JKCIEPUMEHTAJIbHBIX 3a/1a4;

. MPUOOPETEHUE OMBITA BBIABM)KCHUS THUIOTE3 JUII OOBSICHEHUS M3BECTHBIX (DAKTOB H

BKCHepHMeHTaHLHOﬁ IIPOBCPKH BbBIIBUT'ACMBIX I'MIIOTE3.
NudopManmoHHO-KOMMYHUKATUBHAS 1eSITEJIbHOCTH

° BIIQJICHUEC MOHOJIOTHYECKOW M JUAJIOTHMYECKOH pedblo, pPa3BUTHE CIIOCOOHOCTH
IIOHUMATh TO‘-IKy 3peH1/151 CO6€CC[[HI/IK3, nu HpI/I3HaBaTb HpaBO Ha MHOC MHCHHUC,

° WCIIOJIb30BaHNUE PA3IMYHBIX UCTOYHUKOB MH(OPMAIIHH.

PedekcnBHas 1eATEJIbHOCTH

L] BJIAICHUEC HABbIKAMU KOHTpOJISI " OLICHKHU CBOCfI ACATCIIBHOCTH, YMGHI/IG HpCIIBI/IIIeTI)
BO3MOJKHBIE PE3YyJIbTAaThl CBOMX JICHCTBUIA;

° opraHu3anusi y4eOHOW JEeATEeTbHOCTH: TIOCTaHOBKA IIeJIM, IUJIAHUPOBAHHE,

OIMPCACIICHUC ONITUMAJIBHOI'O COOTHOIICHHUA LICIIN U CPEACTB.



2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA,
KYPCA

B comepxanme paboyeidl mporpaMMbl  BHECEHBI BCE  OJEMEHTBI  COICPKAHUS
roCy/1IapCTBEHHOI'0 00pa30BaTEIbHOTO CTaHAapTa 1o ¢usnke. O0s3aTenbHbIE Pe3yIbTaThl U3YUEHUS
Kypca «Duzmka» npuBefcHbl B pazjuene «TpeboBaHus K YpOBHIO MOATOTOBKE oOydarommuxcs 11
KJIaccay, KOTOpbIE TMOJHOCTBIO COOTBETCTBYIOT CTaHAapTy. TpeOoBaHus HampaBieHbl Ha
peaiu3alMio  JEATEIBHOCTHOIO M JMYHOCTHO-OPUEHTHUPOBAHHOTO  IOJAXOJO0B;  OCBOECHME
OOy4alOIUMUCST WHTEIJICKTYyaJbHOM M TNPAKTUYECKOW [eATeIbHOCTH; OBJIAJICHHUE 3HAHUSIMU U
YMCHUSMU, HGOGXOI[I/IMBIMI/I B HOBCGHHCBHOﬁ JKU3HH, TMO3BOJAIOIIMMHU OpPUCHTHUPOBATHCA B
OKpY>KaIoIlleM MUPE, 3HAYUMBIMHU JUIS COXPAaHEHHs OKPY>KaIOIIEei cpeibl U COOCTBEHHOTO 3/10POBBS.

JINYHOCTHBIMHM pe3yJIbTATAMH OCBOCHHSI Kypca pu3uku 11 kiacca sBISFOTCS:

1) ChopMHUpPOBAaHHOCTh ~ IO3HABATEIBHBIX ~ MHTEPECOB,  HMHTCIUICKTYaJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN 00y4aroImuxcs
2) VOeKICHHOCTh B BO3MOKHOCTH TTO3HAHHS IIPUPOJIBI, B HEOOXOIMMOCTH Pa3yMHOTO

HCII0JIb30BaHUA IIOCTI/I)KCHI/Iﬁ HAayKHM W TCXHOJOIrvun IJId IIaJII:HefIHIeFO Pa3BUTHA YCIIOBEYCCKOI'O
o0LIeCTBa, YBaXCHUE K JCATEIIM HAayKW M TEXHHKH, OTHOLICHHE K (PU3MKE KaK JIIEMEHTY
0011Ie4eTI0BEYECKON KYIbTYPHI

3) CaMOCTOSATENbHOCTh B IPUOOPETEHNH HOBBIX 3HAHUN U MPAKTUYECKUX YMEHHM

4) ['oTOBHOCTE K BBIOOPY JKM3HEHHOTO MHYTH B COOTBETCTBHH C COOCTBEHHBIMH
HMHTEpECaMu U BO3MOXKXHOCTSIMHU

5) MotuBarus 00pa30BaTeNbHON AEATEIFHOCTH 00yYarOMUXCsi HA OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOI'O MTOAXO0AA

6) @®opMHUpOBaHUE LIEHHOCTHOIO OTHOLIEHHWS APYyr K JpYry, YUWUTEIH0, aBTOpaM

OTKPBITUI U N300peTeHHi, pe3ybTaTaM 00ydeHHsL.

MeTtanpeaMeTHBIMH pe3yJIbTATAMM OCBOCHUS Kypca ¢pusuku 11 ximacca sBistoTCs:

1) OBnazieHHe HaBBIKAMH  CAMOCTOSITEJILHOIO  NPUOOPETEHUs] HOBBIX  3HAHWUH,
OpraHu3alnuy yueOHOU JesTeIbHOCTH, TIOCTAHOBKU LIEJNeN U 3a]ad, IUIaHUPOBAHMSI, CAMOKOHTPOJIS
U OLICHKU pe3yJIbTaTOB CBOECU IEATEIbHOCTH, IPEABUACHUSA BO3MOXHBIX PE3yJIbTaTOB CBOEH
NEeATEIbHOCTH

2) [ToHnManue paznuuuil MeXJTy HCXOIHBIMU (pakTaMu W TUIOTE3aMH JUId MX
OOBSICHEHUS], TEOPETUUECKMMH MOJIETISIMU U PEaIbHBIMM OOBEKTaMH, OBJIaICHUE YHUBEPCAIbHBIMU
y4eOHbIMU JEWCTBUSIMH Ha NpUMEpax THUNOTe3 M OOBSICHEHUS W3BECTHBIX (AKTOB U
HKCIIEPUMEHTAJIbHOW TPOBEPKU BBIABUIAEMBIX THUIIOTE3, Pa3pabOTKU TEOPETUUECKHX MOoJesen
IIPOLIECCOB U SIBICHUI

3) dopmMupoBaHUE YMEHUH BOCIpPUHUMATh, IepepadaTbiBaTh M MPEABABIATH
uHpOpMallMI0O B  CIOBECHOH, o0Opa3HOH, cHMBoiMYeckoil (¢opmax, aHaJIM3UPOBaTh U
nepepadbaTbiBaTh MOJYYEHHYI0 HH(GOpPMAIMI0O B COOTBETCTBMM C IIOCTaBJICHHBIMHU 3aJadyaMy,
BBIJICJIATH OCHOBHOE COJEP)KaHME IIPOYUTAHHOIO TEKCTAa, HAXOAUTb B HEM OTBETHl Ha
ITOCTAaBJIEHHBIE BOIIPOCHI U U3JIaraTh UX CAMOCTOSITEIBHO

4) [Tpuobperenue onpiTa CAMOCTOSITEIBHOTO TIOMCKA, aHAJIN3a U 0TOOPa HHPOPMALIUH C
MCIOJIb30BAaHNUEM Pa3INMYHbIX UCTOYHUKOB, U HOBBIX MH(QOPMAIIMOHHBIX TEXHOJIOTHH, 7S peleHus
[TI0O3HABATEJIbHBIX 3a1a4

5) Pa3BuTHEe MOHOJIOrMYECKON U THATTIOTUYECKON PEUH, YMEHUS BBIPAKATH CBOM MBICIIH,
pa3BUTHE CHOCOOHOCTH BBICIYIIMBATh COOECETHUKA, CIIOCOOHOCTH MOHUMATh €r0 TOYKY 3pEHHS,
MIPU3HABATh IPABO JIPYroro YeJI0BEKa HA NHOE MHEHHE

6) OcBoeHME TpUEMOB JCHCTBMM B HECTAHAAPTHBIX CUTYyalUsX, OBJAJCHUE
ABPUCTUYECKUMHU METOJaMH pEeIIeHUs TPoOIeM
7) dopMupoBaHUEe yMEHHHl paboTaTh B TpYyNNe C BBITOJHEHUEM pa3IMYHBIX

COLIMAJIbHBIX POJIEH, MPEACTABIATh U OTCTAaUBATh CBOU B3TJISABI M YOSKIEHUS, BECTU JUCKYCCHUIO.
OO01muMH NpeIMeTHBIMH pe3yJIbTaTaMU OCBOEHMS Kypca ¢pu3uku 11 kiiacca sBIsIOTCS:
1) 3HaHMUS O MPHUPOJAE BAXKHEHIIMX (U3MUECKUX SBICHUM OKpYXKaIOLIEro Mupa Hu
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MOHMMAaHHE CMbICTa (PU3MYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH, pAaCKPHIBAIOIINX CBS3b M3YYCHHBIX
SBJICHUI

2) YMeHue MOoNb30BaTbCs METOJaMHM HAayYyHOTO HCCIICAOBAaHUS SIBJICHUN NPHUPOIHI,
IIPOBOJIUTHh HAOJIOAEHUS, IUIAHUPOBATh U BBINOJIHATh 3KCIIEPUMEHTHI, 00padaThiBaTh Pe3yJIbTaThl
M3MEpPEeHUH C TMOoMOUIbI0 Tabmul, TpadukoB, (opMysd, OOHAPYKHMBATH 3aBHCUMOCTH MEXIY
(GU3N4YEeCKUMHU  BEIMYMHAMHU, OOBACHATH IIOJIyYEHHBIE PpE3yJIbTaThl, OLEHUBATh I'PAHMILIbI
IIOIPELIHOCTEN pe3yIbTaTOB U3MEPEHUN

3) YMeHue NpUMEHATh TEOpeTHYecKHe 3HaHHs Mo (U3MKe Ha NpPaKTHKe, pellaTh
¢du3nveckre 3a1a4M Ha IPUMEHEHHUE TTOTYUYEeHHBIX 3HAHUH
4) YMeHue ¥ HaBbIKM MPUMEHEHUS MOJy4YEeHHBIX 3HAHUM 17151 OOBSICHEHHS IPUHIIUIIOB

JEUCTBUS BaXXHEHIIMX TEXHUYECKUX YCTPOMCTB, pELICHUs INPAKTUYECKUX 3a]ad IIOBCEIHEBHOMU
KHU3HHM, oOecriedyeHHe O€30IaCHOCTH CBOEH >KHU3HM, PALMOHAIBHOTO IPHUPOJOINOIb30BaHUA U
OXPaHbl OKPYKAIOIIEH CPEABI

5) ®opmupoBaHue YOEKIEHHS B 3aKOHOMEPHOHM CBSI3M U I103HABAEMOCTHU SIBIICHHUH
PUPOJIbI, 00BEKTUBHOCTH HAYYHOT'O 3HAHUS, BHICOKOHM IIEHHOCTH HAYKH M Pa3BUTHH MaTepHaATbHON
U IyXOBHOM KYJIBTYPBI JIOACH

6) PazButne TeopeTHMUYECKOrO MBIIUICHHS Ha OCHOBE (OPMHPOBAHUS YMEHHMA
yCTaHaBJIMBATh (PAKTHI, pa3iuyaTh NPUUUHBI U CIIEACTBUS, CTPOUTh MOJEIH U BbIJIBUTaTh TUIIOTE3bI,
OTBICKMBAaTh M  (OPMYIUPOBATh JOKA3aTeNbCTBA BBIIBUHYTHIX THUIOTE3, BBIBOAUTH W3
HKCHEPUMEHTAIbHBIX (PAKTOB U TEOPETUUECKUX MOJieNel (U3nUecKre 3aKOHOMEPHOCTH

7) KoMMmyHHKaTUBHBIE yMEHUS JOKJIAABIBATH O PE3yNbTaTax CBOETO HMCCIIEIOBAHMI,
y4acTBOBaTb B JAMCKYCCHUH, KpaTKO M TOYHO OTBE€YaThb Ha BOIIPOCHI, YMEHHME HCIOJIb30BaTh
CTIPAaBOYHYIO JIUTEPATYpy M IPYTWe UCTOYHHUKH HH(GOPMAIMH Uil apryMEHTHPOBAHHOHN 3aIIUTHI
CBOEH TOYKH 3PEHUS

YacTHBIMM NPeIMeTHBIMHU pPe3yJbTaTaMM OCBOCHHUs Kypca (pusuku 11 kimacca sSBIsiFoTCS:

+ MIOHUMaHHE U CIIOCOOHOCTb OOBSACHSTD:

a) CMBICI TOHATHH: (HU3MUECKOE SIBJICHHE, (PU3MUECKas BEIUYMHA, MOJENb, THUIIOTE3a,
IPUHLMIL, [OCTYJIaT, TEOPHs, MPOCTPAHCTBO, BpEMs, WHEpPLUAIbHAas1 CUCTEMAa OTCYETA,
MarepuaibHasl TOYKa, BEIIECTBO, B3aMMOJICHCTBUE, UICATBHBIN a3, PE30HAHC, JIEKTPOMarHUTHHIE
Kosie0aHUs, NMEKTPOMArHuTHOE MoJie, 3JIEKTPOMAarHUTHAs BOJIHA, aTOM, KBaHT, ()OTOH, aTOMHOE
A71po, NedeKT Macchl, IHEPrHsl CBSI3U, PaJUOAKTUBHOCTh, MOHU3UPYIOILIEE M3JIy4YeHHUE, IJIaHeTa,
3B€3/a, raJlakTuKa, Beenennas;

0) cMbIcl (U3UYECKUX BEIIMYMH: TEPEMENICHHE, CKOPOCTh, YCKOPEHHE, Macca, CHIIa,
JaBlieHHEe, UMITYJIbC, pab0Ta, MOLUIHOCTb, MEXaHUYECKasi SHEPTUsl, MOMEHT CUJIbI, IEPUO/I, YacTOTa,
aMIUINTyZla KoJIeOaHWH, JIJIMHA BOJIHBI, BHYTPEHHSS SHEPrus, CPEeAHssl KUHETUYECKas IHEeprus
YacTHI] BeIecTBa, a0COJIOTHAs TeMIepaTypa, KOJIMYECTBO TEIUIOTHI, YAETIbHas TEIJI0EMKOCTb,
yZenabHas TeIioTa Mapoodpa3oBaHus, yAeabHas TEIJIoTa IUIABJICHUS, yelbHas TEIUIOTa CrOPaHHUs,
JJIEMEHTApHBIN  JJIEKTPUYECKUH  3aps]l, HANpPsHKEHHOCTb JJIEKTPUYECKOrO IOJsl, Pa3HOCTh
ITOTEHIMAJIOB, JJIEKTPOEMKOCTb, JHEPIUs DSJIEKTPUYECKOrO IIOJIA, CUiIa JJIEKTPUYECKOTO TOKa,
IEKTPUYECKOE  HANpSDKEHUE, DJIEKTPUYECKOE CONPOTHBIICHHE, JJIEKTPOABMKYINAs  CHIIA,
MarHMTHBI MOTOK, MHAYKIUS MarHUTHOTO MOJS, WHAYKTUBHOCTb, SHEPIHsl MarHUTHOTO IOJIA,
II0Ka3aTeNb PEJIOMIIEHHUS, OITUYECKAs CHJIA JIMH3bL;

B) CMbICI (U3NYECKUX 3aKOHOB, MPHUHIMIIOB M MOCTYJIATOB ((HOpPMYIHPOBKA, TPaHMIIBI
NPUMEHUMOCTH): 3aKOHbl JUHAMUKUA HbBIOTOHA, MPUHIMIIBI CYNEPIO3UIMH U OTHOCHTEIBHOCTH,
3akoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aK0OH BCEMHUPHOTO TSATOTEHHS], 3aKOHBI COXPaHEHUS
SHEPrUH, UMITyJIbCa U JIEKTPUUECKOTO 3apsAia, OCHOBHOE YpaBHEHHE KMHETUYECKOW TEOPUU Ta30B,
YpPaBHEHUE COCTOSHMS MJI€AJIBHOTO I'a3a, 3aKOHBI TEPMOJMHAMUKH, 3aKoH KyioHa, 3akoH Oma s
IIOJIHOM 1ienu, 3akoH J[koyns-JIleHna, 3aKkoH 2J€KTpPOMarHUTHON MHIYKIUH, 3aKOHBI OTPaKEHUS U
MIPEJIOMJIEHUSI CBETA, MOCTYJAThl CHEUAIbHON TEOPUH OTHOCUTEIBHOCTH, 3aKOH CBA3W MAacChl H
SHEpIuu, 3aKoHbI poTorddekTa, moctynarsl bopa, 3akoH panoaKTUBHOTO pacnaja;

* YMEHHE OIUCHIBaTh U OOBICHATH PE3YyibTaThl HAOMIOJEHUN M 3KCHEPHMEHTOB:
HE3aBUCHUMOCTb YCKOPEHHsI CBOOOIHOTO MaJCHUsI OT MAcChl MMaJaloIlero Teja; HarpeBaHue rasa npu
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ero OBICTPOM CXKAaTHH M OXJIAXKJCHHE MPHU OBICTPOM PACIIMPEHUH; TIOBBIIICHUE JABJICHUS Ta3a MpH
€ro HarpeBaHWU B 3aKpPBITOM COCYJE; OpOYHOBCKOE IBM)KEHHUE;, HJIEKTpHU3alMs Tel IpU HX
KOHTAKTe; B3aMMO/ICHCTBHE MPOBOJAHUKOB C TOKOM; JCHCTBHE MArHUTHOTO IOJII HA MPOBOJIHUK C
TOKOM; 3aBUCHUMOCTb COIPOTHUBIIEHUS IIOJIYIPOBOAHMKOB OT TEMIEpPaTypbl M OCBELICHHUS;
AJIGKTPOMArHUTHAs ~WHAYKIUS; PACHPOCTPAHEHHE DICKTPOMATHUTHBIX  BOJH;  JIUCIIEPCHS,
uHTephepeHys U Tudpakiuus CBeTa; M3JIy4Ye€HUE M IOIJIOLICHHWE CBETa aTOMaMH, JIMHeHuaTble
CEeKTPBL; HOTOdPPEKT; paTu0aKTUBHOCTS;

YMEHUE HPUBOAUTH IMPUMEPHI OIBITOB, WUIIOCTPUPYIOLIUX, YTO: HAOIIOAEHUS U
HKCHEPUMEHT CIYXKaT OCHOBOW JUIS BBIABIDKEHHS TUIOTE3 W IMOCTPOCHHS HAYYHBIX TEOPHUH;
HKCHEPUMEHT I103BOJIAET MPOBEPUTh UCTHMHHOCTh TEOPETHUYECKUX BBIBOJIOB; (hU3HMYECKas Teopus
JaeT BO3MOXHOCTh OOBSCHATH SBICHHUA NPUPOABI M HayyHble (aKThl; (QHU3UUECKas Teopus
MIO3BOJISIET NPECKAa3bIBaTh €€ HEU3BECTHBIC SIBICHUS U HMX OCOOCHHOCTH; NPU OOBACHEHUU
MPUPOHBIX SBICHUH MCIONB3YIOTCA (PU3MUECKUE MOJENH; OJUH M TOT K€ MPUPOIHBINA 00BEKT MU
SBJICHHME MOXHO MHCCIIEZIOBaTh HAa OCHOBE HCIOJb30BAHUS Pa3HbIX MoOJENIEH; 3aKOHbl (U3UKU U
¢du3nvecKre TeOpUn UMEIOT CBOU OIIPEICIICHHBIC TPAaHUIIbI IPUMEHUMOCTH;

+ BJaJICHUE SKCIEPUMEHTAJIbHBIMU METOJaMM MCCIEIOBAHUS JJIsl  OINpelesIeHUs
CKOPOCTH, YCKOPEHHUsSI CBOOOJHOIO IAaJEHUs; Macchl TeJa, IUIOTHOCTU BEILIECTBA, CHJIBI, pabOTHI,
MOIIHOCTH, 3HEpPruy, Kod3dduuueHTta TpeHHsl CKOJBXKEHUS, BIAKHOCTH BO31yXa, YIEIbHOU
TEIJIOEMKOCTH BELIECTBA, YJAEIbHON TEIJIOTHI IUIABJICHUS JIbJA, JIEKTPUUYECKOTO CONPOTUBIIEHUS,
OJIC ¥ BHYTPEHHErO COIPOTHBIIEHUS MCTOYHHMKA TOKa, IOKAa3aTelsl IPEIOMIICHHUS BEIEeCTBa,
ONITUYECKOM CHJIBI JIMH3BI, JUIMHBI CBETOBOW BOJHBI; MPEJCTABICHHUE PE3yJIbTATOB HM3MEPEHHU C
YUYETOM HMX HOIPEIIHOCTEH;

MMOHWMaHHUE CMBICIIa OCHOBHBIX (DM3MYECKHX 3aKOHOB M YMEHHE MPHUMEHSTh UX Ha
IPAaKTUKE: 3aKOHbl JUHAMUKM HBIOTOHA, 3aKOH BCEMHMPHOIO TATOTEeHUs, 3akoHbl Ilackans u
ApxuMena, 3aKOH COXpPaHEHHs] UMIYJIbCa, 3aKOH COXPAHEHMs] HHEPrHM, 3aKOH COXPAHEHUS
JIEKTPUUYECKOrO 3apsana, 3akoH Oma i ydacTka Lenu, 3akoH OMa Juid HOJHOM 1Lenu, 3aKOoH
Jlxoyns-Jlenna, 3akoH @apajes, 3aKOHbl TEPMOJMHAMMKH, 3aKOH KylloHa M JIpyrux 3aKOHOB
knaccuyeckoit usuku u CTO;

* MOHWMAaHKE MPHUHIMIIOB JIEHCTBUS MAIllMH, MPHOOPOB M TEXHUYECKUX YCTPOMCTB, C
KOTOPBIMH KaXJIblii YEJIOBEK IOCTOSIHHO BCTpEYaeTCsl B IMOBCEJHEBHOM KHM3HHM, U CIIOCOOOB
oOecrnieuyeHns: 6€30MaCHOCTH MPU UX UCIIOJIb30BaHUY;

+ OBJIa/ICHUE Pa3HOOOPa3HBIMU CIIOCOOAMHU BBIMOJHEHMS PACUETOB JUISI HAXOXKJICHHS
HEM3BECTHON BEIMYMHBI B COOTBETCTBHHM C YCIOBHSMH TIOCTaBICHHOW 3a/1a4d Ha OCHOBaHHU
UCIOJIb30BAaHUS 3aKOHOB (PU3UKHY;

+ YMEHHE UCIONb30BaTh TOJYYCHHbIE HAaBHIKM B TIOBCEAHEBHOW JKu3HU (OBIT,
HKOJIOTHSI, OXpaHa 3/J0POBbsl, OXpaHa OKPY>KaIoLIeH cpe/ibl, TEXHUKa O0€30MacHOCTH U Ap.).

IIpeameTHble pe3yJbTaThl 00ydYeHUsi 1o yueOHoMy mnpenmety «@Pusmka» B 11 kiacce

MIpPE/ICTaBJICHbl B COJIEPKAaHUM Kypca M0 TeMaM. B pesynbrare ocBoeHUs yueOHOro nmpeamera
¢u3uku 3a kypc 11 kmacca oOyyaromuiicss HAyYHTCs:

1) CobmoiaTh npaBuiia 0€30MacHOCTH U OXPaHbl TpyJa npu padboTe ¢ 1abopaTopHBIM
o0opynoBaHUEM

2) [ToHumartb cMBICT OCHOBHBIX (PM3NYECKUX TEPMUHOB, U3y4ae€MbIX B Kypce (U3HKHU
11 knacca

3) PacnioznaBate mpo06sieMbl, KOTOpPbIE MOXXHO PELIUTh HPHU MOMOIIU (U3NYECKUX
METOJI0B

4) AHanu3upoBaTh OTJIENbHBIE ATAIBI MPOBEACHUS UCCIEI0BAaHUN U HHTEPIIPETUPOBATD
pe3ybTaThl HAOIIOACHUIN U OTIBITOB

5) CraBUTH OMBITHI 10 HCCIEAOBAHUIO (PU3MUYECKUX Tl U (PU3MUECKUX SIBJICHUH 0e3

UCMOJIb30BaHUS TPSAMBIX HM3MEpPEHHH, (OopMynIHpoBaTh NpolIeMy/3aaady/1elb HKCIEPUMEHTa,
co0upaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 00O0pYIOBaHMs, MPOBOAUTH OIBITHI U (OPMYIUPOBATH
BBIBOJIbI



6) [ToHrMaTh pOJIbL SKCIIEPUMEHTA B OJIYYCHUN HAYYHOH HH(pOpMaIuu

7) [IpoBomuTh mpsiMble W3MEPEHUs (PU3MUECKUX BEIMYMH: BPEMEHH, PACCTOSHUA,
MAaccChl, CHUJIbl TOKA, 3JEKTPUUYECKOIO HAINPSKEHMsI, NOKA3aTessl INPEJOMIIEHUS BELIECTBA, JJIUHBI
CBETOBOW BOJIHBI, ONTHYECKOW CHJIBI M (DOKYCHOTO pAacCTOSHUS JIMH3bI, IPU 3TOM BBIOMpATh
ONITUMAJIBHBIA CIOCO0 M3MEPEHUsl, UCIIONb30BaTh MPUEMBI Ul OLICHKH M pacueTa IMOTrpeIHOCTe
HU3MEpEHUI

8) [TpoBomuTh wHccnenoBanusi (U3NYECKUX BEIUYMH (B TOM YHCIE C IOMOIIBIO
BUPTyaJIbHON (DU3MYECKON J1abOpaTOpUH) C HCHOJIb30BAHUAMH IMPSAMBIX H3MEPEHHH, IpPU ITOM
KOHCTPYUPOBaTh, (PUKCHPOBATH PE3yJbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NYECKUX BEIMYUH B
BUie TaOJIMIl U Tpa(UKOB, 1€1aTh BBIBOABI I10 PE3yJIbTaTaM UCCIIEI0BaHUS

9) [IpoBOIUTH KOCBEHHBIE H3MEpPEHHsS (PU3MYECKHX BEIWYMH: IPHU BbINOJIHECHUH
U3MEpEeHU coOMpaTh SKCHEPUMEHTAIbHYI YCTAaHOBKY (B TOM 4YMCJIE€ M BUPTYaIbHYIO), CIEAys
IPEIIOKEHHOW MHCTPYKLUH, BBIYMCIATH 3HAYEHUsI BEIMYMHBI U AHAIU3UPOBATh IOJIYYECHHbIE
Pe3yJbTAThI C YYETOM 3alaHHON TOYHOCTH

10)  AHanuM3uMpoBaTh CUTYallMHd IMPAKTUKO-OPUCHTHPOBAHHOTO XapaKTepa, y3HaBaTh B
HUX [POSBJICHHE H3YyYCHHbIX (U3NYECKUX SBJICHUNH WJIM 3aKOHOMEPHOCTEH U NPUMEHSTH
UMEIOLIUECS ISl UX OOBSICHEHUS

11)  TloHuMaTh NPUHLUIBI ICHCTBUS MAIIWH, NPUOOPOB M TEXHHYECKUX YCTPOICTB,
yCIJIOBUS UX 0€30I1aCHOT0 UCIOIb30BAaHUS B IOBCETHEBHOM KU3HU

12)  Hcnonb30BaTh NpH BBHIMOIHEHHH YYEOHBIX 33/1a4 HAYYHO-MOMYJSIPHYIO JTIUTEPATypYy,
CIpaBOYHbIE MaTepuaibl, pecypcsl UHTEepHETA

13)  Pacmo3HaBaTh MEXaHHYECKHE, JIICKTPHUYECKHE, MArHUTHBIC, DJICKTPOMATHUTHBIC
SBJIGHUS. U OOBSACHATHP HA OCHOBE HUMEIOUIMXCS 3HAHUNW OCHOBHBIE CBOWCTBA WM YCIIOBUS
IPOTEKaHUS ITUX SIBIICHUN

14)  OmnuceiBaTh U3y4YCHHBIC CBOWCTBA TN M SBJICHUS, WCIOIB3Ys (HU3HUYCCKUE
BEJIMYMHBI, U3y4aeMble B Kypce (pusuku 11 kimacca

15)  AHanu3upoBaTh CBOWCTBA TeJ, SIBICHHS M MPOIECCH, HUCIONB3ys (u3nyeckue
3aKOHBI, U3y4aeMble B Kypce ¢pusuku 11 kiacca

16)  Pa3nuyaTh OCHOBHBIC IPU3HAKH U3YYCHHBIX (DU3UUECKUX MOJIENEH

17)  Pemarp 3agauym, UCTonb3ys (HU3NUECKUE 3aKOHBI, M3ydeHHbIC B Kypce ¢usuku 11
Kjacca, U (GOpMyJibl, CBSI3bIBAIOLIUE (U3MUECKHUE BEIUYMHBI, W3Y4YEHHble B Kypce ¢usuku 11
KJlacca, Ha OCHOBE aHallM3a YCJIOBMS 33Ja4M 3allUChIBATh KPaTKOE YCIOBHE, BBIACIATH (PU3UUECKUE
BEJIMYMHBI, 3aKOHBI, ABJIEHUS, (OPMYJIbl, HEOOXOAUMBIE JI PELICHUs, MPOBOJUTH PACUETHl U
OLIEHHUBATh PEAJILHOCTD MOJIyYEHHBIX PE3YIbTaTOB

B pesynbprate ocBoeHust yueoHoro npenmera pusuku 3a kKypc 11 kmacca oOydarommiics

MOJIYYUT BO3MOKHOCTh HAYYHTHCH:

1) Oco3HaBaTh LIEHHOCTh HAy4YHBIX MCCIEAOBAHUN, poJib (U3UKK B PACIIMPEHUU
IpeJCTaBICHUN 00 OKpYXKaroIlleM MUpPE U €€ BKJIaJ B yIyUIlIEHUE KauecTBa KU3HU
2) Hcnonp3oBath mpueMbl HOCTPOEHUS  (PU3MYECKUMX  MOJENeH, TIOoUCKa H

(bOpMy.]'IHpOBKPI AO0Ka3aTCJIbCTB BBIABUHYTBIX THUIIOTE3 MW TCOPETHUYCCKUX BBIBOJOB Ha OCHOBC
OMITMPUYCCKN YCTAaHOBJICHHBIX q)aKTOB

3) CpaBHMBaTh TOYHOCTb H3MEPEHUs (U3NYECKMX BEJIMYMH 10 BEIMYMHE UX
OTHOCHUTENIbHOM U aOCOMIOTHON MOTPEIIHOCTEN IPU MTPOBEICHUH MPSMbIX U3MEPEHUIT
4) CamocToATeNbHO MPOBOJUTH KOCBEHHbBIE M3MEPEHHsI M UCCIEIOBaHU (PU3UUECKUX

BEJIMYMH C HCMOJIb30BAaHUEM PA3IMYHBIX CIIOCOOOB M3MEpeHHs (PHU3MUECKUX BEIMYUH, BHIOMPATH
CpeAcTBa M3MEpPEHHs] C YYE€TOM HEOOXOJUMON TOYHOCTH M3MEpPEHHMH, OOOCHOBBIBATH BBIOOD
crocoba M3MEpPEHHsI COOTBETCTBEHHO IOCTABJICHHOM 3ajade, MPOBOAUTH OLIEHKY OCTOBEPHOCTH
MIOJIyYEHHBIX PE3yJIbTaTOB

5) Bocnpunumare uHGoOpManuio (U3NYECKOro COJEp)KaHUs B HAYYHO-TIOMYJISIPHOM
JUTepaType M CpelcTB MaccoBoil uHpopmanuu, B ceTd VHTepHET, KPUTUYECKH OLIEHUBATh
MOJIYYEHHYIO M UH(OpMaIIHIO, aHaTU3UPYS €€ CoiepKaHKe U JaHHbIEe 00 HCTOYHUKE MH(DOpMaLiu

6) Co3naBath COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOLICHHS O (UIUUYECKUX
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SBIIGHUSX W TpolleccaXx Ha OCHOBE HECKOJIbKMX WCTOYHHUKOB HH(OPMAIMH, COIMPOBOXKIAThH
BBICTYIUICHHSI IPE3EHTALUSIMU

7) Hcnonbs3oBarh 3HaHHUS O MEXAHUYECKUX SIBIICHUSX B TMOBCEIHEBHOM >KU3HU JUIS
oOecrniedueHrs 0e30MacHOCTU MpHU OoOpallleHuu ¢ NpUOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHHUs 3JI0POBbsI M COOJIIOJCHHUS HOPM 3KOJIOTMUYECKOTO IOBEJICHUS, MPUBOAUTH MPUMEPHI
MPAKTUYECKOTO HCIOJb30BaHUS (U3MYECKUX 3HAHUM O MEXaHWYECKUX, DJICKTPUUYECKUX,
MarHWTHBIX, JJIGKTPOMAarHUTHBIX, TEIUIOBBIX SIBICHHUSIX U (PU3NYCCKUX 3aKOHAX, MPHUMEPHI
UCIIOJIb30BAaHUSI  BO30OHOBIISIEMBIX ~ MCTOYHUKOB  JHEPTUH, OSKOJOTHYECKHX  MOCJIEeICTBUN
HCCIIEIOBaHMsI KOCMUYECKOTO IIPOCTPAHCTBA

8) OneHuBaTh TpaHUIBl MPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, MOHMMATh BCEOOIIMI
xapaktep QyHIaMEHTAIBLHBIX 3aKOHOB M OTPAHUYCHHOCTH HCIIOIH30BAHUS YACTHBIX 3aKOHOB
9) Haxomuth (Qu3uueckue MoOAeNU, COOTBETCTBYIOLIME KOHKPETHBIM 3ajayam,

paspemath MpPOOJEMHBIE CHUTyalldd Ha OCHOBE WMCIOMIMXCS 3HAaHWK TI0 MEXaHUKe ¢
MCIOJIb30BaHUEM MaTeMaTUUYECKOTO armapaTa U IMpH MOMOIIHY OLIEHOYHOTO METO/Aa

IIpoBepka 3HaHUI 00y4arOIINXCS

OrneHka 0TBETOB O0yUAIOLITUXCS

OtMmeTka «5» CTaBUTCA B TOM CIlIydae, €CiIi 00ydJaroUIuiics MOKa3bIBaeT BEPHOE TOHUMAaHHE
(bu3MYECKOI CYITHOCTH paccMaTpUBAEMBIX SIBJICHHM M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHi, a
TaKXKe MPaBUIBHOE OIpeneleHue (U3NYECKUX BEIWYMH, MX EIWHUI] M CIIOCOOOB HM3MEPEHHS:
MPABWJIbHO BBIMONHIET YEPTEXKH, CXEMbl U TpadUKU; CTPOUT OTBET MO COOCTBEHHOMY IIIaHy,
COIIPOBOXAAET paccKa3 COOCTBEHHBIMU IPUMEpPaMH, YMEET IPUMEHSTh 3HAHUS B HOBOW CUTYyalluu
IIPU BBIIIOJIHEHUH MPAKTUYECKUX 3aaHUI; MOKET YCTAaHOBUTH CBSI3b MEXKAY MU3Y4aeMbIM U paHee
M3Y4YEHHBIM MaTepHajioM IO Kypcy (U3MKH, a TaKK€ C MaTepuaioM, YCBOCHHBIM IpPU H3y4YE€HUU
JIPYTUX MPEeIMETOB.

Ormerka «4» cTaBUTCS, €CIM OTBET OOYYaroIlIerocs YAOBJIETBOPSET OCHOBHBIM
TpeOOBaHUAM Ha OTMETKY 5, HO J1aH 0e3 HMCIOJIb30BaHUs COOCTBEHHOTO IUIaHA, HOBBIX IMPUMEPOB,
0e3 mpuMeHEeHHs] 3HaHMW B HOBOM CHUTyallMM, 6€3 HCIOJIb30BAaHUS CBS3€H C paHee H3Y4YEHHBIM
MaTepuajioM M MaTepuanoM, YCBOCHHBIM IpPH HM3Y4YEHHUHU Jp. HPEIMETOB: €ClU 0Oydarouuiics
JIOMYCTUJI OJIHY OIIMOKY WM He OoJiee ABYX HEIOYETOB M MOXET MX MCHPABUTh CaAMOCTOSTEIbHO
WIN C HEOOJIBIIOW MOMOIIBIO YUUTEJIS.

OT1meTka «3» CTaBUTCS, €CJIM 00yUYAIOIIUICS MPABIIHBHO MOHUMAET (PU3UYECKYIO CYIIIHOCTh
paccMaTpUBaEMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTAEbHbIE MPOOEIbl B
YCBOGHHMH BOIIPOCOB Kypca (U3MKHM, HE MPENSATCTBYIOLIME JalbHEWIIEMY YCBOCHHIO BOIPOCOB
IIPOrpaMMHOT0 MaTepuaia: yMeeT IPUMEHSATH MTOJyYE€HHbIE 3HaHWsI IIPU PELIEHUH IPOCTBIX 33434 C
HCIIOJIb30BAaHUEM TOTOBBIX (OpMYJ, HO 3aTpyJHSETCS TMpHU pelIeHuH 3a4ad, TpeOyromux
npeoOpa3oBaHus HEKOTOPhIX (GOpMyM, IOMYCTHI He Ooiee OJHOW TpyOoOW OMMOKM U JBYX
HEJ0UETOB, HE Oosiee OJTHOM rpy0oi M 0HON HErpyOoi oMok, He Oosiee 2-3 HErpyObIX OIIMOOK,
OJIHOI HerpyOoil omnOKHN U TPEX HEAOUETOB; TOMYCTHI 4-5 HETOUETOB.

OTmeTka «2» CTaBHUTCS, €CITU OOYYAIONIMIICS HE OBJAJE]T OCHOBHBIMH 3HAHUSIMH H
YMEHUSIMH B COOTBETCTBUM C TpPeOOBAaHUSAMM NpPOTpaMMbl W JOMYCTHJ OoJblle OHIMOOK U
HEZ04YETOB YeM HEOOXOIUMO JIJISl OTMETKH «3».

Or1eHKa KOHTPOJIBHBIX paboT

OtmeTka «5» cTaBUTCS 32 pabOTY, BHIIOIHEHHYIO ITOJIHOCTBIO 0€3 OMMOOK U HEJOUYETOB.

OtmeTka «4» cTaBUTCS 32 pabOoTy, BHIIOJHEHHYIO TOJHOCTHIO, HO TIPH HAJIMYWU B HEH He
Oosiee o1HOM rpy0oil U 0/1HON HErpyOoil OMMOKY 1 OIHOTO HeouéTa, He Ooiee TPEX HEJOUETOB.

OrMmerka «3» cTaBUTCA, €CIM OOyYarolIMiicsl MPaBUIBHO BBIMOJHWI HE MeHee 2/3 Bcei
paloThl WK JomycTus He Oosiee olHOW rpyOoi omMOKM M JABYX HEIOYETOB, HE Ooyiee OTHOU
rpy0oii OImMOKN M OJHOW HErpyOoil ommOKHu, HE OoJiee TpeX HErpyObIX OMIMOOK, OJHOW HErpyOoid
OLIMOKM U TpeX HeOUETOB, IPH  HATUYUU 4-5 HETOUETOB.
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OTtMmeTKa «2» CTaBUTCS, €CIIM YUCIIO OIIMOOK ¥ HEJOUYETOB MPEBBICUIIO HOPMY JUII OTMETKU
3 WY paBUJILHO BBIMOJIHEHO MEeHee 2/3 Bcelt paboThI.

OreHka J1ab0paTOpHBIX pabOT

OtMeTKa «5» CTaBUTCS, €CIM OOYYAIOIIMICS BBIMOJIHACT pabOTy B IOJHOM OOBEME C
COOJIIOJICHMEM  HEOOXOAMMOW  IOCIIEIOBATEILHOCTH ITPOBEJACHHUS OINBITOB W  HW3MEPCHUH;
CaMOCTOSITEJILHO U PALIMOHATIBHO MOHTHPYET HE0OX01uMoe 000py/I0BaHUE; BCE OMBITHI IPOBOIUT B
YCIOBHSIX W PEXKUMAxX, OOCCIEUYMBAIONINX IMOJYYCHUE MPABUIBHBIX PE3YJIbTATOB U BBIBOJIOB;
coOmroiaeT TpeOOBaHMS MpaBWiI OE30MAaCHOCTH TpyJda; B OTYETE MPABHIBHO M aKKypaTHO
BBINIOJIHSACT BCE 3allUCH, TaOJMUIIbl, PUCYHKH, YEPTEXKH, TpapUKH, BBIYUCICHUS; IPABHILHO
BBINIOJIHAET aHAJIU3 IMOTPEMIHOCTEM.

OtMmeTKa «4» CTaBUTCSI, €CJIM BBITIOJHEHBI TPEOOBAHUS K OTMETKE «5», HO OBLIO JIOMYIIEHO
2-3 HenoueTa, He OoJiee OHON HErpyOoi OIMOKK U OJTHOTO HEIOUETA.

Ormerka «3» craBUTCS, €ciaM paboTa BBITIOJIHECHA HE MOJTHOCThIO, HO 00BEM
BBIIMOJIHEHHONW YaCTH TaKOB, YTO MO3BOJISICT MOJYYHTh MPABHIbHBIC PE3YJIbTAThl M BHIBOJIBI: €CIIU B
XOJI¢ MIPOBEICHUS OIBITA M U3MEPEHUIN OBLUIN JIOMYIIEHBI OITUOKH.

OrmerKka «2» CTaBUTCs, eciii  paboTa  BBIMOJIHEHA HE  MOJHOCTHIO W 00beM
BBIMIOJIHEHHONW YacTh pa0OThl HE TMO3BOJSECT CICNaTh IPABHIBHBIX BBIBOJIOB: €CJIH  OIIBITHI,
W3MEPEHUs, BBIYUCIICHHUS, HAOIOICHHS TPOU3BOIUIINCH HETTPABHIILHO.
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3. COAEP)KAHUE YYEBHOI'O IPEIMETA, KYPCA

Copepkanne Kypca, BKJIOYAs JEMOHCTPAIIMOHHBIC OTBITHI U (PPOHTAIBHBIC Ta00OpPaTOpHEBIE
paboThI, TOJHOCTBIO COOTBETCTBYIOT IIprMepHOi mporpamMmMe OCHOBHOTO OOIIEro oOpa3oBaHMS
Kypca.

OcHoBbI 1ekTpoanHaMuKH (16 yacoB)

I'maBal. MarHuTHoe moJjie

B3aumoneiictBue TokoB. MaruutHoe mosie. MHayknus marautHoro mnotia. Cuna Ammepa.
Cuna Jlopenua. MarauTHble CBOWCTBA BELIECTBA.

I'nasa 2. DjeKTpOMArHUTHAS UHIYKIHS

OTKpBITHE SJEKTPOMArHUTHOM HMHAYKIUU. [IpaBuiio Jlenma. MarHuTHBIN MOTOK. 3aKOH
AJIEKTPOMArHUTHOM MHAYKIMU. BuxpeBoe anekrpuyeckoe nosie. Camounaykuus. UHIyKTUBHOCTD.
DHeprus MarHUTHOTO MOJIs. DJIEKTPOMAarHUTHOE ToJIe.

Koneoanus u Bosnbl (14 yacoB)

I'naBa 3. Mexann4yeckue KoJieOaHusl

CBOOOHBIC ¥ BEIHYKJICHHBIC KOeOaHus. Y CIIOBUS BO3HUKHOBEHUS KoeOaHui. JlmHaMuka
KosebaTenbHOro ABWkKeHHs. ['apMoHMUYeckue kosieOaHus. DHeprus KosiaeOaTeNbHOTO IBUKECHHS.
Breinyxaennsle kosnebanus. Pesonanc.

I'naBa 4. JjaeKTpOMarHMTHbIE KOJIeOaHUsA

CBoGosnnble koneOaHus. ['apMoHMueckue KojeOaHus. 3aTyxarollde U BBIHYXJIECHHBIE
koneOanusa. Pe3zonanc. CBOOODHBIE DJEKTPOMATHUTHBIE KOJEOaHHWA. AHAJIOTHUS — MEXAY
MEXaHUYECKUMHU U HJIEKTPOMArHUTHBIMM KoyiebaHusAMU. [‘apMOHMYECKHE 3JIEKTPOMAarHUTHBIE
kosneOanus. @opmyna Tomcona. [lepemeHHbI neKTpUYECKUi TOK. Pe3ucTop B Lienu epeMeHHOro
toka. KoHJeHcaTtop W KaTylmika HWHAYKTHBHOCTM B LENM IMEPEeMEHHOro Toka. Pe3oHaHc B
JJIEKTpUUECKOW Temn. ABTOKoieOanusi. ['eHeparop mepeMeHHOro Toka. Tpanchopmarop.
ITpou3zBoncTBO, Iepeaya U NOTPeOIIEHUE FTEKTPOIHEPTHH.

I'naBa S. Mexanuuyeckue BOJHbI

BosiHOBBIE siBIIeHUMS. XapaKTEpUCTUKH BOJHBI. PacnpocTpaHeHue BOJIH B YIPYIHX Cpenax.
VYpaBHEeHHE TapMOHHUYECKON Oeryiieil BoiHBI. 3BYKOBBIE BONHBI. WHTepdepenius, nudpakuus u
MOJSIpU3alUsd MEXaHUYECKUX BOJIH.

I'naBa 6. JaeKTpOMArHUTHBIE BOJIHBI

DJNEeKTPOMarHuTHOE MoJje. DJIeKTPOMArHuTHasl BOJIHA. DKCIEPHUMEHTAIbHOE OOHapyKeHHE
ANIEKTPOMAarHUTHBIX BOJH. [IJIOTHOCTH MOTOKa AJIEKTPOMAarHUTHOro u3nydeHus. M3o0pereHue
pamno A.C. IlonossiM. IlpuHuunel paguocBszu. Mopymsiuuss U AeTekTupoBaHue. (CBolicTBa
2JIEKTPOMArHUTHBIX BOJIH. PacnipocTpanenue pagnoBosH. Pagnonokanus. [lonsaTre o TeneBuacHun.
Passutue cpencrs cBs3M.

Ontuka (10 yacos)

I'maBa 7. Ontuka. CBeToBBIC BOJIHBI.

Cxopoctp cBera. IIpunnun [rolireHca. 3aKkOH OTpakKeHMsI CBETa. 3aKOHBI IMPEIOMIICHUS
cera. [lonHoe orpaxkenue ceera. JIunszel. [loctpoenne nzobpaxenuil B nunze. Popmyna TOHKOU
TuH3bl.  YBenudenue JnuH3bl. Jucnepcus cera. UWHrepdepenuus cBera. Ilpumenenue
uHTephepeHn cBeta. Judpakuus cBera. I'paHUIBI NIPUMEHUMOCTH T€OMETPHUYECKON ONTHKH.
Hudpakiuonnas pemerka. [lonepeyHocTs cBeTOBBIX BoJH. [lonsipusanus ceera.

DJIeMeHThI TeOPUM OTHOCUTEJIBbHOCTH (3 yaca)

I'naBa 8. DjieMeHTBI TEOPHH OTHOCUTEIBLHOCTH

3aKkOHBl  JJEKTPOAMHAMUKM W IPUHLMI  OTHOcUTedabHOCTH. IlocTymarel  Teopumn
OTHOCUTENBbHOCTU. OCHOBHBIE CIEACTBHSI U3 IMOCTYJIATOB TEOPUU OTHOCUTEIBHOCTU. DJIEMEHTHI
PENATUBUCTCKON JUHAMMKH.
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KBantoBas ¢pusnka (14 yacon)

I'naBa 9. U3nyyeHue U CieKTPbI

Bunet uznydenuil. Mcrounuku cBeta. CrnekTtpsl M crnekTpaibHbld aHanu3. Illkana
JIEKTPOMArHUTHBIX U3TyYCHUM.

I'naBa 10. KBanToBas ¢puzuka. CBeToBble KBAHTHI
®otordpdexr. [Ipumenenne porodddexra. Potonsl. KopmyckynspHO-BOTHOBOH Tyann3Mm.
JlaBneHue cBeta. XMMHUUYECKOE JECHCTBUE CBETA.

I'naBa 11. ArtomHas ¢pusuka

Crpoenne atoma. OmbiT Pesepdopna. KsantoBeie mnoctrymatst bopa. Mopens atoma
BoJiopoJia o bopy. Jlazepsr.

I'naBa 12. ®du3nka aTOMHOrO siApa.

Crtpoenue atomMHOro sapa. Snepupie cuibl. OOMEHHas MOJEINb SASPHOTO B3aUMOJICHCTBUS.
OHeprus CBsI3U aTOMHBIX fA1ep. PaanoakTuBHOCTH. Buapl pagMoOakTHBHOIO H3JIy4€HHUs. 3aKOH
paauoakTuBHOro pacmana. Ilepuoxg mnomypacmaga. Meronbl HaOMIONEHUS W PETHCTpAIUU
AJIEMEHTapHbIX 4YacTull. VICKyccTBEHHass paJuOaKTUBHOCTb. SnepHble peakuuu. JleneHue snep
ypaHa. llennas peakuusi neneHus. SnepHslid peaktop. TepmosiaepHble peakiuu. [Ipumenenue
anepHor sHepruu. M3oromsl. IlomydeHue W OpUMEHEHUE PAJMOAKTHBHBIX  H30TOIOB.
buonoruueckoe neiicTBUE paMOAKTUBHBIX U3IYyYEHUH.

I'naBa 13. DemeHTapHbIE YaCTHLBI.

Tpu oTama B pa3BUTUM (U3HKK JJIEMEHTapHBIX dYacTull. OTKphITHE T[MO3UTPOHA.
Antnyactunsl. Jlentonsl. Anponsl. KBapku.

Actponomus (9 yacos)

I'naBa 14. ContHeuHasi cuctema.

Bunuwmeie nBmkenus HebecHbix Ten. 3akoHbl Kemnepa. Cuctema 3emnsi-Jlyna. @uznueckas
IpUPO/A IUTAaHET U MaJlbIX Tesl COMHEYHOU CUCTEMBI.

I'masa 15. CoJyHlle U 3Be31bI.

Comnnnie. OCHOBHBIE XapakTEPUCTUKU 3Be37. BHyTtpenHee crtpoenue CoiHIIA U 3BE3J.
OBoIOIMs 3BE3/1: POKIACHUE, KU3Hb U CMEPTH 3BE3I.

I'naBa 16. Ctpoenue BcesieHHOI.

Mneunsnii Ilyte — nHama [amaktuka. I'anaktuku. CtpoeHnme u sBomonust BceeneHHOM.
Enunas pusmueckast kapTuHa Mupa.

IloBTOpenue (2 yaca)

[ToBTOpEHNE OCHOBHBIX pa3JesioB, M3y4yeHHBIX B Kypce ¢u3uku 11 kmacca. Hamucanue
TECTOBOM UTOrOBOI paboThI 3a Kypc GU3MKHU (BKIIOYast pa3aen «ACTPOHOMHUSI»).

Pacnpedenenue uacos

ITonyro BC N3 Hux
TSt €ro 4acoB TEeopus Jlabo KoHTpoJibHBIX
paTopHBIX pabot
pabot
1 32 25 5 2
2 36 30 3 3
Bcero 68 55 8 5




Konmponvuvie padomot
KonTpoabHnasi padora Ne 1 «Maznummnoe none»
KonTtpoabnas padora Ne 2 «Inekmpomazcnumnsle Konedbanus u 01Hb1»
KonTpoabHnas padora Ne 3 «Konrebanusa u eonnvl. Keanmosasn gpuzuxa
Konrtpouabnas padora Ne 4 «Amomnasn guzukay.
Hmozoeasn mecmoesasa konmpoavnan paooma Ne3.

Jlabopamopnuvie pabomot
Jlabopamopnas paooma Nel «Habdnooenue oelicmeus MazHumHo20 noas Ha MOK»
Jlabopamopnas paooma Ne2 «H3yuenue sa6ieHusn 31eKmMpoOMaACHUMHOU UHOYKUUUY
Jlabopamopnas paboma Ne3 «Onpedenenue yckopeHus c60600H020 nadeHus npu

nowowiu MaimHuKa)

Jlabopamopnaa paboma Ned «H3mepenue nokazamensn npeiomiaeHus CMeKia»
Jlabopamopnas pavoma Ne5 «Onpedenenue onmuueckou cuivl U pOKycHo20

paccmoanusn coouparouieil 1UH3bL)

(CD)»

Jlabopamopnas paboma Neb «H3mepenue 0nunvl c6emogoil 60 1HbL)»
Jlabopamopnas pavoma Ne7 «Ouenka uH@opmayuoHHOU eMKOCIMU KOMRAKM-OUCKA

Jlabopamopnasa paooma Ne§8 «Habnwooenue cniouwtnozo u 1uHenyamozo cneKmpoe»
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4. TEMATUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMbIX HA OCBOEHUE

KAYKJI0W TEMBI
N3 HuX KOJIMYeCTBO 4acoB
Ne Paspensl kypca ¢pusuku Bcero yacos JlabopaTopHbie KoHTpoJibHbIE
Teopus
padoThI padoTsI
1 OCHOBBI JICKTPOAMHAMUKH 16 13 2 1
2 Konebanus v BOTHBI 14 12 1 1
3 Onrtrka 10 4 5 1
4 DJeMEeHTHI TEOPUH 3 3 0 0
OTHOCHUTCIIBHOCTH

5 KBanTtoBas ¢u3nka 14 13 0 1
6 AcTtpoHOMHS 9 9 0 0
7 [ToBTOpeHue 2 1 0 1
Hroro 68 55 8 5
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