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MOACHUTEJBLHAS 3ANMHCKA

~ Hayka o npupone, usyvaromas Habonee odmme y npocrelimme crolicta MaTepHaIBHOrO
MHpa. Ona BKAOuaer g ceba kak IPOLECe Mo3HaHMY, Tak w PE3YALTAT — cymMMy suanmii.
HAKOIICHHBIX Ha npoTSKEHHK HCTOPHYECKOTO pasBHTHA 0BmecTRa, ITHM B onpenensercy
SHAYCHHE (PM3MKH B mKomBHOM oOpazoBannn. Ouzmka HMeeT Donbinoe sHauenue p KHIHH
COBPEMEHHOTO 0B1ecTRa U RIHseT HA TEMIIbI PASBHTHS HAYYHO-TEXHUYECKOro nporpecca.
Paboyas nporpamma no (hu3nke cocrapnena g COOTBETCTBHH ¢ TpeboBaHumMY Denepansnoro
FOCylapeTBeHHOro obpasosarensioro CTAHIAPTA OCHOBHOTO ofmero obpazosanus. (GIOC
000): ) TpeboBanuamu i PE3YIILTATAM OCBOEHHSH OCHOBHOM o0pazoBarensnoii NporpaMmel
(IHYHOCTHEIM, MeTalpeIMeTHRIM . HPEIMETHRIM); IporpaMMer mo (uznke. B OCHORY IO/I0%eHa
PHMEPHAS nporpaMma o Pusuke aas 7-9 knaccor obmeobpasosarensHpx YVUpeKIenmii
asTopos E. M. I'yruuk u A. B, Hepoimkuna M. Hpoda, 2009r; yuetuux A.B. Tepennxun,
EM.Iyrauic M., Hpoda, 2014 r, qm 9 KIacca, pernoHanbHeli  GasncHii yuebublii nman
OCHOBHOTO 0BIIero 06pasopanus no uznKe .

Peanusaymn MPAKTUYECKOW vacT  paBoveii Nporpammel  no  ¢uzmuxe npegycmarpusaer
ncnons3osanue obopyposanua obpasosarensHoro ueHTpa «Touka pocran ECTECTBEHHO-HayYyHOMH K
TEXHMYECKOW HanpasneHHoCcTH

Msyvenne usukn & ob1meoGpasoBaTenbHLx WKONax  HanpasieHo Ha NOCTHAKEHHE
CAEAYIOUINX 1eTeii:

* dopMHpoBanHe cHeTemi buindecknx  smanmii g YMEHMH B COOTBeTCTBHH ¢
Obszarenninm MHHHMYMOM COfepKaHHA OCHOBHOrO obtero obpazoranug u Ha 91oi
OCHOBe npeacrasienuii o (huanyeckoii KapTHHE Mupa;

® DPa3sBHTHE MBIIUICHHS § TBOPYCCKHX  cnocoDHOCTef YHAIIHXCH, CTPeMICHHS &
CAMOCTOATEALHOMY NpHODPETeHHIO HOBRIX 3HAHHH B COOTBETCTBHH o HHIHEHHBIMH
norpebHoCTAMI 1 HHTepecaMmu;

® PasBUTHE mHayuHoro MHPOBO33PEHHS  yuammxes pa OCHOBE  yCBOGHMS MeTo/a
(3uueckoii HAYKH H [OHHMaHHA PonH (H3mkn B COBPEMCHHOM €CTECTBOIHAHMH. 3
TaKkke  ORjJageHHe YMCHHAMH NPOBOIHTE Habmogenns u ONBITHL, 0000mAaTE Mx
Pe3VIBTATEL:

® DPAa3BHTHE [O3HABATEIBHEX HHTEPECOR  yyammxcs w MOMOLIb B OCO3HaHUK
npodeccHonatLHpx Hamepenuii ;

*® 3HAKOMCTBO ¢ OCHOBHBIMH 3aKOHAM (bu3HKH 1 npHMenenHen ITHX 3AKOHOB B TEXHHKE |
B IOBCEIHEBHOM HHAHH,

B 3anaun o6yyenps (uzuke pxomar:

®  PasBHTHE MBIILICHMS yaaumxes, dopmuposanne ¥ HHX YMeHHH camocTosTennuo
IpHoOpeTath u npuMensTL SHAHMA, HAOMIOAATE N 00 bICHATE (m3mueckue ABJICHUA;

®  OBIAACHHE IIKOJBHBEIMI SHAHHAMH 00 IKCTIIEPHMEHTANLHEIX hakrax, nousTHaX,
3AKOHAX, TEOPHAX, MeTo/ax (huznueckoii HAYKH. O coBpemeHHoi HAYYHOH KaprHHe
MHpPE, O HIHPOKHX BO3ZMOKHOCTSX PHMCHEHHS (JM3IHYECKHX 3aKOHOB B TEXHHKE H
TEXHONOTHH;

® YCBOCHHE IIKONBHMKAMH mjeii CIMHCTBA CTPOEHHA Matepun HeHcyepnaemMocTy
fipoLiecca ee Mo3HAHMS, MOHIMaRKe POITH NIPAKTHKH B NO3HAHUK usuveckux spnennii u
3dKOHORB;



e (opMHpOBAINE HOIHABATENEHOIO HHTEPECA K (u3HKe H TEXHHKE, PA3BHTHE TBOPHECKHX
criocobHocTell, OCOHAHHBIX MOTHBOB  YYEHHS; MNOATOTOBKA K NPOAOIKEHHIO
06pasoBanus H CO3HATENBHOMY BRIOOPY npoheccHH.

MECTO IPEJAMETA B ®EJIEPAJIbHOM BA3MCHOM YUYEBHOM IUJIAHE

Cornacuo denepansHomy DazicHoMy y4eOHOMY MUIaHY JUIA 00pa30BaTeIbHBIX YIPeAICHHH
Poccniickoii @enepaiui Ha H3ydeHHe GH3HKA HA CTYTICHH OCHOBHOTO obmero obpazosaHus
oTBOHTCS He Menee 210 v u3 pacdera 2 4 B HEIEIO € 7 no 9 knace. Msyuenne Kypea gusuky B
7-9 kraccax CTPYKTYPHPOBAHO Ha OCHOBE PACCMOTPEHHS Pa3THIHBIX dopM JIBHIKEHHA MATEPHH
B MOPAZIKE HX YCIIOWHEHHA! MEXAHHYCCKHE ABICHHA, JIEKTPOMATHUTHBIE SBJICHHS, KBAHTOBLIC
ABJIEHHA,

PaGouas nporpaMma 1o dusnke i 9 K1acca paccuuTand Ha 102 waca 3 pacuerta 3 Haca B

HEJEO.
[Tpu npenoaBanii HCNOIb3YIOTCH:

KnaccHoypounas — CHCTEMA. JIeMOHCTPALMOHHEIH  IKCIEPHMEHT. JlaGoparopuele  #
[paKTHYECKNE  3aHATHA. [Tpumenenne  MYIbTHMEIHIHOIO — MaTCpHa/a. Pemenne
IKCIEPHUMEHTAILHEIX 3a/1a4.

PE3YJILTATBI OCBOEHHS KYPCA

JIMMHOCTHLIME Pe3yabTaTamu 00yueHns Gu3uKe B OCHOBHOH HIKOJIC ABJISIOTCA:

_ c(hOpMUPOBAHHOCTL TMO3HABATE/ILHBIX HHTEPECOB Ha OCHOBE Pa3BHTHA HHTE/LIEKTYAIbHBIX H
TROPYECKHX CIHOCOOHOCTEH YIalIHXCA:

_ yOekIeHHOCTh B BO3MOXKHOCTH MO3HAHHA npUpOjEL, B HCOOXOTHMOCTH  PasyMHOTO
HCIIONBIOBAHMSA TOCTHIKEHHH HAYKH M TEXHONOTHH JUIf Ja/bHEHIIEro pasBUTHA 4eOBEHeCKOro
obmecTna, yBajKEHHE K TBOPUAM HAYKH H TEXHHKH, OTHOWICHHE K (UINKE KaK IJIEMCHTY
ofeHeTOBeUeCKOH KYIbTYPbI; :

_ CAMOCTOATENILHOCTE B npuoGpeTeHHi HOBBIX JHAHMH 1 IPAKTHUECKHX YMEHHI;

_ FOTOBHOCTH K BHIOOpY JKH3HEHHOTO NYTH B COOTBETCTBHH ¢ CODCTBEHHBIMH HHTEPECAMH H
BO3IMOKHOCTAMHE:

_ mortuBaius  00pa3oBartebHOH  AEATEILHOCTH MKOJIBLHHKOB Ha OCHOBE JIHYHOCTHO-
OPHEHTHPOBAHHOTO TIO/IXO/LA,

_ ¢opmupoBanne [EHHOCTHBIX OTHOIIEHHH IPYT K JIPYTY, YYHTEN, aBTopaM OTKPLITHH H
n3oGperenuii, pesynbraTaM 00yHCHHS.

MeranpeMeTHbLIMH PesyIbTaTaMH oOyuerns (HH3MKE B OCHOBHOH ILIKOIE ARIAIOTCA.

_ OBJAJCHHE HABbIKAMH CaMOCTOATEIBHOTO npuoOpeTeHns HOBBIX 3HAHMH, OpraHH3dlHy
yueGHOH IeATCIBHOCTH, [OCTAHOBKH peneil, MIAHHPOBAHUSH, CAMOKOHTPOIA H OTIEHKH
pe3yNLTATOB CBOCH JEATENBHOCTH, YMEHHAMH NPEBMCTD BOIMOMHBIC PE3Y/ILTATBL CBOWX
nefcTBHM;

 MOHHMaHME PaIMuMil MEKY HCXOJHBLIMA paxkTaMu M rHIOTE3aMH JUIL HX OO BACHEHHS,
TEOPETHHECKHMH MOJIETIAMH H PEATbHBIMH oG BLEKTaMIL, OB/IAICHHE YHHBEPCAIBHEIMH yUeOHbBIMH
AeiicTEHAMH Ha MpUMepax rHnoTes 118 OOLACHEHHS M3BECTHRIX (DAKTOB W IKCIIEPHMEHTATLHOH
[IPOBEPKH BBUIBUTACMBIX THIIOTES, pa3paboTKH TEOPETHHECKHX MOJI€/€eil TPOLECCoB HIH
ABJICHHH;

_ (hopmupoBanue yMEHHH BOCTIPHHUMATD, nepepabarTLiBaTE W NPEIBLABIATH HHpOpPMAlHIO B
croBecHoil, 06pasHoOi, CHMBOJIMYECKOH dopmax, aHaiH3zMpoBarh # nepepabaThLIBAThL
MoJIyueH Y0 HHQOPMAIHIO B COOTBETCTBHH C MOCTABICHHBIMU 3a7la9aMH, BLUIENATh OCHOBHOC



COlepIKaHHEe NMPOYHTAHHOIO TEKCTd, HAXOIMTh B HEM OTBETHl HA NOCTABICHHBIE BOTIPOCH H
H3NArarTh ero;

npHOGPETEHHE ONBITA CAMOCTOATENBHOTO [OHCKA, aHam3a W orbopa HHpOpPMAMH C
HCMOJIB30BAHHEM Pa3/iMMHBIX MCTOYHHKOB M HOBBIX HH(OPMAUMOHHBIX TEXHOIOIMH Ui
pellleHHs MO3HABATENEHBIX 3a1a4;
_ pa3sBHTHE MOHOJIOTHYECKOH W JMAJIOIHYECKOH pedd, YMEHHH BLIPRXKATL CBOH MBICTH M
crnocoOHOCTH BRICTYIIHBATE coOeCeHHKA, TOHHMATE ero TOYKY 3pCHHA, IPH3HABATE PABO JpY-
roro YeaoBeKd Ha HHOE MHEHHE;

OCBOEHHE TIPHEMOB JISHCTBHI B HECTAHJAPTHEIX CHTYAILSX, OBNAJCHHE IBPHCTHUECKHMH
METOJaMH pelleHHs npobnemM;
_ (hopmupoBanue yMeHnuit paboTaTts B rpynne ¢ BeIMOAHEHHEM
Pa3IHYHBIX COIHANLHLIX POJEH, IPEICTABNATE H OTCTAHBATE CBOH BIIIA/IbI H YOSIK/IEHHA, BECTH
JIHCKYCCHID.
Mpeamerapivu pesyasraramn o0yuenns pusnke B 9 Knacce ABASIOTCS:
B TeMe 3aKoHBI B3AUMOICiiCTBHS H IBHAKEHHS TEI:
—IOHMMAHHE H CIOCODHOCTE OMHUCHIBATL M OOLACHATE (hHINYECKHE SBICHHA: MOCTYNATEIbHOE
JIBHAKEHHE, CMEeHA JIHS M Hou# Ha 3emue, ceodoaHOe NafeHne Tel, HEBECOMOCTD, ABHKEHHE MO
OKPYKHOCTH € TOCTOAHHOM 110 MOYIHO CKOPOCTBIO;
—3HaHHe W CNocoOHOCTL  JABATH  ONPEe]eHus/OnHcaHus  (QUIHYECKHX  MOHATHIL:
OTHOCHTENILHOCTH [BHKCHHS, TEOUCHTPHYECKAA M TEJHOICHTPHYECKA! CHCTEMBI MHPa; TICpBas
KOCMHYeCKas
CKOPOCTh, PEAKTHBHOE JIBHMeHMe, (M3MuYecKHX Mojeneil: MmarepHansHas TOuKa, CHCTEMA
oTcueTa; (PHIMYECKHX BEIHYHH: NEpeMelleHHe, CKOpPOCTh PABHOMEPHOTD NPAMOJIHHEHHOIrO
JBHAKEHHA, MIHOBCHHAS CKOPOCTH H YCKOPEHHE TIPH PABHOYCKOPEHHOM MPAMOJIHHEHHOM
JIBHMEHHH, CKOPOCTEL M HEHTPOCTPEMHTENLHOE YCKOPEHHE NPH PABHOMEPHOM [IBHIKEHHH Tela
0 OKPYIKHOCTH, HMITYIIBC;
—OHUMAHHE CMBICJIA OCHOBHBEIX (PH3HYECKHX 3AKOHOB: 3aK0HBI HBHOTOHA, 3aKOH BCEMHMPHOTO
TATOTEHHA, 34KOH COXPAHEHHS MMITY/IbCA, 3aKOH COXPAHCHHS YHEPrHH H YMEHHE NPHMEHATE HX
HA NPAKTHKE:
—YyMEHHE TPHBOJHTE NPHMEPH TEXHHYECKHX YCTPOMCTB W JKHBBIX OPraHH3MOB, B OCHOBE
EPEMEIIEHHS KOTOPBIX JIEKHT MPHHIIHI PEAKTHBHOTO JIBHIKCHHA, 3HAHHE H YMCHHE ODBACHATE
YCTPOHCTEO K AeHCTBHE KOCMHYECKHX PaKeT-HOCHTENEIH;
—VMEHHE M3MEPATh: MIHOBCHHYIO CKOPOCTB M YCKOPEHHME [PH  PABHOYCKOPEHHOM
MPAMOIHHEHHOM ABMKEHHH, LUCHTPOCTPEMHTENBHOE YCKOPEHHE NMPH PaBHOMEPHOM JIBHAKEHHH
1o
OKPYKHOCTH;
—VMEHHE HCIOAL30BATE M0y4eHHEIe JHAHUA B MOBCEHEBHOH Xu3HH (OBIT, IKONOTHA, OXpaHa
OKpYKaIOIIeH cpeast).
B Teme Mexanngeckne Koiebanus u BoJHBI, 3BYK
—NOHHMAHHE W cnoco0HOCTh ONHUCEIBATE M ODBACHATH (HIMYECKHe SBICHHA: KonmeDamus
MATEMATHYECKOTO M NPYKHHHOIO MasTHHKOB, pe3oHaHc (B TOM 4HCIE  3BYKOBOH).
MEeXaHH4eckue
BOJIHBI, JUIMHA BOJTHEL, OTPaXKeHHE 3BYKA, 9X0;
—3HaHHe W cnocobHOCTL JaBarh onpeaeneHis GH3HYeCKnx NoHsTHiE: cpoboaHbe KoaeDaHus,
kosteGarensHas CHCTEMA, MadTHHK, 3aTYXaoMe KoneDanus, BRIHYAICHHbIE KollcOanu1,
3BYK H YCIOBHS €r0 pacnpocTpaHeHns; Guinyeckux BeMYHH: aMIUTHTYA, MEPHOIT H YacToTa
kosebanwii, cobeTrenHas yacToTa KoneGaTebHOM CHCTEMBI, BRICOTa, [TeMOp]. rPOMKOCTE 3BYKA,
CKOPOCTH 3BYKa; (PUIHIECKHX MOJIE/eH: rapMOHHYCCKHE KoeDanna, MaTeMaTHICCKHH MasTHHK!
—RJIa/IeHHe IKCIePHMCHTATBHEIMH METOIAMM HCCIE0BAHNA JABUCHMOCTH NIEPHOJIA H HACTOThI
KoaeDaHHil MasTHHKA OT JUTHHEI €10 HHTH.
B TeMe NICKTPOMATrHHTHOE 110/1e
MOHHMAHHE H CrnocoOHOCTh ONMCHIBATE W OOBACHATH (M3HYECKHE HBICHHA/IPOLECCH:
IEKTPOMArHHTHAS MHIYKINA, CAMOMHAYKUHA, MPEIOMICHHE CBETa, JHCIEPCHA CBeTa,
MOTI0LIE-



HHE M HCIYCKAHHE CBETA ATOMAMH, BOIHMKHOBEHHC IHHEHYATHIX CHEKTPOB HCNYCKAHMA M
NOTTIOMIEHHSA;
—3HAHWE M CIOCODHOCTE JIABATH ONpejieiieHus/onucanud (PH3MYECKHX MOHATHH: MardnTHOE
nojie, AMHWH MATHHTHOH MHIYKIHMH, OJHOPOJHOE H HEOJHOPOIHOE MAarHHTHOE MOJE,
MAHHTHBIH  [OTOK, TEPEMEHHBIH  27€KTPHYECKHH  TOK,  2NIEKTPOMATHUTHOE  TOJE.
MEKTPOMArHHTHEIE BOMHEBL, IEKTPOMATHHTHBIC KoJieDaHHsA, PalHOCBA3b, BHIAHMBIH CBET:
(hHIMUECKHX BETHYHH:

MATHHTHAS WHAVKIHS, HHIYKTHBHOCTB, TMEPHOI, YacTOTa M aMIUIMTYIA INEKTPOMATHHTHBIX
KoneDanuii, NoOKa3aTeny MPeNoOMISHHA CBETa;
—aHaHHe (GopMYIHPOBOK, MOHHMAHHE CMBIC/IA H YMEHHE TPHMEHATD 3aK0H NMPEIOMICHHS CReTd
u nipasuio Jledna, KBaHTOBLIX NocTyaaTos bopa;
—3HAHHE HA3HAYEHMs, YyCTpolicTBa W OpPHHIMONA JeHCTBHA  TEXHHYECKHX  YCTPOHCTR!
IMEKTPOMEXaHHUYECKHI  HHAVKIMOHHLI TeHepaTop NEepeMEHHOro Toka, TpaHcdopmarop.
koneba-
TeNlbHBLIH KOHTYP, IETEKTOP, CIEKTPOCKOI, cnekTporpad:
—[nonuManKe CYTH METOA CICKTPATLHOTO AHAIH3A H €10 BO3MOKHOCTEH ).

B Teme CTpoeHHe aroMa H ATOMHOTO fpa
—[OHMMAHHE W CNOCODHOCTL  ONMMCHIBATE W OOBACHATL  (PHIMUECKHE  ABJICHHA:
PAJIHOAKTHEHOCTE, HOHHIHPYIOIIHE HITYUeHHA;
—3HAHME W CHOCODHOCTH  JaBAThH  ONpEJeIeHHs/onHcaHus  (H3HUCCKHX — NOHATHI:
PaIHOAKTHBHOCTE, aibda-, feTa- 1 raMMa-4acTHIbl (HUIHIECKHX MOJEIEH: MOJICIH CTPOCHM!S
aromor, npennomennsie JI. Tomcomom u 3. Pesepdoprom; NpoOTOHHOHESHTPOHHAN MOjC/L
aTOMHOTO #A7pa, MOJEb [POLEcca JeNeHHs #Aapa aroma ypada; (MIHYECKHX BEIHuMH:
NOrJIOUICHHAR 70338 HWinyueHus, Ko3(QQHIHEHT KayecTsBa, OSKBHBAEHTHAA JI03a, MNEPHO
noJjypacnajia;

—yMeHHe MPHBOJNTE NPHMEPE H ODBACHATH YCTPOHCTBO M MPHHIMN ACHCTBHA TEXHHYECKHX
YCTPOHCTE M yeTanoBok: cuerynk [eifrepa, kamepa Bunbcona, ny3slpbKOBas KaMmepa, saepHbiii
PeaKTop Ha MeJJICHHEIX HeHTpoHax;
——YMEHHE MIMEPATH: MOIIHOCTE JI0O36! PAAHOAKTHBHOTO HATYUEHHS OBITORBIM JI03HMETPOM;
—aHaHue (POPMYJIHPOBOK, TIOHHMAHWE CMBICA W YMCHHC NPHMEHATH! 3d4KOH COXpaHCHHA
MACCOBOTO YHENA, 3aKOH COXPAHCHHS 3apsjia, 3aKOH PAJHOAKTHBHOTO pacnad, MpaBuio cMme-
HIEHHS,
—BIAIEHHE  IKCIEPHMEHTANBHBIMH  METOJAMH  HCCIE/0BAaHMA B TMPOIECce  H3yHeHHs
3ABHCHMOCTH MOLIHOCTH H3IYIeHHS NPOIYKTOB pacnaja pajioHa 0T BPEMEHH,
—[OHHMAHHE CYTH SKCIIEPHMEHTAILHBIX METO/I0B HCCIIeI0BaHHA HACTHIL
—yYMEHHE HCIOJIL30BATE MONYUCHHBIC 3HAHHA B NOBCe HeBHOM ku3nu (OBIT, DKOJOIHA, OXpana
OKpYHaIomei cpebl, TeXHuka 0e30macHocTH | ap.).

B Teme CTpoenne u ssomonns Beerennoi
—OpecTABICHHE O COCTABE, CTPOCHHH, MPOHCXOMKIeHHH H Bo3pacTe CoNHEYHOH CHCTEMBI;
—yMEHHE NPHMEHATh (PH3MYEcKHe 3aKOHBl And ofbAcHeHus asuKeHus mnamet ColHeuHowH
CHCTEMBI;
—3HATh, YTO CVILECTBEHHBIMH [1APAMETPAMH, OTIHYAIOIIMMH 3Be3/ILI OT IUIAHET, ABIAOTCH HX
MAcChl M HCTOYHHKH HEPrHH (TepMOsiepHEIE Peakiliy B HEApax 38e3/ H paJHOAKTHBHEIC

B HEpax IUiaHeT);
—CpaBHMBATE  (pU3MYEeCKHe W OpOMTalNbHBIE HAPAMETPLl [UIAHET 3EMHOH  IPYNmbl ¢
COOTBETCTRYIONIHMH MapaMeTpaMH [UIAHeT-THTaHTOB H HAXOJHTh B HUX 001Iee U pasiHiHoe:

obbsacHsTh ¢yTh ddipercra X. Jlonnepa; hopmynuposars # 00BACHATE CyTh 3aKoHa . Xabona,

JHATE, YTO HTOT 3AKOH SBHIICA SKCIEPHMEHTAILHEIM MOATBEPAKISHHEM MOJCITH HECTAIHOHAPHOH
Beenennoi, otepeiToil A. A. @puamanom.

O0muEMH NpeAMETHBIMH PE3VILTATAME 00YUeHH 110 JJAHHOMY KYPCY SBIHIOTCH:

—yMCHHE M0Jb30BATBECH METCAMH HAYUHOTO HCCHENOBAHHA ABNCHHH NPHPOJLL HPOBOIHTE
HaGI0/IeH I, MIAHHPOBATE H BBINOIHATE JKCIICPHMEHTEI, 00padaTLIBaTL PE3yIBLTATHI H3MEPE-



HHil, NPeJICTABIATL PEe3Y/ILTATEl M3MepeHHil ¢ MoMompbio Tabnuu, rpagukos topmy,
OBHAPYKHBATE 3ABHCHMOCTH MeXIy (HIMYECKMMHM BEIHYHHAMH, OOBLACHATH PE3Y/ILTATBl
JIeNIaTh

BLIBOJIBI, OLIGHHBATE MPAHKIIBI TTOTPEITHOCTEH pe3ynbTaToB HIMEPEHHH;

—pa’BMTHE TEOPETHYECKOTO MBIILIEHHs Ha OCHOBE (POPMHPOBAHMA YMEHHH YCTAHARIMBATL
(haxTEI, pa3TuyuaTh IPHUMHBL H CE/CTBIA, HCTIONB30BATE (PU3HISCKHE MOJIEIH, BRUIBHTATE I~
MOTE3H], OTHICKHBATE W (POPMYJIHPOBATE JOKA3ATENLCTBA BEIBHHY ThIX MHIIOTES..

Coaep:xanne yueOHOro npeamera
Comepianne ofvueHHs NpeCTABICHO B mporpamme pasaenamu: «MexanHyecKne ABICHHA?
(«3aKoHbl B3auMOJIelicTBHA M ABHKEHHA Tem, «Mexannueckue KoneGaHHs W BOJNHBL 3BYK»),
«INEKTPOMArHUTHLIE  ABICHHAY,(«DIeKTpoMaruuTHOe  nojen),  «KBaHTOBble  ABICHUAN
(«CTpoeHHE aroMa M aTOMHOTO sApa»), «IIeMEHTBI aCTPOHOMHMY («Crpoenue M 3BOJIOIHS
BeenenHoiin)
MEXAHHYECKHE ABJIEHWAA
3aKoHbI B3AHMOACHiCTBHA W ABHAKCHHA Te (34 u)

Marepuanpnas  touka. Cucrema ortcuera. [lepememenne. CKOpOCTE  NPAMOIHHEHHOTO
pasHoMepHOoTo  ABkenus. [Ipamonuxeiinoe paBHOYCKOPEHHOE JIBIDKEHHE! MIHOBEHHAA
CKOPOCT, YCKOpeHHe, nepeMeiienne. I'pagukn 3aBHCHMOCTH KHHEMATHUCCKHX BEIHYHH OT
BPEMEHH [IPH PABHOMEPHOM M PABHOYCKOPEHHOM JBHACHHH, OTHOCHTENIBHOCTE MEXAHHYECKOTO
mBikenus, ['eolenTpUYecKas W relHOLCHTPHYECKas CHCTeMBl Mupd. MuepuuanbHas cucrema
otrcuera. [lepseiii, Bropoil u Tpernii 3akoner Heiorona. Ceoboanoe nanenne. HepecomocTs.
3aKOH BCEMHPHOTO TAroTeHns. Hekycerennbie cnyTHHKH 3emuin. MMiryibe. 3aK0H coXpaneHus
HMOYIibCA. PEaKkTHBHOE JIBHIKEHHE.
JlaGopatopubie paboThl

JaGoparopuas paGora Nel «Hccnenopanne paBHOYCKODEHHOTO JBHMKEHHA 03
HAYaILHOH CKOPOCTH»

JlaGoparopuas paGota No2 «Mamepenne yckopeHHs cBOGOHOTO HATEHHAN
Mexannueckue KoJgedanis u Bosbl. 38yK (15 4)

KoneGarensuoe asmaenne. KoneGanus rpysa ua npyskune. CpoGojnsie  komebanus.
Konebarensnas cucrema, MasTHHK. AMIIIMTYIA, nepHo, Hactora koneOanui. ['apMoHHYeckne
koneGanus. [IpeBpamenne SHepruy npH KonebaTeNLHOM JBHKEHII. 3aTyXatoume KoneDaHmA.
Bemyaaennsie konedanus, Pesowamnc. Pacnpoctpanenne xoneDaHHH B YHPYIMX Cpejax.
[Monepeussie W mpoac/ibHble BonHbL Jlim#a BonHbl CBA3k JUIMHBL BOJIHBEI CO CKOPOCTBIO €&
pacnpocTpaHeHns U NEPHOJOM (4acToToil). 3syKoBble BOHBL CKOPOCTE 3BYKA. Bricora, Temtp
H TPOMKOCTH 3BYK4. DX0. 3ByKoBoii pesonanc. Hurepdepenuus 3pyka.
Jlaboparopueie paboThl

JlaGoparopunaa pabora No3 «Mccnenosanue 3aBHCHMOCTH NEPHOAA H HACTOTHI
cBoDOANBIX KOJleDanuii MasTHHKA OT JUTHHEI €70 HHTHY

FJNEKTPOMATHUTHBIE SIBJIEHHS
InexTpoMarauTHoe noje (244)

OAHOpOIHOE H HEOJHOPOIHOE MarHuTHOE nose. Hanpasnenue Toka U HANpaBJieHne JTHHHI €10
marauTHOro moss, Ilpasuno Gypasumka. OOHapywkenue maruuthoro nous. Ilpaswio nesoi
pyk#. MHAYKIMS MArHHTHOIO 110718, MarnuTHell NoToK, Onerrer @apajes. DneKTpoMarduTHAA
unaykuus. Hanpasnenne uapykimonsoro toka. [Ipasuno Jlenna. Slpnenne caMOHHIYKLHH.
Iepemennpiii  Tok. Deneparop nepemennoro Toka. [lpeoOpasosamus — SHEprud B
anextTporenéparopax. Tpascopmarop. Tlepenaya dMeKTPHYECKOH JHEPrHH HA PACCTOAHME.
JIeKTPOMATHHTHOE  NOfe.  DJISKTPOMATHHTHBIE  BOAHBL — CKOpPOCTH  PacnpoCTPaHCHHS
YIEKTPOMATHHTHEIX ROJIH, BIMAHHE S7IEKTPOMArHHTHBIX H3/YUEHMH HA JKHBHIC OPraHH3MBL.
Konebareapupiil korTyp. Tosyuenie 31eKTpOMaruuTHbIX KoseOanuil. [TpHHITMITEL PALHOCBASH 1
renesuterns, Matepdepeniys creta, DNeKTpoMarnHTHas NPHpoa cseta. Tpenomienie cBeta.
Mokasarens npexomienus. [ucnepeus cpera. Lsera ten. Crnextporpa u CnekTpockorn. Tun
onTHYeckux crekrpos, Crexrpaibhbiil ananns. llornomeHne M HCIYCKAHHE CBETA aTOMAMIL
[IponcxomaeHHe MHHERYATEIX CIICKTPOB.




Ne

Jlabopatopusle paboTLI
JlaGoparopuas pabota Ned «Mzyuenne apnenns 3MeKTpOMAriHTHOH HHAYKITHHY
JTaGoparopnas pabora Ne5 «HabGmonenue cniommnoro W JIMHEHYATBIX CIIGKTPOB
HCITYCKAHHA)

KBAHTOBBIE ABJIEHH
Crpoenne aToMa M ATOMHOI'0 HApPa (18 u)
PainoaKTHBHOCTL KAk CBHIETENLCTBO CIOJKHOTO CTPOSHMA atoMos. Aub(a-, GeTa- H ramma-
uzaydenns. Onwitel Pesephopna. Anepnas mopens aroma. PajMOakTHBHEIE NpeBpalicHHA
aroMHbBIX siep. CoxpaHenne 3apsa10BOT0 H MACCOBOr0 YHCEN APH AepHBIX peakumax. Meroaul
HaOMOIeHHs H perdeTpauiy yactun B aaepioit duzuke. [IpoToHno-HelitponHas MoJiels a/1pa.
Mu3HUeCKHIT CMBICI 3apAA0BOI0 H Maccooro yueenn. Msortonel. [lpasuno cvemenna s ansa-
H Oera-pacnana. DHeprus ces3d uactuy B ospe. Jlenenue anep ypana. llennas peaxums.
Snepuas sHepreTHka. JIKojoruyeckue npodueMsl paborel aToMHBIX 3neKTpocTanimi. [lepuon
noaypacnana. 3aKkoH paiHOaKTHEHOTO pacnaja. Banauue paJHoakTHEHBIX H3TYUCHHH HA JKHBLIE
OpraHuaMel. lepMmosgaepHas peaxins.
JlabopartopHsle paboTE
JlaGopatopuas paGota Ne6 «M3mepenune ecrectseHHoro pajiuanuoHnoro ona

JO3HMETPOM

JaGoparopuas pabora Ne7 «Myuenne nenenus sjapa aroMa ypasa no gotorpadus

TPEKOR

JlaGoparopnas pabora Nel «Onenka nepHoa Monypacnana Haxo A1UXCH B BO3JIYXC
NpOIYKTOB pacnaia rasa pajoHay»

JlaGoparopras pabora Ne9 « HMaydenue TpekoB 3apsikKeHHBIX HACTHIL MO TFOTOBLIM
(oTorpadguamy
INEMEHTBI ACTPOHOMHH
Crpoenne u ssomonns Beeaennoi (4u)

Cocras, crpoenue u npoucxokaenie Connednoii cueremsl. [lnaners 1 maneie Tena ConHeyHol
cucrembl. Crpoense, uinydenue W osomouua Connua u 3se3t. CTpoeHHE H  DBOTIOLHA
BeenenHoi. '

MOBTOPEHUE (2Y)
PE3EPB(2Y)

YYEBHO-TEMATHUYECKHI IJIAH.

PﬂCHpCﬂEJ’IEH HE }"IEEH{)]‘O BPEeMCHH, OTBCIOCHHOTC HA H3YUCHHE OT/IEIbHBIX Pa3IcnoB.

Hassanue Tembl Konnuectso Konuuectro Kounnuec
OTBOIHMBIX KOHTPOJILHBIX TBO
YACOB pabor naboparo
PHBIX
8 padboT
o 3aKoHEl ABHAKCHHA H B3aUMOJICHCTBHA Tel 34 2 2
2 Mexannueckne koneOanus # BONHEL 3BYK 15 I 1
3 DNeKTPOMArHHTHOE N0JIe 24 1 2
4 Ctpoenue aroMa M aTOMHOIO 8/1pa 18 1 4
o Crpoenne 1 somouus Beenennoii 4 -
6 [MosTopenue B 2 1 -
7 Pesepr 2




HTOTO 99 9
Kanenaa PHO-TEMATHUYECCKOE IJIAHHPOBAHHE
Ne/Ne Hanmenopanns paijie1os/TeMel YPoKos Koauuecrso Jara Hara
ACOB ITAH, thaxT.

JaxkoHBI B3AHMOICHCTEBHA 1 ABIKeHn# Tea (34 uaca)

1/1

BroanbIii MHCTPYKTAXK MO OXpaHe
Tpyiaa.MarepuansHas Touka, CHeTeMa oTHETA.

§1, ynp.1

[Nepememenne. OnpeneneHue KOOPJAMHATHI

JIRHAYIIErOCH Tea,
§2.3, ynp. 2, 3

[lepememenue npu npsaMoIHHeiiHOM
PABHOYCKOPEHHOM [IBHKEHHH.
§4 (c.16-18)

1/4

['padpuueckoe
npe/IcTaBIeHHe JIBHIKSHHS.
§4 (c.18-19), yanp.4

Pemenue 3anau no reme «I paduueckoe
Npe/ICTABIICHHE JIBHIKEHHAN.

1/6

PasHOYCKOpEeHHOE [IBHIKEHHE, Y CKOPeHHE.
§ 5, ynp. 5

1/7

CropocTs NPAMOIHHEHOTO PARHOYCKOPEHHOTO
npwkeHnd, [ 'paduk ckopocTh.
§ 6, yop. 6

1/8

[TepeMelteHye NpH paBHOYCKOPEHHOM
JIBHIKEHHH.
§7.8, yup. 7.8, cienars BLIBOJ

1/9

Pemenne 3apay no teMe «Pasnoyckopentoe

JBHMCHHC Y,
§78,

1/10

[leppruunbli HHCTPYKTAX 1O 0XpaHe Tpy/ia Ha
paGouem mecte. Jlaboparopnas paGora

No 1 «Mecnenosanne pasHOYCKOPEHHOTO
ABHAEHHA 0e3 HAYAILHOH CKOPOCTH?
JanaHus Ha KAPTOUKax

1/11

OTHOCHTENBHOCTE JBHIKEHHA.
§9, yrp. 9

1/12

Konrponshas patorta Nel «3akoHbl ABHKEHHA H
B3aHMoneicTena Ten. Kunemarukan

1/13

Huepunansirie cucremsl oryera. [lepniiii 3akon
Heworoua.
§10, ymp. 10




Bropoit 3akon HetoTona.

Bl §11, yop. 11

Pemenue 3aaa4 no teme «Bropoii 3akou
115 HeioTonan.

Kaprouku
16 Tperuii 3akon Herorona,

§12, ynp. 12

Perente 3a1a4 Ha 3akoHsl HeloTona.
17

Kapro4uku

Crofognoe najeHue. Y cKkopeHHe
1/18 | ceoboanoro nagenus. HesecoMoCTh.
§13, 14, yop.13,14

[lepeHunbIfi HHCTPYKTAXK M0 OXpaHe Tpyla Ha
pabouem mecre. JlaGoparopuas paGora

1/19 | Ne 2 «Msmepenne yckopenus coboaHOTO
MAJSHHAN

[Torropurs §13, 14

Pemenne 3a1a4 no teme «Cpoboamoe najasHue,

Yekopenue
1/20
cBOOOIHOrO MaaeHHay
Kaprouku
3axon BeeMHpPHOIO TATOTEHHS.
1/21 §15

Pemenue 3a1a4 no teMe «3aKoH BCEMHPHOTO
1/22 | TaroTeHmH».
§15, ynp.15

Yekopenue cBo00IHOTO NAJICHHA Ha 3emiie H
1/23 | npyrux HeOGeCcHBIX Temax. '
§16, yop.16

[TpsmonnHeiiHoe U KPUBOIHHCHHOE [IBHIKCHHC.

124 §17, ynp.17

Jlpikenne Tena 1o OKPYKHOCTH ¢ TIOCTOSHHOM 110
1/25 | MO1yJIH0 CKOPOCTBIO.

§18, ynp.18
196 McKyCcCTBEHHBIE CITYTHHKH 3eMIIn.
§19, yop.19
Pemenne 3aia4 mo teme «/Ipiikenne Tena no
1127 OKPYIKHOCTH € TIOCTOAHHOH T10 MOJLY IO
CKOPOCTEION.
Kaproukn
128 Hmnyase Tema. MMnyise CHIEBL
T §20 (c.81-83)
129 3aKOH COXPAHEHHS HMIY/IBCA Tella.
§20 (c.83-85)
130 PeakTHBHOE JIBHKEHHE.
§21, ynp.21

Penenye 3a1a4 no TeMe «3aKoH COXpaHEHHH
1/31 | uMnyasca»
Yp.20

3aKoH COXPAHEHHA JHEPTHH.

132 | 639 ynp22




1/33

Peinenue 3aaa4 Ha 3aKOH COXPaHEHHA DHEPTHH.
Kaprouku

1/34

KonTtponsHas paborta Ne2 no teme
« JInnamunka. 3aKoHbl COXPaHEHMAN.
[lorTopHTs §20-22

Mexanuveckne Koaedanns U Bonbl 3BYK (15 1)

1/35

AHaNH3 KOHTPONEHOI paboTel H Koppeknua Y V]I
Konebarensuoe npuikenue. Crodonubie

koneGaHn,
§23, ynp.23

2/36

BenuuuHel, XApPakTCPHIVHOIIHE kosebarensHoe

NIBIHKEHHE,
§24, ynp.24

3137

[lepBHUHEIH HHCTPYKTa® [0 OXpaHe Tpyia Ha
pabouem mecte. Jlaboparopnas paGota

Ne 3 «Mecnenonanue

3ABHCHMOCTH [ePHOa W 4acToTE CBODOIHBIX
konebannii

HHTAHOIO MasTHHKA OT €ro JJIHHED
Hostopurs §23-24

4/38

[Mapmonuyeckie konebanus.
§25

5/39

Jaryxaommne konedanna. Bemyxnenneie
Konebanud.
§26, ynp.25

6/40

Pesonanc.
§27, ynp.26

7141

Pacnpocrpanenue koneGanuii B cpene. Bonnsr
§28 )

8/42

Jlmuna soaHel. CKOpOCTE pacnpocTPAHEHHS BOJIH.
§29, ynp.27

9/ 43

Herounnkn 3ByKa. 3syKoBbic KonebaHHs.
§30, ynp.28

1(/44

Bricora, TeMOp 1 TPOMKOCTE 3BYKd.
§31, ynp.29

11/45

Pacnpocrpanenne 3ByKa. 3BYKOBBIE BOJIHEL
§32, yup.30

12/46

Orpaxenne 3ByKa. 3BYKOBOH pe3oHaHC.
§33, ponpockl

13/47

Hurepdepennus 3ByKa.
Koncnexr

14/48

Pemenne 3ama4 no teMe «MexanH4eckue
KoneDanus H BOJHBIY
Kaprouku

15/49

Konrponsaas paGora Ne3 no teme «MexaHnueckue
KonedaHua U BOJTHEL)
[oeToputs §23-33

DACKTPOMATHHTHOR T0J1e

24 u)

1/50

AHanu3 KoHTpoLHOH paboTel H Koppekuus Y ¥ ]1
MaruuTtHoe none.
§34, ynp.31

2/51

Hanpasnenue Toka H HanpasjieHHe TTHHHI ero




MArHHTHOTO IMOJTA.
§35, ynp.32

3.1:152

OfnapyKeHue MarHHTHOTO TI0JI5 [10 ero ACHCTRHIO
Ha HeKTpHUecKiii ToK. [1pasuio eso pyku.
§36, vup.33

4/53

Pemenue 3a1a4 Ha NpHMeHEHNE PaBul 1eBoil 1
Npasoil pyKH.
Kaprouku

5/54

MarauTHas HHIYKITHA,
§37, ynp.34

6/55

MaruuTHBIH TOTOK,
§38, ynp.35

7156

SIpieHmne NIEKTPOMATHUTHOH HHIYKIIHH
§39, ynp.36

8/57

[TepeHuHBIl HHCTPYKTAXK 110 OXpaHe Tpy/ja Ha
pabouem mecte. Jlaboparophas pabota

Ne 4 «Mzyuenue ABICHHS HIEKTPOMarHHTHOH
HHIYKITHH Y

[TosTopuTh §39, Tect

9/58

Hanpagienne nuaykinoanoro Toka. [Ipasuno
Jlenua.
§40, ynp.37

10/59

ApneHHe cAaMOMHIYVKIIHH
§41, yop.38

11/60

[Moayuenne | nepejada NepeMeHHoro
ynekTpHyeckoro toka. Tpanchopmarop.
§42, ynp.39

12/61

Pewenne sanay no teme « Tpancopmatopy
Kaprouku

13/62

IAEKTPOMATHHTHOE MoNe. DIEKTPOMarHHTHbIE
BOJIHBL
§44-44, yip.40-41

14/63

Konebarenbupiii koTYD. [lonydenue
3IEKTPOMArHHTHEIX KoneGanuii.
§45, ynp.42

15/64

IIpHHIMIIB! PAIMOCEA3H H TEJICBHICHN.
§46, ynp.43

16/65

DNeKTpOMarHUTHAS IPHPOIA CBETA.
HuTepdepening ceera.
§47, KOHCTIEKT

17/66

[penomieHne ceera. PH3HYECKHI CMBICT
NOKA3ATENS NPENOMICHHA.
§48, yup.44

18/67

[IpenomieHue cBeTa.
Koncnexr

19/68

Jlucnepens ceera. 1lsera Ten. Cnexrporpad.
§49, ynp.45

20/69

Tunet cniexrpor. CriekTpanbHbIfA aHATH3.
§50, ynp.45

21/70

ITormomeHue W HCITYCKaHHE CBETA ATOMAMH.
[TpoucxoxkaeHne MHHEHYATBIX CHEKTPOB.
§51




22/71

llepeuunblii HHCTPYKTAMX 110 OXpaHe Tpy/la Ha
pabouem mecre. Jlaboparopuas pabora

Ne 5 ¢Habmogenue cniouHoro 1 JIHHeH4aToro
CIIEKTPORY

[TorTopute §50-51, Tect

23/72

Obobmenne H cHcTeMaTH3ALMA 3HAHUH 10 TEME
«DNEKTPOMArHHTHOE NOJIE»
llosToputs §34-51

24/73

Konrponsnas pabora Ned no teme
«INEKTPOMAIrHHTHOE 110JIEN
Tosropurs §34-51

Crpoenne aroma u aromuoro sapa (18 1)

1/74

AHATHI KOHTpOILHOI paboThl 1 koppekius YY1
PapuoaxktusHocTe, Mojenu aroMon,
§52

I

2/75

PajmoakTHBHBIC NPEBPALLICHU ATOMHBIX SUIED.
§53, ynp.46

376

Pemenne 3anayu no teme «PagHoakTHBHEIE
[IPEBPAICHHS ATOMHBIX AAEP».
Kaproukn

4/77

OKCIEPHMEHTAIBHBIE METOAB! HCCICAOBAHHA
YACTHIL.
§34

5178

OTKpLITHE NPOTOHA W HEHTPOHA.
§55, ynp.47

6/79

Cocras atomuoro sapa. fAnepusie cuisl.
§56, ynp.48

7/80

Oueprus ceasu. Jledext mace.
§57

8/81

Pewenne 3anaq o teme « Jaeprus cesian. Jedekr
MAccw.
Kaprouku

9/82

Jenenue aaep ypana. llennas peaxims.
§38

10/83

SAnepusiii peaxktop. [IpeoGpazosanne BHyTpeHHeH
IHEPIHH ATOMHLIX SHJIEP B IEKTPHYSCKYIO
IHEPIHIO.

§59

11/84

AtoMmHas sHepreTrka. buolornieckoe Jeicreue
paguaiHi.
§60

12/85

. 3akoH pajHOaKTHRHOTO pacnaja. Pemmenue 3aaa4
1o TeMe «3aK0H PaHoaKTHBHOID pacnajiay.
Kaprouxn

461

13/86

Tepmosnepuas peakuus.
§62

14/87

IMepBuyHBIH HHCTPYKTAXK 110 OXpaHe Tpy/a Ha
pabouem mecte. Jlaboparophas pabora

Ne 6 «M3mepenne ecTecTBEHHOrO paIHAILMOHHOIO
(poHa IOIUMETPOM

IosToputs §52-62, Tect




15/88

[lepeHuHEIi HHCTPYKTa®X N0 oXpaHe TpyJa Ha
patouem mecre. Jlaboparopnas padora

Ne 7 «Msydenne nenenns sapa ypaHa rno
(poTorpadHaM roTORLIX TPEKORY

Iosropute §352-62, Tect

16/89

[lepBuyHBIH HHCTPYKTAX 110 OXpaHe TPYAa Ha
pabouem mecte. Jlaboparopuan pabora

Ne 8 «Onenka nepuona nojaypacnaia HaxoaalHxcs
B BOJJIYXE NPOAYKTOB PACIIAILA I'a3d pajloHa
[losropurs §52-62. Tect

17/90

[TepruuHbIil HHCTPYKTAXK 10 OXpaHe TPy/Ja Ha
pabouem mecte. Jlaboparopuas pabora

No 9 «M3yuenne TPEKOB 3apAMKEHHBIX YACTHIL IO
roToBsiM hoTorpadamy»

[MorTopHTE §52-62, TECT

18/91

Konrponsnas pabora Ne5 no reme «Crpoenne
aTOMa H aTOMHOTO sjpay
[loTopHTE §34-51

Crpoenne i ysoaouns Beenennoii (4 1)

1/92

Ananus KoHTponsioi paborsl B Koppekuug YY1,
Cocras, cTpoeHue 1 npoucxoxiende ConHeuHol
CHCTEMBI.

§63

2'93

boneinue nnadeTsl 1 Maeie Teaa CoaHesHod
CHCTEMEBI.

§64.65

3194

Crpoenue, Hanydenns u asomonns Connua 1

3BE3L.
§06

3/95

Crpoenne w asomonns Beenennof.
Tecr no reme: : «Crpoenue | IBOMIOLIUA
Beenennoi»

§66

IMosTopenne (24)

1/96

Obobienne ¥ CHCTEMATHIAIMA 3HAHWE 38 Kype
u3nkn 9 Knacca.

2197

Kontpoasnas pabora Ne7 3a xype dmzukn 9
Kmacca.

Pezeps (24)

]




KPUTEPMM M HOPMbLI OIEHKH 3HAHMI, YMEHHH H HABBIKOB
OBYYAIOIIUXCH.

Kpurepun 1 HOPMBI YETHOT0 0TBETa M0 PHINKeE.
Ouenka «5» CTABHTCH, €CIH VHEHHK!

1. llokaseiBaer rayDokoe H HONHOE 3HAHHE M IOHHMaHHe BCero o0beMa
MPOrpaMMHOTO MATEpPHATA; MOJHOE NOHHMAHHE CYUHOCTH pPACCMATPHBAEMEIX TIOHATHH,
SIBIIEHWI W 3aKOHOMEPHOCTEH, TEOpHi, B3aHMOCBA3CH.

2. ¥seer COCTABMTH IOJHBIH M IPaBHIBHBEIH OTBET HA OCHOBE M3YYCHHOTO
MATEpHATa: BBIACIATH TIABHEIE NOJOKEHHA, CAMOCTOATENBHO INOATBEpPAIaTL  OTBET
KOHKpPETHBIMH MpHMepaMH, (axkTamH; caMOCTOATENIEHO H APIYMEHTHPOBAHO JeNaTh AHATH3.
oGo0mars, BRIBOAEL. YCTaHABAMBAST MEKNpPEAMETHBRIC (HAa OCHOBE paHee NPHOOPETEHHBIX
SHAHMIA) W CBA3H, TBOPYECKHM NPHMEHSET NMOJY4eHHLIE 3HAHHA B HE3HAKOMOH CHMTYAllH.
[locnenopartenbHO, 4eTKO, CBA3HO, oOOocHOBaHHO M OesommbovyHO W3naraer y4eOHbIH
MaTePHAN; JIAET OTBET B JIOTHYECKOH MOCNEN0BATE/NILHOCTH € HCNOIbB30OBAHHEM NPHHATOH
TEPMHHOJIOIHH;  JenaeT coOCTBeHHBIE BRIBOJBL  (POPMHPYET TOHHOE ONpelielleHHe M
MCTOJIKOBAHHE OCHOBHBIX NMOHATHH, 3aKOHOB, TCOPHH: NPH OTBETE HE IOBTOPSET JOCIOBHO
TeKeT yd4eOHMKA; M3/araetT Marepuall JIHTEPATYPHEIM A3BIKOM; NPABMILHO M OOCTOATENBLHO
OTBEYAET HA JIONOJHHTENBHBEIE BOMpochkl yuuTens. CaMocTOATEIBHO M PAlHOHAIBHO
MCTIONL3VET HArjBiaHble [0co0HA, CHPABOUHBIE MATEpHAibl, YYeOHHK, AONOJHHTEILHYIO
JAHTEPATYPY, NEPBOHCTOUHHKH, MPHMEHHET CHCTEMY YCIOBHBIX 0003HAYeHHH MPH  BEICHHH
3aMHCE, CONPOBMKAAIONINX OTBET; HCMOIB3YET A J0KA3aTCILCTRA BRIBO/BI H3 HADMOACHNH
H OMBITOB.

3. CaMocTOATEILHO, YBEpeHHO H Oe30MHb0YH0 NPHMEHAST NOJY4YeHHBIC 3JHAHHA B
peieHuy NpobieM Ha TBOPHUECKOM YPOBHeE; Aomyckaer ne 6olee 0fHONO Hel04eTa, KOTOpbI
ferko HcOpapnser 1o TpeGOBAHHIO YUHTENs; MMeeT HeoOXOAMMBIE HABRIKH padoThl ¢
npubopaMu, YEpTeRAMH, CXeMaMH H rpaduKamH, CONYTCTBYIOUIHMH OTBETY; 3dlHCH,
CONPOBOAAIOLINE OTBET, COOTBETCTBYIOT TPEOOBAHHAM.

Ouenka «4» CTABHTCH, €CIH YUEHHK:

1. MMoka3eiBaeT 3HAHKA BCETO W3YMEHHOIO IporpaMMHOro Marepuana. Jaet noaHbri
H NPABHILHBIH OTBET Ha OCHOBE M3YHCHHBIX TEOPHH) JONYCKaeT HEIHAUMTENBHBIE OLHOKH H
HeJI0YETH! IIPH BOCTIPOH3BEICHHH H3YYEHHOTO MaTeprana, onpe/ieieHHd NOHATHH, HETOYHOCTH
MPH MCMOMB3OBAHMH HAYUHLIX TEPMHHOB MM B BRBOAAX H 000DMmEeHHAX M3 HAOmMOACHHA H
ONLITOB; MATEPHA] W3/1araetT B ONpeJeNeHHOH NOrHYeCKOH MOCIE0BATEILHOCTH, LIPH ITOM
aonyckaer ogHy HerpyOyio omubky unu He Oonee JABYX HEJOYCTOB H MOMKET HX HCIPABHTL
CAMOCTOSTENBHO NP TpeboBaHnH WK NPH HeGOIBIIOH NOMOLIH NPENoJABATENsN; B OCHOBHOM
yeBOMI yueOHBIH MaTepHal; MOATBEPHJIAET OTBET KOHKPETHBIMH IPHMEPaMH; NPaBHJIBHO
OTBEYAST HA JONOIHHTEIBHELIE BOIPOCH YUHTE.

2. ¥MeeT caMOCTOATENILHO BEUISNSATE MIABHBIE ITOJOKEHHA B H3YUEHHOM MaTepHale;
Ha ocHosaHuu (axroB ¥ npumepos o0000mMATh, A€TaTh BHIBOJbL, YCTAHABIHMBATE  CHHZM.
[IpuMensieT NonydeHHbBIe 3HAHHA HA TPAKTHKE B BHIOM3MEHEHHOH cHTyaumu, cobmojaet
OCHOBHBIE NIPABMIIA KYJIBTYPBI YCTHOMH H ITHCEMEHHOH Petdn, HCTIOIB3YET HAYIHBIE TEPMUHEL

3. He obGaajaer A0CTaToOuHBIM HABBLIKOM paboThl €O CHPAaBOUHOI AHTEPATYpPOi.
yueOHHKOM, TEepPBOHCTOMHHKAMH (MPAaBHABHO OPHEHTHPYETCHA, HO padoTaeT MELIEHHO).
Jlonyckaer HerpyOhie HapyIeHHs NPaBHI oOPMIEHHS MHCEMEHHBIX padoT.

Ouenka «3» CTABHTCS, €CIH YUeHHK!

1. YeBomn oOcHOBHOE coaepsianue ydeOHoro Marepuana, HmeeT npodeisl B
VCBOCHHH MarepHand, He [PeNATCTBYIONME [TbHEHIIEMY YCBOCHHIO HPOrpaMMHOIO
MaTepHasa; MaTepHan H3NaraeT HecHCTeMaTHIMPOBAHHO, ()parMEHTapHO, He Beerja
nocle10BaTeNBHO,



2. Iokaselgaer, 4TO HEJOCTATOYHO COPMHPOBAHBI OT/ECNBHEIE THAHHA W YMEHHHA:
BEIBOJIBI H 00001EH S apryMeHTHpYeT ¢/1abo, 0NYycKaeT B HHX OHOKH.

3. Jonyctun ommOKM H HETOYHOCTH B HCHONB30OBAHWH HAYYHOH TCPMHHOIOTHM,
Orpeie/IeHHs MOHATHI [a/l HEJIOCTATOUHO YETKHE; He HCIOB30BAT B KAYECTBE 10KA3ATCILCTRA
BLIBOABI M 000OIIeHHs M3 HaOmomeHui, (aKToB, ONBITOB HIM JIOMYCTHN OWMOKH OpH HX
H3/I0KEHHH.

4., McnpITRIBAET 3aTpyAHEHHS B IPHMEHCHHH 3HAHMHA, HeOOXOMHUMEIX JUTS pelleHus
3aau pasiMYHLIX THIOB, NpH OOBACHEHMM KOHKPETHBIX SB/ACHHI HAa OCHOBE TEOPHH M
3AKOHOB, HIH B [TOJTBEIKICHHH KOHKPETHBIX IPHMEPOB NPAKTHYECKOI0 NPUMEHEHHA TEOPHil.

5. OrpedaeT  HENOJHO HA BONPOCH yuuTens (ymyckas W OCHOBHOE), HJIM
BOCIIPOH3BOANT COjIepikaHHe TekcTa yueOHMKA, HO HEAOCTATOMHO ITOHHMAET OTACNBHLIC
HOI0KEHHS, MMEIOIHe BAKHOE 3HAYCHHE B 3TOM TEKCTE.

6. OBGHapyKHBaeT HEJOCTATOUHOE MOHUMAHHE OTACABHBIX [OJOMEHHH npH
BOCIPOHIBEACHHH TeKcTa yueDHHKA (3anuceii, NePBOHCTOYHHKOR) HIH OTBEYAET HENONHO HA
BOIIPOCH! Y4HTEI, OMYCKas OJIHY - jibe rpyObie omudKH,

Onenka «2» cTABHTCH, €CIH YIEHHK!

1. He ycroua M He pacKpblUl OCHOBHOE COJIepKaHHe MaTCPHATA; HE JCTAeT BRIBOIOB
H obobIennii.

2. He 3maer ¥ He NMOHHMAET 3IHAYMTENBHYI) HWIH OCHOBHYIO 4acTh NPOrPaMMHOIO
MaTepuala B pejenax MOCTABIEHHBIX BOTIPOCOB WM HMmeeT cnabo chopMHpOBAHHBIC W
HENMOAHBIE 3HAHWA U HE YMEET NPHMEHSTh UX K PEIICHHI0 KOHKPETHBIX BONPOCOB H 3a/1a4 110
obpasny.

3. Ilpu ortsere (Ha oaun Bonpoc) Aonyckaet Gonee aByx rpy0bix ommboK, KOTOphIE
HE MOMKeT MCIIPABHTE JAMKe MPH MOMOLIH YYHTES,

4. He MOSKeT OTBETHTE HH HA OJIHH HX NOCTABISHHBIX BOIIPOCOB,

5. INomMocTRIO HE YCBOMII MaTEpHATL

Ouenka BeinojHenus JabopaTopubix pador no puinke:
Ouenka «5» CTABHTCSH, €C/IH YHEHHK:

1. TpasuisHo ONpeeans ek ONbITa H BEIIONHWA paboty B noifiom obbeme ¢
cofmonennem HeoOX0AMMOil TOCIeI0BATENBHOCTH NPOBEICHHAS ONBITOR H H3MEPEHHi.

2. CamocTosTe/lbHO W PAlHOHANBHO BLIOpan ¥ NOArOTOBMI /sl ONBITA
Heobxo/HMOe 0GOPYI0BAHNE, BCE ONBITHEL TIPOBE B YCIOBHAX W PEKHMAX, 0DeCHeqHBAIOIINN
NOJVYCHHE PE3YIBTATOB H BRIBOJOB ¢ HAKOOIBIIEH TOUHOCTBIO.

3. Hayuno rpaMoTHO, JOrHYHO onucan HabujieHHs H cOPMHPOBA BBIBOJIBL U3
onsrra. B npeicTaBNIeHHOM OTHETe NPABHILHO W aKKYPATHO BBIIOIHMI BCE 3AIHCH, TabaHIlbL,
PHCYHKH, HEPTEeHH, rpaHKH, BEIMHCIEHHA H CJIENIANT BRIBOEL

4, TlpasuibHO BEITONHIT aHATN3 norpentHoctei (9-11 knaccs).

5. Tposigisier  OPraHM3alMOHHO-TPYJAOBEIE  YMEHHA  (NOJUICPHBACT  YHCTOTY
paliouero MecTa M NOPSJIOK Ha CTOJIe, DKOHOMHO HCTIONB3YeT PACXOAHLIC MaTepPHAILI).

6. JKCIEPUMEHT OCYIIECTBISICT 10 MIAHY ¢ YYETOM TEXHHKH Oe3011acHOCTH M
pasuI1 paboTel ¢ MATEPHATAMH H 000pYI0BAHHEM.

Onenka «d» CTABHTCH, €CJH YICHHK BLINOIHI TPeboBanus K OLEHKe «3», HO:

1. OnLIT NpoBOANA B YCIOBHAX, He ODECHEYMBAIOUIMX JOCTATOYHOH TOYHOCTH
H3MEPEHHii.

2. Bouto fonyuieHo aga — TpH Hegodeta wik Gonee ool rpyboii ommbkn 1 ojHOTO
HEA0UCTA.

3. DKCHEPHMEHT NPOBEISH HE MOMHOCTLI) WIH B OMHCAHMH HADJIOJEHHI H3 ONbITa
VUEHHK JAOMYCTHII HETOUHOCTH, BBIBOJIBI C/I€]1a)l HENOJIHBIE.



Ouenka «3» cTABHTCH, €CJIH YHECHHK:

I. Ipasuisio onpeaeani Helb ONbITa; paboTy BHITOMHAST HPABHILHO HE MEHee
ueM HAMONOBHHY, OJHAKO OOBEM BBIMOIHEHHOH 4acTH TAaKOB, YTO [03BOJIACT MOJYHHTH
PABHIILHBIE PE3YLTATEL H BBIBO/bI M0 OCHOBHBIM, NPHHIHITHAILHO BAMKHBIM 33/189aM paboTbl.

2. lMonGop obopynopannd, 00LEKTOB, MATEPHAIOR, & TAKKe pabOTHI MO Haualy
OIBITA TIPOBEN C MOMOIILIO YUHTE/IA; HIIH B XOJE POBE/ICHHS OMBITA H HIMEPEHHIH OnbiTa ObuiH
JONYINeHs! OIMOKK B onucanny HabnoeHuii, (popMyIHpoBaHiN BEIBOIOB.

3. OneiT OPOBOIMICH B HEPAMOHANBHBIX YCIAOBHAX, YTO NMPHBEIO K MOIYYCHHIO
peaynsTaTos ¢ GoJblIeH MOTPENHOCTRIO; HIM B 0T4YeTe ObUTH JOMYIUICHE! B OOLIEH CI0KHOCTH
He Gosee ABYX OIMOOK (B 3aNMCAX €IMHAIL, H3IMEPEHHAX, B BEIMHCICHUX, rpadukax, Tadiniax,
CXeMax, aHamI3e MorpemHocTelf | T.71.) He NPHHIMITHANBHOTO U1 JaHHOH paboTsl Xapakrepa.
HO [OBAHABIINX HA PE3VIILTAT BLINOJIHEHMH; HE BRIMOIHEH COBCEM HIIM BLINOIHEH HEBEPHO
ananus norpeimtocteii (9-11 knacesr);

4. Jlonyckaer rpyOyio ommOky B Xoje OKcepumenta (B OOBACHEHHH, B
oopmiaennn  paGothl, B cobIONeHMH NpaBHi TexHHKH OesonacHocTd mnpu  pabote ¢
MaTepraiaMy M 0BOpYI0BAHHEM ), KOTOPAS HCHPABIAETCH 10 TPeOOBAHMIO YHHTENA.

Ouenka «2» CTABHTCSH, €C/IH YUCHHK:

1. He onpemenni caMOCTOATENBHO 11€/1b ONBITA: BBHINOAHK paboTy HE MONHOCTLIO,
He MOArOTOBMI Hy#HOoe obopyaosanue H 00beM BHINOIHEHHOH dacTH paboThl HE MO3BOJIAET
CIENATE TIPABKIILHEIX BLIBOJIOB.

2. OnbiTel, H3MEPEHHS, BRIMHCICHHA, HAOIIOAEHHA NIPOH3BOANITHCH HENPABHIILHO.

3. B xoae pabotel 1 B oTyere ODHAPYAKHIHCE B COBOKYIIHOCTH BCE HEIOCTATKH.
OTMEUEHHBIE B TPEOOBAHNAX K OLIEHKE «3»,

4. Nonvekaer ase (1 Gonee) rpyObie OMMOKH B XOJI€ IKCIEPUMEHTA, B 00BACHEHHH,
B odopmicHun pafoTel, B COOMONCHHH NpaBHn Texuukn OesonacHocTH npu pabote ¢
BEHIECTRAMH ¥ 0BOPYI0BAHHEM, KOTOPEIE HE MOYKET HCIIPABHTE Jae 110 TpeOOBAHMIO YUHTEIIA.

Obman wiaacenpuranns omnbox

TIpH OlIEHKE 3HAHMI, YMEHUIL 1 HABBIKOB YHAUIMXCA CIEAYCT YUHTHIBATE Bee OMHOKH (rpyObie u
HerpyObie) H HEHOUCTEI. i

[pyObLIMB CHITAIOTCH Cleaylomue omubrm:

1. He3HaHWe OnpejelieHds OCHOBHBIX [OHATHIL, 3aKOHOB, INPaBHI, OCHOBHBIX
MONOWEHHH Teopun, Hesranue (opMyl, OGIENPHHATHIX CHMBOIOB 0DO03HAYCHHH BEIHYHH,
EIMHHLL HX HIMEPEHHA,

HEeIHAHHE HAHMEHOBaHHH eIHHHL H3MepeHHH (PU3HYECKHX BETHYHHL
HEYMEHHE BBIJACTHTE B OTBETE IIIABHOE;

HeyMeHHe IIPHMEHATh 3HAHUA JUTs pelieHns 3ana4 1 00bACHEeHUA ABICHHIL
HEYMEHHE JIe/1aTh BHIBOBI H 0000ImeH s,

6. HEeyMEHHE YHTATH H CTPOHTE TPAQHKH H IPHHIHIHATBHBIE CXEMBL;

7. HeyMeHHe MOAroTORHTE YCTAHOBKY HiH j1abopatopHoe 000pyi0BaHHE, NPOBECTH
OnpIT, HaGMOAeHHA, HEOOXOAUMBIC PACHMETH WM HCNOAB30BATH MOMYYEHHBIE JIAHHBIC [
BBLIBOJIOB;

il el

8. HeyMEHHE MoAb30BATLCA MEPBOHCTOYHUKAMM, YICOHHKOM H CIIPABOUHHKAMH;
9. napynieHne TEXHHKH De30MaCHOCTH;
10.neGpeknoe oTHOMEHHE K 000pyI0BaHIIO, TPHOOpaM, MaTepHaliaM.

K nerpyinim omndram caeayer 0OTHECTH:



l. HeToWYHOCTH (JOPMYIHPOBOK, ONpEAeNCHHI, TNOHATHH, 3aKOHOB, TeOpHIi,
BRI3BANHAS HETOMHOTOI OXBATA OCHOBHBIX MPH3HAKOB ONPE/I/AeMOro NOHATHA Wik 3aMeHoil 1-
2 M3 9THX [PH3IHAKOB BTOPOCTEIICHHBIMH;

2. omHOKH OpH CHATHH MOKA3AHHI ¢ M3MEPHTENBHLIX NPHOOPOR, HE CBAZAHHBIC C
ONpeAC/CHHEM  [IeHBl JIeNeHHs  [IKadhl  (Hampuwmep, 3aBHCALME 0T  PACHOIOKCHHS
HIMEPHTENBLHBIX IPHOOPOB, ONTHYECKHE U JIP. )

3. OmHOKH, BHIZBAHHEE HECOOIOAEHHEM YCIOBHI MPOBE/ICHHSA ONLITA, HAOMIOAEHHH,
yenosuii padboTel npuGopa, 000pY/IOBAHIA;

4, onOKH B VCIOBHBIX 0003HAYEHHAX HA MPHHIMIHAIBHLIX CXEMaX, HETOYHOCTL
rpaduka (HanpUMep, H3MEHEHHE YI7Ia HAKJIOHA) H Jp.;

5. HepalHOHATBHBI METOJL PELICHMA 3a1a4H WK HETOCTATOYHO [PO/IYMAHHBIH /1aH
YCTHOI'O  OTBeTa (HapymieHWe JIOTMKH, TIOJMEeHa OTAENLHBIX OCHOBHBIX — BONPOCOB
BTOPOCTEIIEHHEIMHA )

6. HepalHOHAILHbIE METO/1B1 PabOTEI CO CIPABOYHOH M APYTOi NTHTEpaTypoH;

T HEeYMEHHE pPelIaTh 3aJauH, BRITOJIHATE 38/ 1aHHA B obimeM suae.

HenoueramMu SIBIHIOTCH:

|. mepanMoHa/bHBIE TNPHEMBI BBIYMCACHHH M NpeoOpa3oBaHHi, BHINOIHEHN
OMBITOR, HADIHOIEHHIH, 3a1aHHi;

2. omMOKH B BEIMACTICHHS; |

3. meOpencHoe BHITONHEHHE 3anucel, HepTekei, cxem, rpadHKos;
opdorpaduueckue 1 NYHKTYalHOHHBIE OIHOKH

Onenka NHCLMEHHBIX KOHTPOIBHBIX padoT
Quenka « 5»— cTapuTes 3a paboTy, BLITOTHEHHYIO NOTHOCTBIO 0e3 OMOOK H HEI0UETOB.

OQuenka «4» craputes 3a paboTy, BBIMOIHEHHYIO HOJIHOCTRIO, HO NPH HAIHYHH HE Gosnee oIHOH
OIMHOKH H OJIHOrO HejlodeTa, He Donee Tpex HeoYeTos.

Ouenka «3» crasurcs 3a paboTy, BHINOJHEHHYIO Ha 2/3 Beel paboTbl NPABHILHO HIH HpH
nonymenny He Oonee oxHoii rpy6oii ommbiu, He Gonee Tpex HErpyObIX omudOK, oAHOl
HerpyGoil OmHOKH H TPEX HEJOYETOR, MPH HAIHYHH YCTHIPEX-TIATH HEI0UETOB.

Ouenxa « 2» crapures 3a paboTy, B KOTOPOH 4HCIO OmMHOOK M HEJOUETOR NPEBLICHI0 HOPMY
JUIS OLIEHKH 3 HJIH TIPABMIBHO BBIIOAHEHO MeHee 2/3 paboThi.
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