4.8. N3yyeHue cOCTOSIHUSI 00PAa30BaTeJbLHBIX TOCTHKEHHH ydamiuxcs
11 knacca no ¢pusuke

4.8.1. Beeaenue
OCHOBHO# 11€JIbI0 MOHUTOPHHIA SIBJIETCSI U3YyYEHHUE YPOBHS MOJATOTOBKU BBIITYCKHHKOB
cpenHei mkoibl o ¢gusnke. HeoOX0aMMO BBISBUTH HEOCTATKU B pe3yibTaTax OOy4deHHUs Jis
NOCJIEIYIOIEro aHajau3a UX MPUYMH U YCTpaHEHMs 3THUX INPHUYMH. B pamkax skcnepumeHTa 1o
MOJICPHU3AIMN CTPYKTYPbl M COJAEpXaHHUA 00mero oOpa3oBaHUS pPe3yibTaThl MOHHTOPUHTA
JOJDKHBl TakXke JaTh HHGPOPMALMI0O O CPABHUTENBHBIX JOCTOMHCTBAX M HEIOCTaTKax
NPOBEPSEMBIX YUEOHBIX IUIAHOB U yYCOHUKOB (PU3UKH.
4.8.2. OnucaHue y4yalmuxcs, y4acCTBOBABIIUX B MOHMUTOPHHIE
MonuTopuHr oxBatbiBan ydamuxcs 11 kiacca 89 permonoB Poccun. AHkeTHpoBaHHE
II0Ka3aJl0, 4TO y4YaTcsi OHM B WIKOJAaX C IMPEUMMYILECTBEHHO NPO(UIMPOBAHHONW CHCTEMOH
oOyuenust (B 00mIcoOpa3oBaTeIbHBIX KilaccaX yuutcs Jyuiib 36 % oOmero ux uucia). K
MOMEHTY MOHUTOpHUHTa 1moutH 85 % netelt yke BeIOpanu cBoro Oyaymryto mpodeccuto. [Ipuuem
1I0CJI€ OKOHYaHMS LIKOJIBI UL 8 % u3 HUX coOupaeTcs npucTynarh kK padore, a 6onee 73 % —
MpOJIOJDKAaTh 00ydeHHe B By3aX, yuwiaumax u T.i. [lo menwineit mepe y 27 % BBITYCKHHUKOB
IIKOJIBI BhIOpaHHas MU npodeccust TpedyeT xoporiero 3HaHua Gu3uKu. B Toil nnm nHoil mepe
HpaBUTCs (pU3MKa KakK MKOJIBHBIN nmpeamMeTr 55% yuammxcs 11 kiacca.
W3 38 ThIC. BBITYCKHUKOB, 0XBaYEHHBIX MOHHUTOPUHTOM, PabOTy MO (PU3UKE BBHIIOIHSIIO
6,5 Teicsia (17%). Ilpuuem pacmpeneseHne TaKUX BBITYCKHHUKOB (BBIMOJHSBIIMX paboTy IO
¢usuke) mo pernoHam Poccum ObUIO KpaiilHE HEpaBHOMEPHBIM: OT 7 ueloBek B MpkyTckoii
obmactu 1o 1226 uemoBek B CMmoneHckoid oOmactu. Tonmpko B 14 permoHax 3TO YHCIIO
npeBbicuiio 100 uyenoBek. IloaToMy oOKa3zaaoch HEBO3MOXKHBIM IPOBECTH KOPPEKTHBIN
CPaBHUTEJbHBIA AaHAJIM3 YPOBHS IOATOTOBKH BBIITYCKHUKOB CpEIHEH IIKOJBl MO (U3UKE IO
peruonam Poccun.
4.8.3. XapakTepuCcTHKa HHCTPYMEHTAPUsS MOHUTOPUHIA
B mporecce MOHUTOpPHMHTA MPOBEPSAJIOCH OBJAJEHUE BBITYCKHUKAMH CPEIHEH IIKOJIBI
CIEyIOle CHUCTEMOM BHAOB  JACATEIBbHOCTH, MNPEAyCMOTPEHHOM ['ocyaapCTBEHHBIM
00pa3oBaTeNLHBIM CTAHJAPTOM 10 (PU3UKE JUIs cTapuied mKoibl (cM. Tabnuiy 4.8.1).
Tabmma 4.8.1
OcHOBHBIE BUIBI IEATEBHOCTH, (hOpMUpyeMbIe B Iporiecce 00yueHus (hu3nke

Ne Bun nesarensHOCTH

1 [IpuBoauTh MpHUMEpHI, pacKpbiBaloIive (PyHKIUHM TEOPUU U SKCIIEPUMEHTa B IpoIecce
HAay4YHOTO II03HAHUS, MOJEIbHBIM XapakTep HAy4YHBIX 3HAHUNH M HAJIWYUE TIpPaHUL]
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.

2 [IpuBoANMTH TIpUMEpPHI ONBITOB, OOOCHOBBIBAIONINX HAYYHBIC TPEICTABICHUS M 3aKOHBI,
WU TIPUMEpPHI OIBITOB, MO3BOJIAIOLIMX IIPOBEPUTH 3aKOHBI M UX CIEACTBUSA, HA3bIBATh
YUYEHBIX, BHECIINX 3HAYUTENIBHBIA BKIIAJ B pa3BUTHE (DU3UKU

OOBICHATD (1)I/I3I/I‘leCKI/IC SABJICHUS U ITPOLCCChI

Breigsurate runoTe3sl O CBI3H (bHSI/I‘ICCKI/IX BCJINYHH Ha OCHOBC Ha6J'IIO,I[eHI/II\/’I

5) JlenaTb ~ KayeCTBEHHbIE  BBIBOJABI HA  OCHOBE  SKCIIEPUMEHTAJIBHBIX  JIaHHBIX,
MIPEACTABICHHBIX TAOJIUIICH, TpaUKOM, AUArpaMMOM, CXeMOU U T.II.

6 [IpoBomuTH pacyeTbl, HCIONB3YS CBEICHMS, IOJMydyaemble U3 TpaduKoB, TaOIUII,
JMarpaMM, CXeM U T.IL.

7 [IpumeHsTh 3aKOHBI (U3MKU U1 aHaIM3a (U3NYECKUX IMPOIECCOB HAa KaueCTBEHHOM
YpOBHE

8 [TpuMeHsTh 3aKOHBI (HU3KKH ISl aHATM3a PU3HMUECKUX MPOIIECCOB HA PACYIETHOM YPOBHE
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9 CtponTh N300paKEHNE TOYKHU B TIJIOCKOM 3€pKajie M COOMparomei JTMH3e

10 VYka3pIBaTh MNpeoOpa3oBaHMsA SHEPrMM B (PU3MUECKUX SABICHHAX M B TEXHHUYECKUX
YCTpOMCTBAX

11 WnmocTtpupoBaTh posib (U3MKKM B CO3AaHUM U COBEPILIEHCTBOBAHMHM TEXHHUYECKUX
00BEKTOB

12 Brnagerb NOHATUAMU U TNPEACTABICHUSMH, CBSA3AHHBIMU C IKU3HEAESITEIBbHOCTHIO
4eJioBeKa

13 VYka3biBaTh rpaHuilbl (00JaCTh, YCIOBHS) NMPUMEHUMOCTH HAY4YHBIX MOJICIICH, 3aKOHOB U
TEOpUH

14 Bocnpunumats, nepepalaTeiBaTh U NPEAbSBIATH yUeOHYI0O MH(GOPMALUMIO B Pa3InYHBIX
dopmax (croBecHO#, 00pa3HON, CHMBOJTHYECKOH)

[TpoBepuTh OBNAJCHHWE YyYAIIUMHUCS YKa3aHHBIMH B TaOJMIE BHIAMH JESITEIHLHOCTH
MOKHO TIO pe3yJIbTaTaM BBHITIONHEHUS UMH 3aJaHUil C BBIOOPOM OTBETa, 33aJlaHUN C KpPaTKUM
OTKPBITBIM OTBETOM H 3a/JaHWi, TPEOYIONIMX pPa3BEpPHYTOTO MHUCHBMEHHOTO OTBeTa. Takue
3a/laHusl — HauboJIee YacTo UCTOIb3yeMbIe CPEACTBA IPU MOHUTOPUHTE YUEOHBIX JOCTHKCHUN
HIKOJBHUKOB. MMeeTcsi oCcTaTOYHO OOJIBIION OIBIT COBMEIICHUS ATUX TPEX TUIOB 3a/IaHUi B
OHOM TecTe (B YaCTHOCTH, MPH COCTABJICHUU KOHTPOJHHO-U3MEPUTEIBHBIX MAaTECPHUATIOB IS
eanHoro rocyaapcteHHoro sk3amena B 2001-2002 r.r.). Ha ocHoBe 3TOro omeita mpUHSTA
CIIeIyIOIIasi CTPYKTypa MPOBEPOYHOI pabOThI 10 PU3UKE:

— KaXXJIOMY BBIIIYCKHUKY IpEIIaracTcsi OAWH U3 BApUAHTOB PabOTHI, COCTOSIINHI U3 45
3aJaHuii U paccuuTanHblii Ha 3 yaca (180 muH);

— mepBele 35 3aJaHW HOCAT XapakTep 3aJaHuil ¢ BBIOOPOM OJHOTO TPABHIHHOTO
OTBETa M3 YETHIPEX MPEAJIOKEHHBIX; 3Ta 4acTh pabOThl paccuuTaHa npuOiamsurenbHo Ha 90
MUHYT,;

— crenymomye 5 3amaHuil — 9TO 3alaHus C OTKPBITBIM KpPaTKUM OTBETOM, Ha
BBINTOJIHEHHE KOTOPBIX OTBOJUTCS B CyMMe 25 MHUHYT; 3TO 3aJ[aHUsI TIOBBIIICHHON CIIOKHOCTH;

— TpeThs YacTh PabOTHI, paccUMTaHHas Ha 65 MUHYT, COJCPKHUT 5 3a1aHUT C OTKPBITHIM
pa3BepHYTHIM 0TBeTOM. OHU TPHU3BaHBI MPOBEPUTH CHOPMHUPOBAHHOCTD y YUAIIUXCS CIIOKHBIX
10 CTPYKTYpE YMEHHH METOJOJIOTMYECKOTO XapaKTepa M yMEHUE MPUMEHSTh 3aKOHbI (U3UKU
Ui aHajau3a (PU3MYECKUX MPOIECCOB B CHTyalUsX MOBBINICHHOW CIIOKHOCTH (THIa 3amad,
OOBIYHO MpEIaracMbIX Ha BCTYMUTEIbHBIX 9K3aMEHAX B BY3bI).

YPOBEHb MOATOTOBKHU KaXKIOTO0 KOHKPETHOTO BBITYCKHHKA OIICHUBACTCS 110 PE3yJIbTaTaM
€ro OTBETOB Ha 3aJ]aHHs MPEUIOKEHHOTO €My BapuaHTa TecTa. ECTECTBEHHO MOATOMY, 4TO BCE
BapHAHTHl JIOJDKHBI WMETh OJMHAKOBBIM yPOBEHb TPYJAHOCTH W TPEOOBATh IS BBITOJIHECHUS
OJIMHAKOBYIO 3aTpaTy BpeMeHW. Ho mapasieNbHbIMH 3TH BapuUaHTBl ObITh HE MOTYT. JUIs
YIIOBJIETBOPEHHSI TAaKOTO TPEOOBaHHMS OHHM JOJDKHBI COIEpKaTh (paceTHBIC 3aJaHus, U B 3TOM
cllydae BCE BapUaHTBl TeCTa B II€JIOM OXBaTAT JIMIIb OYECHb HEOONBINON (parMeHT
MPEyCMOTPEHHBIX CTAaHAAPTOM Pe3yJabTaToB 00ydeHus ¢usnuke. OCHOBOU /I 0TOOpa 3aaHU
U KOMIIOHOBKH M3 HHMX BapUaHTOB TECTa IO MPHU3HAKY MX BAIUIAHOCTH CIYXHT crieruduramnus
Tecta. B Hell mpemycMmarpuBaeTcs paBHOMEPHOE paclpe/esieHHe 3aJaHduil 110 HCIOIb30BAHHIO
pa3HbBIX AIEMEHTOB (PU3UKHU B PA3HBIX BHJIAX JCSITCIBHOCTH yUaIIUXCS.

CornacHO TONYYEeHHBIM pe3yjbTaTaM TECTUPOBAHMSA, TPYAHOCTh 3aJaHHid TecTa
(mpolieHT yyamuxcsi, BBIIOJTHUBINNX 3a/aHHe) B CPEIHEM OKaszaiach paBHON 54% c¢ pazdopocom
or 5% mo 94%. Dro obecrneunBaeT xopomryo aud(GEepeHITUPYIONIYI0 CHTy TecTa, T.e. JaeT
BO3MOXHOCTh JU(DDEpeHIIUpOBaTh TECTUPYEMBIX IO YPOBHIO PE3yJbTaTOB OOyUYCHUSI.
YCHenHOCTh  BBITIOJHEHHUS  COBOKYITHOCTBIO — YYaIIUXCS  YETHIpEX BapUAHTOB  TeCTa
NPUOJIM3UTENIFHO OJMHAKOBA, 4YTO TOBOPUT O TNPUOIM3UTEIBHON pPaBHOIIGHHOCTH 3THX
BapuaHTOB. JIMIIb TIEPBBIA BapHAaHT OKAa3aJICs Ul y4YalUXCs HECKOJIBKO 0oJiee JETKUM, HO 3TO
OTJIMYUE HEBEJIMKO W HE OKa3bIBaeT CYIIECTBCHHOTO BIUSHHUS Ha OOIIHME pPe3yJIbTaThl
MOHHTOPHHTA.
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AHkeTHpoBaHHe yuuTeNned (U3MKM OBUIO TPU3BAHO BBISBHTH YCIOBHS OOYyUYCHHS
yUaIIUXCsl CTapILINX KIacCOB: MPO(UIIb Kilacca, YUCI0 OTBOAMMBIX Ha U3y4YeHUE (PU3UKU YaCOB B
HEJIENI0, HMCIOJIb3YeMbIi yueOHHMK. B aHKeTy BKIFOUEHBI M BOIPOCHI, MpEIHA3HAUYCHHBIC IS
OLICHKK HEKOTOPHIX MNpPO(ECCHOHATIbHBIX XapaKTePUCTHK Yy4uTens (ero oOpa3oBaHUE W
NeIarOTHUECKHiA CTax, yueOHas Harpy3Ka).

4.8.4. OcHOBHBIE Pe3yJIbTAThI BHINOJHEHHUSI Pad0ThI

OOmast KapTHHA pPE3yJIbTaTOB TECTUPOBAHMS IOATOTOBKH BBITYCKHUKOB IO (pH3mke
takoBa. C 3aaHusAMu 6a30BOr0 ypOBHsI, COOTBETCTBYIOIIMMH TPeOOBaHUSAM CTaHIapTa OOIIETo
o0OpazoBaHus 10 PU3HKE, B CPEAHEM CITPABIISIOCH OKOJI0 61% BBIMTYCKHUKOB CPEAHEH IITKOJIBI U3
yucia mex, Kmo pewuics 6blNOaHAMb pabomy no ¢usuke. DTOT pe3yJIbTaT OKa3alcs
NPAaKTHYCCKH OJUHAKOBBIM TI0 BCEM pa3lieliaM IIKOJbHOTO Kypca ¢u3uku (MEXaHUKe,
MOJIEKYJIIPHOM (DU3UKE U TEPMOJUHAMHUKE, HIICKTPOIUHAMHUKE U KBAHTOBOM (hu3mKe).

TectupoBaHue mokaszayio, OJHAKO, HEOJMHAKOBYIO CTENECHb OBIIAJICHUS BBIITYCKHUKAMH
pa3HBIMU BHIIAMH JCSTCIHLHOCTH.

Jlydie BCero OCBOCHBI YMEHHS BIIAJICTh TIOHATHIMH U MPEICTABICHUSIMH, CBI3aHHBIMU C
KHU3HEACATCILHOCTIO YelloBeKa (CpelHUil TMOKa3aTelb YCIEHIHOCTH BBIMOJTHEHHS 3aJaHHi
Takoro xapakrepa paBen 79%). Hampumep, 3aganue A35 u3 TpeThero BapHaHTa BBITOIHUIO
85% TecTupyembIX:

A35. Kaxum cnocobom MONCHO YMeHbUUmMb 003y O0O0JVHeHUs npu
Heobxooumocmu npebvi8aHus 8 30He Oellcmeus UOHU3Upyiouel paouayuu?
1)  monvko cokpawenuem epemenu npedvIeanUsl 8 30He OetCmeusl
paouayuu
2)  MOAbKO yeenuueHueM pacCmosiHusl Om UCMOYHUKOG U3TYYEeHUs.
3)  monbKko nNpuMeHeHuem Cloed Mamepuanos, NoOIOUWAIUUX
u3nyHenus
4)  ecemu nepeyucieHHbIMU 8blille CHOCObamu

[TpumepHO HaA TOM k€ YpoBHE C(OPMHUPOBAHBI YMEHHUS BOCTIPUHUMATH, TIepepadaThIBaTh
U TPEAbABIATh y4eOHYI HWHpOpMAIMi0O B pa3nuuHbiX (opmax (CIOBeCHO#, 00pa3HOM,
CHMBOJIMYECKON), a TaKXKe CTPOUTh HW300paXCHUs TPEAMETOB B IUIOCKOM 3epKaje |
coOuparomeii nun3ze. B wactHocTH, 74% TecTHpyeMbIX MPaBUIBHO BBIOJHUIHN 3alaHue A2 u3
BTOPOT'O BapHUaHTa:
A2. Ha pucynxax uzobpasiceHvl epapuru 3a8ucumocmu MooyJjisi YCKOPeHus. om 8pemeHu 0is
Ppasuvix 6u00s6 0sudicenus. Kaxoii epagux coomsemcmayem pagHOMePHOMY OBUNCEHUIO?

1) 4, 2) [a 3) Ia 4) {a
A c3amannemM A2l w3 TpeThero BapuaHTa:
A21. Ha kakom pucynke npasuibHO U300pasdceHo ompasdiceHue Kapanoauia 6 sepkaie?

[ — [ =)= = |

[ = N = \[ = \[ = |

1) pucynox 1 2) pucynok 2 3) pucynok 3 4) pucynok 4
cipaBmioch 88% BBITYCKHUKOB, KOTOPBIM 3TO 3aJ[aHKe OBLIO MPEI0KEHO.

185



3aMeTHO OoJjiee HU3KMMHU OKa3aJMCh Pe3yJIbTaThl OBJIAJICHUS OCTAJIbHBIMU BHJIAMU
nesTeabHOCTH. Tak, 3a1aHus, TpeOyIoIure Ui CBOETO BHIIIOJIHEHUS! YMEHUH JIeNIaTh BHIBOJBI HA
OCHOBE 3KCIIEPHMMEHTAIBHBIX JAHHBIX, BBIIOJHEHBI B cpenHeM 61% tectupyemsix. Hampumep,
3ananue Al u3 4eTBepTOro BapuaHTa
Al. Ecnu yckopenue mamepuanbHOU Mo4YKU NOCMOSHHO NO @eluduHe, a no
HAanpasieHuio 6ce epems NepneHouKyIAPHO 8eKMOpy ee CKOpocmu, mo sma
MOYKA 08UNHCEMCS
1) pasnomepro no npsmotu
2) pagHOyCKOPEeHHO No NPAMOLL
3) pasnomepro no okpyscHocmuU
4) pasHOyCKOPEHHO NO OKPYICHOCMU

BBIMOJIHWJIA TOJBKO TOJIOBHHA BBIMTYCKHHKOB, KOTOPHIM JOCTAJIOCh ATO 3ajaHue. [IpumepHO
Takas e 4YacTh TECTUPYEMBIX B CPEAHEM CIIPABHIIACH C 3aJIaHUSMH, TPEOYIOIUMH YMEHUS
00BSICHATH (PU3NUECKHE TIPOIIECCHI U siBiieHUs. Tak, 3ananue Al8 u3 Tperbero BapuaHTa
A18. Kaxumu Hocumensimu >1eKmMpuieckozo 3apsaoa co30aemcsi mox 8
B00HOM pacmeope KUciomul?
1) monvko uonamu
2) onexmponamu u "ovipramu
3) anekmponamu u uoHamu
4)  moavko snekmponamu

CMOT BBITTOTHATE 61% 13 HUX.
3amaHusi, CBsI3aHHBIE C YTEHHEM TpapuKoB (PHU3UUYECKHX TMPOIECCOB, YMEHUEM

UCIIONIb30BaTh 3aKOHBI (PM3WKH ISl KAYECTBCHHOTO aHaIM3a (PU3NYCCKUX IPOIECCOB U IS
pacuera UX pe3yibTaTOB BHINOMHSIIHMCH B cpeaHeM 50-60% BBIMYCKHHKOB, MPUIISANINX Ha
MOHHUTOPHHT M0 (pr3uke. TUMTUIHBIMU MPUMEPAMH 3aJaHUi 10 TIPOBEpPKE CPOPMHUPOBAHHOCTH
TaKUX YMEHUH MpeICTaBISIOTCS 3aAaHue A7 W3 mepBoro BapuaHTa, 3amanus Al9 u A34 u3
BTOPOTO BapHAaHTA!

AT. Manvyux kauaemcs Ha kavensx. Ha pucynke uzobpasicen epagux usmeHeHus npoekyuu

CKOpOCmU MAbYUKa Ha 2opuzoHnmanshoe Hanpasienue (oco 0X) A vy, Mmlc

c meuenuem 6pemenu. Kumemuueckas suepeusi manvyuxa 1 A

docmueaem HauboOIbUIE20 3HAYCHUS 8 MOMEHMbL

1) nput, pasnom lc,3cubc 0
2) nput, pasnom 0c¢,2c,4cubc
3) monvro npu t, pasnom 0 cud c 1

4) moavko npu t, pasnom 2 c u 6 ¢

A19. B kaxom Hanpagnienuu 6 NIOCKOCMU JuUcma oeticmeyem Cuia Hd

NPOBOOHUK C MOKOM, NOMEWeHHbLL Meducoy nomocamu maznuma (cm.
puc.)? Tox nanpasien nepneHOUuKyIAPHO NAOCKOCMU JUCMA K HAM.

1) ssepx 2) 6Hu3

3) ereso 4) enpaso

A34. Ilepuoo nonypacnaoa nHeKOmMopoeo paouoakmuenoz2o uszomona pasen 1 mecayy. 3a
Kakoe 8pems Yucio s0ep 3mo2o u30mona ymeHvwumcs 6 32 pasa ?

1) 3 mecsya; 2) 4 mecaya,

3) 5 mecsayes; 4) 6 mecayes.

OHM BBITIOTHEHBI COOTBETCTBEHHO 66%, 56% wu 59% TecTHpyeMBIX BBITYCKHHKOB
MIKOJIBI. VICKITIOUeHHEeM 311eCh SIBISIETCS YMEHUE aHAJIM3UPOBATH SHEPTETHUYCCKHE IEePEXOIbI
aToMa MPU €ro B3aMMOJCHCTBHM CO CBETOM. Tak, juimib 14% TecTHpPyeMbIX CIPaBHIOCH C
3amanneM A24 TpeTbero BapuaHTa:
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A24. Ha pucynxe u3zobpadcena cxema B03MOJCHbIX 3HAYEHUL

A
E, 5B 0 9Hepeuu amomos 2aza. Eciu amomvl maxooamcs 6 cocmosHuu c
A o 2 o
EO T 1 snepeueii. E®, Oanmvnii 2a3 moowcem noznowams omonsi ¢
@ oHepeuel
E¥——_25

1) moavko 1,59B u 2,5 5B

) 2) 1,5 9B u noboil, 6oavweri unu pasnoii 2,5 2B
EY 1 _ 45 3) moboii 6 npedenax om 0 0o 2,5 5B

4) mobotu 6 npedenax om 2,5 5B 00 4,5 2B

XysKe BCEero ydJaliuecss Hay4uJIMch Ha KOHKPETHBIX PUMeEpaxX pacKpbIBaTh B3aMMOCBSI3U
TEOPHHM M DKCICPUMEHTA, MOKa3bIBATh MOJCIIBHBIA XapaKTep HAy4YHBIX 3HAHHH (yCIEHIIHOCTH
BBIMTOJTHEHHUsI COOTBETCTBYIONIUX 3aJaHUil B cpefHeM paBHa 22%), B wactHocTH, juiib 13%
TECTHPYEMBIX CMOTJIO BBIITOJHUTH 3aganue C5 u3 Bapuanra 3:

C5. Ha KOHKpemHbIX npumMepax u3 amomHou Qu3uxku nokaxcume QyHkyuu
meopuu 8 npoyecce NO3HAHUL NPUPOObL.

Hemuorum nyumie  chopMUpOBaHBI  yMEHHMS TNPUBOAWTH MPUMEPHl  OMBITOB,
00OCHOBBIBAIOIUX HAYYHBIC TPEJCTABICHUS WM TPOBEPSIONIMX HAy4YHBIC 3aKOHBI M WX
CJIEJICTBUS, U YKa3bIBaTh 00JACTH MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB U Mojeneil. B cpennem
3aJlaHdsl TAKOTO THIMA BHIMOMHSUMCH 34% BBIMYCKHUKOB MKOJBI. Tak, ¢ 3amanumem Cl us
nepBoro BapuaHTta chpaBuwiock 19%, a ¢ 3aganmem A30 u3 BrOporo Bapuanta — 34%
TECTUPYEMBIX.

Cl. Ha ocHosanuu Kakux onvlmos MONCHO YMEepHcOamy, Ymo 6 npupooe
CYWecmeyiom d1eKmpudecKkue 3apsaovl Mojibko 08yx munos (3Hakoe)?

A30. Bepro ymesepocoenue(-51):
Mooenb udeanvro2o 2aza MONCHO UCNOIB306AMb NPU
A. memnepamypax, 61U3KUX K aOCOTOMHOMY HYIIO.
E. svicokux oasnenusx.
1)  monvko A 2) moavko B 3) ud,ub 4) nuAd,nub

— 3ajauu, COOTBETCTBYIOLIME [0 CBOEMY YpPOBHIO KOHKYPCHBIM 3ajJadaM Ha
BCTYNHTEIBHBIX 3K3aMEHaX B BY3bl, pelIatoTcs B cpeHeM 9% BBITYCKHUKOB.

OTMedeHHbIe BBIILIE HU3KHE pe3yJbTaTbl B YCBOCHUM BOIPOCOB AaTOMHON (U3UKU U
OBJIQJICHUM METOJAaMU HAay4YHOTO IO3HAHMS SIBJISIOTCSA ' TPAAUIMOHHBIMU' JIJII COBETCKOM U
POCCUICKON CpeHEel IIKOJBI M BIIOJHE OOBSICHUMBI. JTOT MaTepHal NMPU3HACTCS BaKHEHIITNM
Ui o0miero oOpa3oBaHus MO (PU3MKE U BCETJa BXOAWII B IPOrpaMMy MIKOJIBHOTO Kypca (PU3HKH.
Bomien o u B cranmapT oOmiero cpeaHero odpa3oBaHusi B KadecTBe 0a3oBoro. OmHaKo ero
YCBOCHHE MPAKTHYECKH HUKOT/Aa HE TPOBEPSICTCS HA BCTYMHUTEIHHBIX JK3aMEHaX B BY3HI, a
MOTOMY M3YUYEHHIO 3TUX BOIPOCOB HE YENAETCS JOJIKHOTO BHUMAaHMS HU aBTOpaMHU y4eOHUKOB
¢u3uKH, HU OOJIBIIMHCTBOM yUUTENEH.

4.8.5. Pe3y1bTaThl aHKeTHPOBAHUS YUHTedei

PesynbraTel aHKeTHpOBaHHS OOPHCOBBIBAIOT CIEAYIOMIUN mpogheccuonanvuvlii 001UK
Ko/leKmuea yuumeneil (Qu3uKu wiKoa, 0X6a4eHHbIX MOHUmMOpPUH2OM. MHOTHE y4YUTENns —
3penoro Bo3zpacta (cm. puc. 4.8.1) u onbiTHbIe (prc. 4.8.2), B GonbimnHCTBE cBoeM (87%) mmeroT
12-14 paspsiael. [Toutn Bce (99%) ¢ BoICIMM 00pa30BaHUEM, M JBE TPETH M3 HUX COCTABJISIOT
KEHIMMHBI. B mporecce mpenonaBaHus MOAABISIONIEE OOJBIIMHCTBO —IMPHICPKUBAIOTCS
TpeOOBaHWIl K pe3ynbTaTaM o0O0yudeHHUs, CGHOPMYIUPOBAHHBIX MPOTPAMMON MO (UHKE H
BBIPAOOTAHHBIX CaMOCTOSITEJIBHO B INpakTHKe paboTbl. [uarpamma Ha puc. 4.8.3 mokasbIBaer,
KaKoW TPOILIEHT BOBJICYCHHBIX B SKCIEPUMEHT YyUUTENeH HMeeT Ty WM WHYI HEJENbHYIO
Harpy3ky. M3 numarpamMmbl BUAHO, YTO OCHOBHAs WX YacTh MMEET HArpy3ky 110 32 4acoB B
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HEJIEI0, YTO BIIOJHE AOmycTHMO. HeGomplmiol MUK B JIEBOW YacTH AMArpaMMbl, BO3MOKHO,
MOKa3bIBaeT, uTo OKoio 15% yuurenelr paboTaeT COBMECTUTEISIMU C HEACIBHON HArpy3Kou
0K0110 8 — 12 yacos.

49%
0
3 20%
B
MeHee 39_30 31-55 00n€e 1-5 5- 16-20 26-30 Gonee
30 net 55 net 5-10 41 15 21-25 31-40 40
Puc. 4.8.1. Pactipenenenue yanrenei Puc. 4.8.2. Pactipenenenue yanrenei
(bU3HUKY IO BO3paCTy (GU3HUKY TTO CTaxKy PabOTHI
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Puc. 4.8.3 Pacnpenenenue yuuteneit Gu3MKY 1Mo yueOHON Harpy3Ke
(wacos/uen.)

IupoxomacmraOHbII skcriepumeHt  36%
OXBAaTWJI IIKOJBI M KJIACCBl C  OOLIMPHOM
nanuTpoil mpodwmielr oOydenus. Ha pucynke 23%
4.8.4 1mdpsel MOKa3pIBAIOT, KaKOH NPOLEHT
yauTeneil mpenonaer (U3MKYy B KJIaccax TOTO 11%
win wuHoro mpodwmma. Kak 3T0 BHIHO U3 9% 794 5% 506 0
JUarpaMmel, JINIIb 36% OXBayE€HHBIX 0 4%
JKCIEPUMEHTOM KJIacCOB SIBISIIOTCS. . . : . -
obuieoOpasoBarenbupiMu - (He mpoduibHBIMK). 5§ & E% E’E §>§ %’E E
Cpenn mnpoduiabHBIX KJIAaccoB MpeodafaroT @*E i E’E EE o8 §§ 85 =
KJIAcChl C YTIIyOJICHHBIM H3y4YeHUEeM (U3UKUA H SE = gm %@ SE 87 gE
MaTEMATUKH. g ~ ?E 58 ch
Kpaiine =~ HEOZHOPOJHBIM  OKAa3ajIUCh Puc. 4.8.4 PacnipejieneHue KI1accos,
OXBAUCHHBbIE JKCIIEPUMEHTOM MIKOJBI M IO  OXBAYCHHBIX MOHUTOPHUHIOM, IO MPOPUISIM
o0y4eHUs
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TaKUM TI0Ka3aTeNIsIM, KaKk OTBOJAMMOE Ha M3ydeHue (PHU3HKH ydueOHOe BpeMs (YHCIIO YPOKOB
(GU3UKU B HEJIEIIO) U MCIIOJIb3YEMbIH YICOHUK (U3UKU. DTO IPOCMATPHUBACTCS M HA AUarpammax
puc. 4.8.5 u puc. 4.8.6. B xitaccax, rje o0y4aercs OCHOBHas Macca OJJMHHA/IIATHKIACCHUKOB, Ha
($U3UKy OTBOJUTCA OT 2 JI0 5 YPOKOB B HEJIEIIO.
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Puc. 4.8.5 Pacnpenenenue 11-x kmaccoB 1o Puc. 4.8.6 PacnpocTpaneHHOCTh
YUCITY YPOKOB (PU3UKHU B HEJICITIO Y4EOHHKOB (HPU3UKH

4.8.6. AHaIM3 pe3yabTATOB MOHUTOPHHIA MO (PU3NKe

B cooTBeTcTBUM € IETSIMH MCCIIEOBAHHS MPEACTABISACTCS BaKHBIM BBISICHUTH BIHMSHUCE
Ha pe3ynbTaTbl O00y4eHus (HAKTOpPOB, XapaKTepU3YIOIIMX Y4eOHBIH mpouecc. Pe3ynbraTh
JAHHOTO 3Tara MOHUTOPHHIA TO3BOJISIOT, XOTS U B OTPAaHMYCHHOM MacmiTade, MPOBECTH TaKoH
aHaIu3.

HpI/IHHTaﬂ METOJHKa aHaJIn3a TaKoOBa.

1. Bce Ttectupyemble 1o ¢u3uke BhITyCKHMKM 11 Kiacca mOApa3fensioTcss 1o
pe3ysbTaTaM TeCTHPOBAHMS Ha JABE IPYIIIBI U ISTh IOATPYIII:

1 epynna — ewinycknuku, He docmueuiue 6a3060U NOO2OMOBKU
nooepynna 1 — BeimonHuBIIKEe MeHee 60% 3amanuii 6a30BOro ypoBHS M HHU OJHOTO
3agaHus Oojiee BBHICOKMX YPOBHEH; Cpend BBINOJHSABIIMX paboTy Mo (usuke
TAaKOBBIX OKa3ajiochb 33%;
nooepynna 2 — BbinonHuBIIKe MeHee 60% 3amanuii 0a30BOro YpoBHS M JIH00O0OE YHUCIIO
3aJlaHnii 00Jiee BHICOKUX YPOBHEH; TaKOBBIX ObLII0 4%);

2 epynna — 8bINYCKHUKU, O0Cmucuue 6a3080u n0O20Mo6KuU

nooepynna 3 — BbImoaHUBIKE Oonee 60% 3amanmii 6a3oBoro ypoBHs U MmeHee 60%
3amaHuii Oojiee BBICOKMX YpPOBHEH; Takod ypOBEHb IMOJATOTOBKH MO (pu3mke
noka3aian 23% BBITYCKHUKOB, BBIITOHSBIIHX padoTy;

noocpynna 4 — BomonHuBIIMe Oosnee 60% 3amanmii 6a3oBoro ypoHs, Oonee 60%
3aJIaHUi TIOBBIIICHHOTO YypOBHS, HO MeHee 60% 3amaHuii BBICOKOTO YPOBHS H
(u3 wactu C  Tecta); B ATy MOATPYIIY MONAIO0 4YyTh MeHbIne 38%
BBIITY CKHUKOB;

nooepynna 5 — BeInonHuBIIKE 6ojee 60% 3amaHuii Bcex ypOBHEH; 3TO camas MaJieHbKast
10 YHCJACHHOCTH ToArpyrmna (okoso 3%).
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Takum o00Opa3oM, B Tpymmy JOCTHTIIMX 0a30BOM IOATOTOBKH IO pe3yJbTaTaM
TECTUpOBaHUS monano 63% Bcex TeX BBITYCKHUKOB CPEIHEH IIKOJIbI, KOTOPbIC BBIMOIHSIH
paboty 1o dusukKe.

2. IlogcumThIBaeTCs, KaKOH MPOLEHT BCEX TECTUPYEMBIX, OOy4YaBIIMXCS [0 TOMY WU
MHOMY Y4YeOHUKY (M3UKH, OTHOCHTCS K TOM WIM MHOH HOATPYIIE U3 MEPEUUCIICHHBIX BBILIE.
AHaJIOTUYHbIE MOACYETHl MPOBENEHBl U IO HECKOJBKHM JpYyruM (pakropam: 4HCIy YpOKOB
(bu3uKU B HEJEIIIO, POJIOJDKUTEIBHOCTH YPOKa, MPO(UIIIO Ki1acca, MOJTy BbIITYCKHHUKA.

Pe3ynbTaThl aHaIM3a MOTYYMIUCH CIEAYIOIINMHU.

1. Buumsnue npoduis kiiacca Ha ypOBEHb MOATOTOBKH OJMHHAILATHKIACCHUKOB II0
¢usuke orobOpaxkeHo Ha pucyHkax 4.8.7 m 4.8.8. Ha nuarpamme puc. 4.8.7 mo BepTUKaIu
OTKJIaJIbIBAJIOCH OTHOCHUTEIILHOE YHCIIO TECTHPYEMbIX BBIITYCKHHKOB pa3HbIX mpoduieii (B %),
KOTOpbIE TOCTUTTIM 6a30BOro ypoBHs. To €cTh [0 yKa3aHHBIM BbIILIE Pe3yJIbTaTaM TeCTUPOBAHUS
nonaju BO BTOpPYyl rpynmy. Jias ymopomieHuss AuarpamMMbl  37eCh 10  Ha3BaHHEM
"rymMaHuTapHbIil' 00beTUHEHBI OJIM3KHUE 110 OTHOIICHHUIO K (Pr3uKe COOCTBEHHO T'yMaHUTAPHBIN U
COIMATILHO-9)KOHOMHYECKUN MPO(HIN, a Mo Ha3BaHUEM ''TEXHOJOTHYECKUI — COOCTBEHHO
TEXHOJIOTUYECKUN U XMMUKO-Onosorudeckuit npopuin. Jluarpamma nokasbIBaeT, 4YTo JOCTUIIIH
0a30BOro ypoBHsS W3 4yTh Oojbiie mMojoBUHBI (52 —54%) mpumenmux Ha TECTUPOBAHUE
y4aluxcsl KJIaccoB Bcex mnpoduiei, kpoMe (u3NKO-MaTeMaTH4eckoro npoduis. Pe3ynbTarsl
o0yueHHs B Kiaccax (pU3UKO-MATEMAaTHUECKOTO MpOoQMiIs CyHIIeCTBEHHO BbIlle — Oomee 75%
yYalIMXcsl JOCTUTIN 6a30BOr0 YPOBHS MOATOTOBKHU.

80 T @ rymaHuTapHbIit =y ryMaHUTapHbI 7
| [ obweobpasosar B 45— —— [ obweobpa3oBaTenbHbIN —]

TEXHOJIOTNYECKUI

70 T
TEeXHOJI0MnYyeck. 401
[ dua.-mar.

- [ duns.-mar. -
60 P 35|

59 1
40 % - 25
30 \ - 20 w
15
20 1 B
10 1 \ B 57 § I
0 | N 2 07 N % .//. \7 \ ,,
' | | noarpynna no,qrpynna NoArpynna ' nogrpynna MOArpynna
1 2 3 4 5
Puc. 4.8.7 IlponeHT ydamnmuxcs Puc. 4.8.8 Pacnpenenenue yqamuxcsi pa3HbIX
pa3HBIX TPOMUICH, TOCTUTTIIUX MOJITPYIII 110 IPOPUIISIM 00YUICHUS

0a30B0i1l HOATOTOBKU

Huarpamma Ha puc. 4.8.8 oOpucoBbiBaeT 0Ooiee AETalbHYI0 KapTUHY JOCTHKEHHMA
yyalluxcsl KJIAacCOB pa3HbIX mpoduieil oOydeHus. Bbicota cTonOMKOB 37€ch XapaKTepu3yeT
OTHOCHUTEIIFHOE YHCJIO 3THUX YYalIMXCs, KOTOPBIE MO pe3yJibTaTaM TeCTUPOBAHHS OTHECEHBI K
OJIHOMW M3 yKa3aHHBIX BbILIE nodepynn. (Takum o0Opa3oM, BbICOTA KaXKOTO CTOIOHMKA TUArpaMMbl
Ha pucC./ paBHa CyMME BBICOT COOTBETCTBYIOHIMX CTOJOWKOB 3-U, 4-i m 5- moxrpymm
auarpammsbl Ha puc.8.) PrucyHok 8 mokaseiBaet, 4To 00111€00pa30BaTe/IbHbIi U TEXHOIOTHYECKUT
npoQuIN BCe-TaKH JAI0T 0oJiee BRICOKUI YPOBEHD IMOATOTOBKH MO (PU3UKE, YeM T'yMaHUTApHBINA
npopuib oOydeHus: B 4 NOATrPYIIY, COOTBETCTBYIOIIYH 0o0jee BBICOKMM I10Ka3aTessiM
TecTupoBaHus, nomnano Jaumb 23% ‘“rymanurapueB” mpotuB 32-33% 'TexHomoroB" wu
BBIITYCKHUKOB 00111600pa30BaTeIbHbIX KIACCOB.

2. Jlnarpammbl Ha pucyHkax 4.8.9 u 4.8.10 noka3pIBalOT, KaKoe BIUSHHUE HA PE3yIbTaThI
00y4eHUs OKa3bIBaeT yueOHBIN IJIaH, TOYHEE — OTBOJMMOE Ha M3y4eHHE (PU3UKHU YUCIIO YPOKOB
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B Hezemto. [IpuHun nocTpoeHus: fuarpaMm 37ech aHaJIOTHYeH TOMY, 4TO Ha pucyHkax 4.8.7 u
4.8.8.
Ha muarpammax puc. 4.8.9 u 4.8.10 BbIIeISIOTCS TPU OCOOCHHOCTH.

— Bo-nepBbIX, NepBbId, TpeTH M 4YeTBEpThIM cTONOMKM auarpamMMbel Ha puc. 4.8.9
NPAKTHYECKH OJIMHAKOBBI 10 BBICOTE, MpUOIU3UTENbHO paBHOW 70% (BHOMMOE pa3iuyuue HX
BBICOT JICKUT B MpeJieiiax CTATUCTUYCCKON MOTPEIIHOCTH OLICHKU PE3yJIbTaTOB TECTUPOBAHUS).
CrnenoBarebHO, MPOIMIEANIAE TECTUPOBAHUE ydYaIlUeCs TEX KIIACCOB, B KOTOPHIX Ha (PU3UKY
BBIJICTISIETCS 2 ypOKa B HEAENI0, CIPABWIKCH C 3a/laHUSMU TECTa MPAKTHUYECKU OJMHAKOBO C
yYaluMHCsT KJIaccoB, e (u3mka m3ydaercs 1o 4 uiam 5 YacoB B HENENIO. DTOT BBIBOJ
MOATBEPXKIaeT U Oosiee neranbHas auarpamma Ha puc. 4.8.10. Cronps mapaJokcalbHBIA Ha
MIEPBBIN B3TJIST PE3YJIbTAT aHAIN3a MBI 00CYIUM TTO3KE.

— Bo-BTOpBIX 00HapY>KMBaeTCsl PE3KHil MPOBaj B pe3yjbTaTax 00ydeHHs (GU3HMKE ydaluxcs
TeX KJIAacCOB, B KOTOPBIX YYEOHBIM IUIAHOM IPEILyCMOTPEHBI 3 ypoka (u3uku B Hexpemro. Kak
MoKa3bpIBaeT AuarpamMma Ha puc. 4.8.9, 3mech ymmb okojo 45% BBIMYCKHUKOB JIOCTUIIIH
6azoBoro ypoBHs. [IpwmueM Hamboliee CYIIECTBEHHO CHHU3MJIOCH, COTJIACHO JHarpaMme Ha
puc. 4.8.10, uyncio yyanmxcs ¢ OTHOCUTEIHLHO BHICOKMM YPOBHEM 00y4€HHUS, COOTBETCTBYIOIIUM
4-ii noarpymne.
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80 - 5077 I 3 ypoka |
————— . [ ] 4 ypoka Elm
60 1 — i 40,7 ' [ 5ypokoB | ||
| . ] 3071 6ubonee |
40 1 0 ] N N
I I 20
20 : : 10,, —
0 0 ”_|_|—ﬂ_\ : : Jr
1 2 3 4 5
Puc. 4.8.9 TlpoueHT BbImycKHUKOB, - Puc. 4.8.10 Pacnipenenenue BHIITyCKHUKOB 110 TIOA-
JTOCTUTTIHMX 0a30BOTO YPOBHS IPH rpyInaM Ipy pasHbIX YYeOHBIX IUIaHaX

Pa3HbIX yUeOHBIX IJIaHAX

CyllleCTBEHHOE CHM)KEHUE pe3yJIbTaToB OOyueHMs (U3MKe B Cilydae, KOTAa Ha 3TOT
npeaMeT OTBOAUTCS 3 ypoKa B HEAETI0 CKOpee BCEero CBSA3aHO CO  CIEAYIOUIMMU
oOcrosiTenscTBaMU. Bce Hambosiee MIMPOKO HCIOJIb3yeMbIe COMIACHO auarpamme Ha puc.4.8.6
yueOnuku (B.A.KacesnoBa, A.A.Ilunckoro, JL.U. Antudeposa u I'.S.MskumieBa) paccunutaHbl
Ha 4 -6 dvacoB B Hemenro. [lpmyem s qOOpPOTHOrO OCBOSHHS Kypca (DH3UKH IO 3TUM
y4eOHMKaM TpeOyeTcsi HIMEHHO 6 4acoB B HEAETI0 — IMOTOMY-TO U PE3yJbTaThl O0yUYEHHS MpH
TakoM y4eOHOM IUTaHe, KaK IMOKa3bIBalOT nuarpamMMmbl Ha puc. 4.8.9 u puc. 4.8.10, 3ameTHO
Jqydllle, YeM TpH JAPYrux Y4eOHBIX MuaHaX. Vcronb3oBaTh 3TH Y4eOHUKHM B Kjaccax, IJe Ha
¢u3nKy OTBOIUTCS 2 ypoKa B HeIemto, 0e3 WX CYNIECTBEHHOW aJanTalii HEBO3MOXKHO.
[TosToMy B TakMX KJlaccax YYMTENs BBIHYXKICHBI PE3KO COKpalllaTh H3ydaeMblid MaTepua
Y4eOHHKOB, OITyCKas Tpymmsl naparpados. B kimaccax xe, rie Ha GU3UKY OTBOJTUTCS IO 3 ypOKa
B HEJENIO, YYUTENs He MIYT Ha TaKOW peIIuTeNbHBbIH MepecMOoTp coaepikaHus yuyeOHukoB. He
MOTYT OHH H TOMTH IO TyTH BBIIEJICHHUSI OCHOBHOTO, 0230BOT0, KOMITOHEHTA COJIEPKAHUS Kypca
¢u3uKy, 4TOOBI CKOHLIEHTPUPOBATh YUeOHBIN MpoLIecC Ha €ro 0CBOeHUHU. Benpb cTanmapt ob1ero
o0pa3oBaHUs 10 PU3UKE, B KOTOPOM YETKO yKa3aH 3TOT KOMIIOHEHT, 0 CHX MOp HE MPHUHSAT U HE
BHEJIPCH B MPAKTHUKY NpenogaBaHus (yTBEpKICHHbBIH MUHHCTEPCTBOM "MUHUMYM COCPKAHHS
oOpazoBanus 1o (usuke" UMb B HA3bIBHOM IUIAHE OYEPUMBACT MOJUICKAIIUE H3YUYCHHUIO
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BONPOCHI Kypca (PU3MKH, HE KOHKPETH3UPYs TIyOMHbBI MX M3y4Y€HMs, a IOTOMY IpPaKTUYECKU
Oecnonezen). I[loaTomy yuuTens CTpeMsaTcs TIepeaTh yd4alluMCsi BCE  COJEpXKAaHUE
UCIIOJIb3yeMOro yyeOHuKa (PU3MKH, 4TO IPU TPEX Yacax B HEENI0 HE MOXET HEe IPUBECTH K
OONBIIMM TIEpPerpy3KaM Y4eOHOro mpolecca U OEraoMy H3yUeHHUIO BCEX BOIPOCOB (PU3UKH.
OTcrozia 1 HU3KME pe3ybTaThl 00yueHHs, — OoJiee HU3KHUE, YeM Jake IIPU JBYX4acOBOM Kypce
(076370978

Taxoe mMooXeHue BPsI JIM U3MEHUTCS JI0 TeX TOp, ToKa He OYIyT YTBEpKICHBI YECTKUE
JIETaJIbHO OYepueHHbIe TpeOOBaHMA K pe3ysbTaTaM oOyueHHs (U3MKE M y4uTells He Modydar
yueOHHUK, 00ECTICUNBAOIIHMIA JOCTHKCHHE 3TUX TPEOOBAHMN MPHU 3aJaHHOM y4eOHOM IuiaHe (B
JaHHOM Clly4ae — IpH 3 YPOKax B HEAECIIO).

3. Bwi0bop yueOHHKa (pU3HMKH, COTIIACHO BEChMa PACIPOCTPAHEHHOMY MHEHHIO, JIOJDKCH
CYLIECTBEHHO BIMATH Ha pe3yiabTaThl 0OyueHHs. PeanbHO 3TO BIMSHHE OTOOpPaKEHO Ha
muarpammax puc. 4.8.11 u puc. 4.8.12. Ilo mokasaremnto AOCTHKEHHS 0a30BOTO YPOBHS 37€Ch
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Puc. 4.8.11 IIpomneHnt BeimyckHUKOB  Puc. 4.8.12 PacnipeneneHre BBITYCKHUKOB IO

JIOCTUTTIINX 0a30BOTO YPOBHS MOATPYMIaM TPH Pa3HBIX YUEOHUKAX (HU3UKU

BBIICNIAIOTCS Ba yueOHmKka. CornmacHo quarpamme Ha puc. 4.8.11, yuebnuk B.A. KacksHoBa He
o0ecreynBaeT TaKOro ypoBHS 0Opa3oBaHUS OOJBIIMHCTBY Y4YalIMXCsl B Kiaccax, /1€ 3TOT
yueOHMK mnpuMeHsercs (6a30BOro ypoBHsS 34eCh AOCTHIIO Juiib 45% BBITYCKHHUKOB).
Haunyumme e pe3yabTaThl TECTUPOBAHUS MMOKA3BIBAIOT yUaluecs, 00ydaBIInuecs Mo y4eOHUKyY
nox pen. A.A. Ilunckoro: 6a3oBoro ypoBHs gocturiio 82% w3 HuX, npuyeM B 4-10 U 5-10
HNOATPYIIBI, COTIacHO AaHHBIM Ha puc. 4.8.12, momano 52%. Hemnoxue mnokaszarenu u y
TECTUPYEMBIX, O0y4aBImuXcs 1Mo yueOHuky ['.5. MskuiieBa: 6a30BOro ypoBHs JOCTHTIIO OoJiee
70%, a 4-it moarpymnmsl — 50% Takux yyammxcs.

Xopoiie pe3ynbTaThl, MOKa3aHHbIe ydeOHHKoM moj pen. A.A. IIuHCKOTO, BIIOJIHE
OOBSCHUMBL. DTOT YUYEOHHK CIENHUAIbHO HAMKMCAH Ji1 KJIACCOB C YIIIyOJNECHHBIM H3yYEeHHUEM
¢u3uku. OH UCTIONIB3yeTCs TJIaBHBIM 00pa3oM B Kilaccax ¢ (PU3MKO-MATEMAaTHUYECKUM MPOPUIeM
oOydeHus, rae Ha (U3UKY OTBOAUTCS HE MEHEE S5 4YacoB B HEAENIO, a HEPEIKO U OOJbIIe.
EcTtecTBeHHO, 4TO M pe3yibTaThl YCBOEHHUS MaTepuana (pU3MKUM B TaKUX Kjaccax Bbime. Jlis
BBISICHEHHS )K€ TMPUYMH OTHOCUTENHHO TIOXMX PE3yJIbTAaTOB, MOKA3aHHBIX MPU WCMOIB30BaHUU
yueOHnka B.A. KacesiHoBa, HE0OOXOAMMBI JOMOTHUTENBHBIC UCCIEAOBAHUS OCOOEHHOCTEH Kak
camoro y4eOHUKa, TaK ¥ YCIOBUI €ro UCTIOJIb30BaHUS B YUeOHOM TIpoIiecce.

4. Pe3ynbTaThl aHKETUPOBAHUS yUHUTENEH MOKA3aIH, YTO MPUOIU3UTENIbHO B 37% mIKOT
ypok npogomkaercs 40 MuHyT, a B ocTanbHbIX 63% — 45 MunyT. [IpencTaBisiioch HHTEPECHBIM
BBISICHUTH, CKa3bIBACTCS JI TAKOW PEXXHUM pabOTHI HA pe3yibTaTtax o0ydeHus usuke. 1 aHamms
NoKa3aJl, 4YTO JAaHHBIA (QakTop y4eOHOro mporecca Ha pe3ysbTaTbhl 00yueHHUs] NPAaKTUYEeCKU He
BiusieT. Tak, OTHOCHUTEIBHOE YHCIO ydaluxcs, oOydyaBmmxcs B mikoiax ¢ 40-mMuHyTHOMH
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HPOJODKUTEIBHOCTHIO YPOKA M TOCTUTIINX 0a30BOr0 ypOBHS 00y4YeHHUs (PHU3HKE, OTIUIAETCS OT
AQHAJIOTUYHOTO pe3yJbTaTa MpH 45-MUHYTHOH MPOAOIKUTENILHOCTBIO ypoKa juiib Ha 3% (65%
U 62% COOTBETCTBEHHO), YTO JIGKHT B IpEAeiax CTaTHCTUYECKON IOIPEIIHOCTH OLCHKH
pe3yapTaToB TecTUpoBaHUs. He oOHapyXeHO CTAaTHCTUYECKM 3HAUYMMOIO pa3ivyusi U B
pacIpeneneHuy TUX IBYX BEIOOPOK YHAIIUXCS MO TOATPYIIIaM.

5. Psan cienmanucToB Mo JUIAKTUKE U METOAMKE OOydeHUs! BHICKA3bIBAJIM MHEHHUE, UTO
pazpabdotannsie B CCCP yueOHUKH (DU3UKH OPUEHTHUPOBAHBI HAa TO3HABATEIbHBIC HHTEPECHI
MaJbUMKOB, M IMO3TOMY JEBOYKAM YYHUThCA N0 HUM TpynHee. OCOOCHHO HACTOMYMBO TaKoe
MHEHHUE 03BYUMBAETCS B MOCIIEAHEE ecATUIeTHE. Mbl COUIM HEOOXOAUMBIM HKCIIEPUMEHTATBHO
POBEPUTH 3Ty Tunotely. Ha pucynke 4.8.12 ¢ momomipo AuarpaMmbl OKa3aHO OTHOCUTEIHHOE
YHCIIO FOHOIIEH W JIEBYIICK, JTOCTHTIIMX 0a30BOr0 ypoBHsS 0OydeHHs (pu3WKe B Kilaccax, IJie
UCIOJIb30BATIMCh TOT WM WHOW y4yeOHMk ¢usuku. ([lepBble aBa CcTONOMKA IUATPAMMBbI
XapaKTepU3yIOT ITOT MOKa3areib OOydeHHs B CyMMe
M0 BCEM BBIMYCKHHKAM, TNPUHSBIIMM YydacThe B gg . EBHesywku
MoHUTOpUHre 1o Qusuke). Pucynku 4.8.13 u 4.8.14 . E3tOvoum
MOKA3bIBAIOT ~ pACIpe/eNieHHe BBIMTYCKHUKOB JTHUX 60 -
KJIaCCOB IO TOATPYIIamM B  COOTBETCTBHU C 1
pe3yabTaTaMu TECTUPOBAHUSI. 40 1

JlnarpaMMbl CBUAETENBCTBYIOT, UTO, MOXKAIYH,

JTHLIb y9eOHUK IS yIIYOIEeHHOTO H3ydeHust Gu3uku 20 |
oA pen. A.A. IIuHckoro B 3aMeTHOM, XOTSl U HE OUEHb 0 |
OOJIBIIION CTETIEHU ONPAaB/IbIBACT OMACCHUs IEIaroroB s < 2 ® <
B TE€HAECPHON OpHUEHTAIWU YYeOHHKOB (DM3UKHU: 37ECh % @ gs' E §§
pa3nuyue ToKa3aTejed IOHOUMIEH U JIEBYIIEK 10 @ % s 3 5‘%
nepBoid  (HM3WICH) W  YETBEPTOM  MOATPYyIIamM o § z é 5 é

b4

nocturaer 10%. PacnpeneneHue e mo moarpyrmaM

TOHOIITEH 1 JIEByTIEK TIPH PA3HBIX YIEOHIKAX (QHIMKHI Puc. 4.8.12 I1po1ieHT BhIMYCKHUKOB, TOCTUTTIINX

0a30BOr0 YPOBHS MPH PA3HBIX YYeOHUKAX

YuebHuk KacbsHoBa ———— T YuebHuk AHuudepoBa

50 m Oesywkn 50 m [eByLuku
40 [ tOHoLwm 40 = O HOHowwm
301 301
20 — 20
101 — 10,
0 ‘ ‘ ‘ i =N 0 _ ‘ ‘ ‘

1 2 3 4 5 1 2 3 4 5

Puc. 4.8.13. Pacnpenenenue BbIITYCKHUKOB 110 TOATPYTIIaM
IIPH Pa3HBIX YUYeOHUKAX (DU3UKU
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+——Y4yebHuk Makuwena Y4yeOHuk MuHckoro

501 I OesyLuku 50 ]
| S +—— mOesywu —
40+ O FOHowwm 401
] HOHoLwKn
30 30+
20 }7 — 20 —
10 10+ EEe—
0 ﬂﬂg | :@ 0 | EIB | ﬁ
1 2 3 4 5 1 2 3 4 5

Puc. 4.8.14. PactipeneneHue BHIITYCKHUKOB IO MOATPYIIIaM
IIPU Pa3HbIX yuyeOHUKaX (PU3UKH

npu obydenuu no ydeOHukam B.A. KacesHoBa u I'.5l. MskumeBa BooOIie cTaTUCTUYECKU HE
3HauyuMO. To ecTb OHM He MPOSIBISAIOT CKOJIb-HUOY/Ib CYLIECTBEHHONM OPHEHTALMU HA y4YalluXxcs
MY>KCKOTO I0JIa.

4.8.7. BbIBOABI U NIPEIJI0KEHHS

Pe3ynbrarhl 1aHHOTO ATanma MOHUTOPUHTAa 00pPa30BATENbHBIX JOCTIKCHHUM ydaluxcs Mo
¢u3rKe TMO3BONHMIN BBISIBUTH HEKOTOpPHIE HENOCTAaTKM KaKk B Y4eOHOM mpolecce, Tak U B
METOJMKE MTPOBEJACHHS TAKOTO UCCIICIOBAHMS.

1. SIpko BbIpa)k€HHBIE HEJJOCTATKU B YPOBHE OCBOEHUS BBIMYCKHUKAMH MOJHOW CpeHen
IIKOJIBI OTZEIBHBIX BOIPOCOB aTOMHOHM (DM3MKH M METOJIOB HAYYHOTO MO3HAHUS, K COXKAJICHHIO,
ABIAIOTCA ''TPAJAULMOHHBIMU B HalleM OOpa30BaHUU U HEM3MEHHO (UKCUPYIOTCA MpPU BCEX
MaCCOBBIX MPOBEPKAX PE3yJIbTaTOB OOy4EHHUs MO KpalHeil mepe ¢ Hadana 70-X I.r. MPOMLIOro
BeKa. MOHUTOPUHI JHIIb [OKa3aJ, YTO YCIOBUS IMPOBEIEHUS HIMPOKOMACIITAOHOTO
OKCIEpPUMEHTa TOXXE€ HHUYEro 37echb HE W3MEHWIH. J{aBHO W3BECTHBI W MPHYUHBI STHX
HeJOCTaTKOB. Jleno B TOM, YTO YCBOEHHE COOTBETCTBYIOUIMX JJIEMEHTOB (DU3MKH, XOTS U
NPU3HAHO HEOOXOMUMBIM (Y4TO (PUKCHPYETCs BO BCEX MPOrpamMMax IIKOJBHOTO Kypca (H3HMKH),
HE TPOBEPSIETCSI HU BCTYNMUTENbHBIMH 3K3aMEHAMH B BY3bl, HU IIPOBEPOYHBIMU KOHTPOIHHBIMU
paboTaMu CO CTOPOHBI MECTHOTO PYKOBOJCTBa oOpazoBaHHeM. [109TOMy M aBTOpHI y4eOHHKOB
bu3MKY, U yuuTeNns HE YICNSIOT JOJDKHOTO BHUMAHHUS YNPAKHEHUSM 110 OBIAJCHHUIO
YYaIIMMHUCS METO/IaMU HAyYHOTO MO3HAHMSA W aHAJU3y SHEPreTUYECKHX IEepPEeX0/I0B aToma IMpH
€ro B3aUMOJEHCTBUIO CO CBETOM, OTPAHUYUBASCH OETIBIM 0030pOM ITOT0 MaTepUara.

Takylo cUTyalio MOXET HW3MEHHTb TOJBKO pa3padoTKa 4YeTKUX TpeOOBaHMU K
pe3ynbTataM IMIKOJIBHOrO oOpa3oBaHusi B pamkax CraHfgapra W pPeryJIspHbIA BCEOOIIMiA
MOHUTOPHHT JIOCTM)KEHHUSI 3TuUX TpeOoBanuil. [lpu BewuIeHEHMHM 3TUX TpPeOOBAHWUN M HYKHO
pEelINTh BOMPOC O TOM, Ha KaKOM YPOBHE UM KaKMUMHU MMEHHO 3JIEMEHTaMU METOOB HayYHOTO
IIO3HAHUS U JIOJDKHBI BIAJCTh BCE BBITYCKHHMKU CPEIHEW IIKOJbL. EQUHBIN rocynapCTBEHHBIN
9K3aMEH HE MOXXET 3aMEHHTh 3]IeChb CHCTeMbl TpeOoBaHuii CranmapTta. Bo-mepBhix, OaHkK
3aJJaHi, UCTIOJB3YEMBIX JUISI ATOTO SK3aMEHA, CIUIIKOM OOIIMPEH W He AAET YUUTENSAM YETKUX
OPUEHTHPOB IO BOIPOCY O TOM, YUeMy UMEHHO OHU JIOJDKHBI 00s13aTEIbHO HAYYUTh BCEX CBOMX
YUEHHUKOB, CKa)XeM, MpHU y4eOHOM IiaHe B 3 ypoka (pu3uku B Henento. Bo-BTOpBIX, paHT
"0azoBoctu" 3amanuit EquHoro sk3aMena mo (u3uke u3 roja B roJl MEHSETCS B COOTBETCTBUH C
CyOBEKTHBHBIM MHEHHEM COCTaBUTENCH MPOBEPOUYHBIX MATEPHAJIOB JJS dK3aMeHa O IEeJsX
olmiero cpeaHero oOpa3oBaHUs U MX CYOBEKTUBHBIM >K€ OTHOIIEHHEM K TOMY WM HHOMY
MaTtepuany Kypca ¢u3MKd. HCKIIOYUTH 3TOT CyOBEKTHBU3M MOXKET TOJBKO pa3padoTka
JIeTaTbHBIX TPEOOBAHM K pe3yJIbTaTaM 00yUYEHUSI.
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Tonmbko TpH yCIIOBUM, YTO TMOAOOHAas cucTemMa TpeOoBaHWI Oyner paspaboTaHa u
MIOJIO’KEHA B OCHOBY COCTaBJICHMS MPOBEPOYHBIX pabOT IJsi MOHUTOPHHIA OOpa3oBaTEIbHBIX
JOCTHXEHUH 1 EMMHOro rocy1apcTBEHHOTO SK3aMeHa, BO3MOXKHA pa3paboTKa TaKoro yuyeOHUKa
(u3UKH, KOTOPBIN MO3BOJISLT ObI "yIOXKUTECS ' B y4eOHBIH IU1aH ¢ 3 ypoKaMu (PU3MKH B HEJEIIO
0e3 CyIIeCTBeHHOT'O CHI)KEHHSI yPOBHS 00pa30BaHMA 1O TaHHOMY TIPEIIMETY.

2. [NapaiokcanbHOCTh Pe3yJIbTATOB TAHHOTO MCCIEAOBAHUS, COTIIACHO KOTOPHIM YPOBEHb
oOpazoBaHuss 1O (U3MKE B TyMaHUTApHBIX Kjaccax OKa3ajcsi HE HIKe, dYeM B
00mieo0pa3oBaTeNbHBIX KIAcCaX M KJaccaX TEXHOJOTHYEeCKOTO0 M XHUMHUKO-OHOJIOTHYECKOTro
npoduieii, ckopee BCEro CBs3aHa C HEJOCTaTKaMHU B OpraHU3alldy 3TOr0 HCCleqoBaHus. B
paMKax JaHHOTO 3Tarla MOHUTOPHMHTra (uU3MKa He Oblaa 00s3aTeIbHBIM SK3aMEHOM IS BCEX
BBIITYCKHHKOB IIKOJBI. [103TOMY 3K3aMeH 1Mo (U3MKE CIaBajy JIMIIb T€ BBITYCKHUKH, KOTOPHIS
CUMTaIN ceOsl JOCTATOYHO MOATOTOBIEHHBIMU IO 3TOMY IpeamMeTy. M BIoiHe BO3MOXKHO, YTO
yYKa3aHHBIE pe3yJbTaThl MOHHTOPHHTA CBUACTCILCTBYIOT JIMIIL O TOM, YTO, CKaXeM,
CIIOCOOHOCTH OLIEHUTH CBOIO CIIOCOOHOCTH CAaTh 9K3aMeH Mo (U3MKEe Yy TYMaHUTapueB pa3BUTa
HE MEHbIIIE, YEM Yy 'TEXHOJIOTOB".

CrnenoBaTenbHO, AJI TOJYUYSHHUS TOCTOBEPHBIX M COMOCTABUMBIX JAHHBIX O pe3yJibTaTax
oOydeHus Qu3uKe B Kiaccax pa3HbIX Mpoduieii HeOOXOANM 00s3amebHblili MOHUTOPUHT 6Cex
BBIMTYCKHUKOB ATHX KJ1accOB. MOXHO MONTH U MO IPYTrOMY MyTH: B Ka)KIOM PErHOHE BBIICIUTH
M0 HECKOJIBKO OXBAaYCHHBIX JKCIIEPUMEHTOM TOPOACKUX IIKOJ Pa3HBIX MPO(HIEH U CeIbCKUX
IIKOJI, BBIMTYCKHUKH KOTOPBIX 0053aT€IbHO Oy Iy T BBITIOIHATH IPOBEPOUHYIO paboTy Mo Qu3uKe.

3. BO3MOXHOCTH aHaim3a pe3yJbTaTOB MOHUTOPHHTA HA JAHHOM €ro JTane M
JIOCTOBEPHOCTh BBIBOJIOB 3TOrO aHalM3a OBUIM CYLIECTBEHHO OIPaHMYEHbl XapaKTepoM
MOJYYSHHBIX IS aHalk3a MaTepuajoB. OTH MaTepuaibl TPEACTaBISLIM CO00H CBOJHBIC
TaOJIUIBl Pe3yJIbTATOB AHKETUPOBAHUS U CBOJHBIC TAOJUIIBl PE3yJIbTATOB BBIOJHEHUS BCEMHU
YYalUMUCS KJIACCOB TOTO WJIM MHOrO Npoduias BCEX 3aJaHUl TOH WM HWHOM KaTeropuw.
[TosToMy pe3yibTaThl aHalM3a, pacKpbIBarollMe BIMSHUE ydeOHMKA, Nnpoduiast olOyueHHus U
apyrux (akTopoB y4eOHOro IMpolecca Ha YpPOBEHb MOATOTOBKM YYAILIMXCS, HEIOCTATOYHO
MIOJIHBI M Ha/leXKHbI. B yacTHOCTH, Moka3zaHHOe Ha pucyHke 4.8.12 pacnpeneneHne BbIITyCKHUKOB
M0 TOATPYINaM peajbHO ONpeAesieTcs HEe TOJBKO HMCIOJIB3YEMBIM YYEOHHKOM (H3UKH, HO H
OCTAIOIIUMCSI CKPBITBIM JUIsl aHAlM3a BIMSHUEM JIPYrux (aKTOpoB (TAKHX KaK YHCIO YPOKOB
¢u3ukn B Hezxenro, npodwieM oOydeHus u T.1.). Beap BHONHE MOXET ObITh M TaK, YTO B
OOJBIIMHCTBE KJIACCOB, I'Zle Ucnoib3yercs yueOHuk B.A. KacbsHoBa, Ha ¢u3uky orBoauTcs 3
ypOKa B HEJIEIII0, UTO, KaK YK€ TOBOPUIIOCH, OKA3aJI0Ch CAMBIM HEYJIaYHBIM Y4eOHBIM I1anoM. 1
TOT1a HU3KUE PE3yJIbTaThl IPUMEHEHUS 3TOr0 yUeOHHMKA BIOJIHE MOXXHO OOBSICHUTH HE CTOJIBKO
€ro KaueCTBOM, CKOJIBKO HeyJauyHbIM BHIOOPOM Yy4eOHOTO TUIaHa.

JleTanbHbIM 1 KOPPEKTHBIA KOPPEIALMOHHBIA aHAINU3 CBSI3U Pa3HbIX (PAKTOPOB yueOHOTO
nporiecca ¢ 00pa30BaTENbHBIMU JTOCTHIKCHUSMHU YYAIIMXCS MOXET OBITh OCYIIECTBICH B
OyAylieM Ha OCHOBE NEPBUYHBIX MATEpUANIOB, COAEPKAIIMX BCE HEOOXOAMMBIE CBEJEHUS 1O
KAnHcOOMy NPOX0OAujeMy mecmuposanue Y4eHuKy: pe3yibTaT BBIIIOJTHEHUS UM KaXK0TO 3aaHHs
TecTa, Npoduiab 00ydeHHs], YUCIO YPOKOB (PM3UKU B HEJAENIO, UCHOIb3YEeMbId Y4eOHUK U T.[.
TonbKkO Ha OCHOBE TaKMX JAaHHBIX MOXKHO JOCTaTOYHO HANEKHO ONPEACTUTh XapakTep MU
CTENEHb BIMSIHHUA KaXIOro U3 3TUX (DAKTOPOB IO OTIENBHOCTH WIM KOHTPOJIUPYEMBIX
COBOKYMHOCTEH 3THUX (DaKTOPOB HA Pe3ybTaThl 00yUeHHS (PU3HKE.
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I[TPUJIOXEHMUE 4.8.1

Il1aH UTOrOBOI NPOBEPOYHOIi padoThl 0 GuU3UKe

Ne Ne Bonpoc MunnMyma conepkaHus YpoBeHb CIOXKHOCTH Tun | I[IpumeprHoe
n/i | 3amaHus 3ananus (b-6a30BbIid, | 3ama- | BpeMms
B paborte [1-mOBBIIICHHBIH, HUSL | BBIOJIHEHHS
B-BoICOKHIT) 3aaHus
(MuH.)
Yacrs 1
1 Al KunemaTnka b BO 2
2 A2 Jlnnamuka b BO 2
3 A3 Cuipl B MEXaHUKE b BO 2
4 A4 Nwmmynsce, paboTa, MOITHOCTh b BO 2
5 A5 MexaHu4ecKkasi JHEpTust b BO 2
6 Ab MowmeHT cuit. Y CcIIoBHS PaBHOBECHS b BO 2
7 A7 MexaHudeckre KoJeOaHus U BOJTHBI b BO 2
8 A8 OcHoBHbIe o0xkeHnss MKT b BO 2
9 A9 TemoBoe paBHOBECHE b BO 2
10 A10 [TepBrlil 3aKOH TEPMOTUHAMUKHI b BO 2
11 All [IpeBpaiieHue YSHEPTUN B TEIUIOBBIX b BO 2
nporueccax
12 Al2 Kz reruioBoro asuraresns b BO 2
13 Al3 M3onporeccsr b BO 2
14 Al4 CBs13b MUKPO M MaKpOTiapaMeTpOB b BO 2
15 Al5 3akon Kynona b BO 2
16 Al6 [IpuHIMI Cynepro3uLuy 3J1. oJien b BO 2
17 Al7 OnekTpoeMKkocTh. KoHeHcaTophI b BO 2
18 Al8 3akon Oma jiJisi 3aMKHYTOH Lienu b BO 2
19 Al19 Cuza Amnepa b BO 2
20 A20 3aKoH AJIEKTPOMArHUTHON MHAYKIIMU b BO 2
21 A21 Onrtuyeckue siBICHUs b BO 2
22 A22 CTO b BO 2
23 A23 dortordhdext b BO 2
24 A24 Criextpbl. CieKTpaabHbIN aHAIN3 b BO 2
25 A25 3aKoH paJHOaKTHBHOTO pacmaia b BO 2
26 A26 3aKOH COXpaHEHHUS SHEPTUH I1 BO 4
27 A27 3aKkoH COXpaHeHHs] UMITYJIbca I BO 4
28 A28 T'apmMoHHYecKHe KOJeOaHuUs I1 BO 4
29 A29 YpaBHeHue coctostaus ua. [asa 11 BO 4
30 A30 MeTo/1bl HAYYHOTO MO3HAHHUS I BO 4
31 A31 ITocnenoBaTenbHOE U MAPAILICIIEHOE 11 BO 4
COE/IMHEHHUE MPOBOIHUKOB
32 A32 DJICKTPOMArHUTHBIC BOJTHBI I1 BO 4
33 A33 BouiHoBast ontuka I BO 4
34 A34 Pajin0akTHBHOCTH I BO 4
35 A35 CrpoeHre aToMa ¥ aTOMHOT'O siipa I1 BO 4
Yactp 2
36 B1 MexaHunka I K 6
37 B2 MKT. TepmoanHamMuKa I1 K 6
38 B3 DICKTPOIMHAMHUKA 11 K 6
39 B4 I'eomeTpruecKas ONTHKa B K 6
40 B5 KeanroBas (usnka I1 K 6
Yactp 3
41 C1 MeTopl HayYHOTr'O IO3HAHUS B P 12
42 C2 MeTopl HayYHOTr'O IO3HAHUS B P 12
43 C3 MexaHuKa WK TEPMOIMHAMHKA B P 12
44 C4 DNIeKTpOIMHAMHUKA B P 12
45 C5 KBanToBas (husuka B P 12

196




	4.8.1. Введение
	Таблица 4.8.1
	Основные виды деятельности, формируемые в процессе обучения физике
	Объяснять физические явления и процессы
	Выдвигать гипотезы о связи физических величин на основе наблюдений
	Применять законы физики для анализа физических процессов на расчетном уровне
	Часть  1




	Электродинамика
	Часть  3


