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IHosicHuTEIbHASA 3aAIUCKA
VYueOuwii npeamer «®Duszukay SBISETCS CUCTEMOOOPA3YIOMIUM  JIs

€CTECTBEHHOHAYUYHBIX IMPEIMETOB, MOCKOJIbKY (hHU3UUYECKHE 3aKOHBI MUPO3JAaHUS
SBJISIIOTCSI  OCHOBOM COJIepKaHUSI KYpCOB XHMHUH, Ouojoruu, reorpadpuu u
acTpoHoMuH. PU3MKa BOOPY)KAET OOYUYAIONIUXCS HAYYHBIM METOJOM ITO3HAHUS,
MO3BOJISOIIUM MOJTy4aTh 00OBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MUPE.

[Ipeqmer MakcuMallbHO HampaBjieH Ha (OpMUpOBaHHME HHTEpeca K
OPUPOAHOMY M COLMAJIBHOMY MHpPY, COBEPUICHCTBOBAHUE ITO3HABATEILHOM
NEATeTbHOCTH OOYyYalolUXCsd C HapyHICHUSIMA pPEYd 3a CYET OBJaJCHUS
MBICTUTEJIbHBIMU OTIEPAIMSIMUA CPaBHEHHS, 00OOIIEHHUS, Pa3BUTHE CIIOCOOHOCTH
apryMEHTHpPOBAaTh CBOE€ MHEHHE, (HOPMHUPOBAHHWE BO3MOXKHOCTEH COBMECTHOM
JIEATSIIHHOCTH.

N3ydenne Qu3nKu CIOCOOCTBYET PpAa3BUTHIO y  OOyYaloImMXCA C
HapyIICHUSIMUA pPE€Yd TPOCTPAHCTBEHHOTO BOOOpaXeHHS, (PYHKIIMOHAJIBLHOU
rPpaMOTHOCTH, YMEHHS  BOCIPUHUMATh W  KPUTHUYECKH  aHAJIU3UPOBATH
uH(OpMAIIMIO, TIPEICTABICHHYI0 B Pa3IHYHBIX (opMmax. 3HAUMMOCTh IpeaMeTa
JUISL Pa3BUTHS KU3HCHHOM KOMITETCHITUH OOYJArOIIUXCS 3aKII0YACTCS B YCBOCHHU
OCHOBBI (PU3HYECKUX 3HAHUN, HEOOXOIUMBIX JJIS TIOBCEAHEBHOM XKU3HH. M3ydueHue
¢u3nKu  crmocoOCTBYeT pa3BUTHUIO Y OOYYArOIIMXCS C HAPYIICHUSIMH pPEUH
MIPOCTPAHCTBEHHOTO BOOOpakeHUs, (YHKIHOHAIBHOW TIPaMOTHOCTH, YMCHHUS
BOCIIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh MHGOPMAIIHIO, MPEJCTABICHHYIO B
pasnmuuHbiXx  (Qopmax. 3HAYMMOCTh TpEAMETa JUIA PA3BUTHS  JKHU3HCHHOU
KOMIIETCHIIMM OOYyYaloIIMXCsl 3aKJII04aeTCd B YCBOCHHU OCHOBBI (PU3HMYECKUX
3HAHUM, HEOOXOAMMBIX JJIi TOBCEIHEBHOM KW3HW;, HABBIKOB 3JI0POBOTO U
0e30macHOro IS 4YeJIOBeKa M OKpYXKamoIeH ero cpeasl oOpasza KU3HH,
GbOpMUPOBAHUU IKOJTOTUUECKOU KYIbTYPHI.

[IporpamMmma otpaxkaeT copaepkaHue oOydeHus npeamery «Dusmka» ¢
Y4ETOM OCOOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEW OOYYAIOIMIMXCS C HAPYIICHUSIMHU
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peun. OBnajgeHue AaHHBIM YYE€OHBIM MPEIMETOM MPEJCTABISET OINPEACIICHHYIO
TPYAHOCTh JUIsi OOy4YaloIIMXCA C HApyLIEHUSIMH pPeud. OITO CBSI3aHO C
OCOOCHHOCTSMHU MBICITUTEIBHON AESATEILHOCTH, MEPUOAUUYECKUMH KOJICOAHUSIMHU
BHHUMaHHUSI, MaJbiM 00bEMOM MaMSITH, HEJOCTATOYHOCTHIO OOILETO 3amaca 3HaHWM,
MOHIWKEHHBIM TO3HABATEIBHBIM HHTEPECOM M HHU3KUM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeogosieHust TPYIHOCTEN B U3yuyeHHH yueOHoro nmpeamera « Dusukar»
HeoOXoauMa ajanTtanmuss oObeMa M XapakTepa Y4yeOHOro marepuaia K
MO3HABATEILHBIM BO3MOKHOCTSIM JaHHOM KaTeropuu OOydYarouuxcs, Y4eT WX
OCOOCHHOCTEHW pa3BUTHUS: HCIOJIb30BAaHUE aJTOPUTMOB, BHYTPHUIIPEIMETHBIX H
MEXIIPEAMETHBIX CBA3EH, TIOCTENEHHOE YCI0KHEHUE N3YyYaeMOro MaTepHaa.

JlaHHasi mporpaMma KOHKPETH3UPYET COJIepKaHUE MPEAMETHBIX TEM B
COOTBETCTBHM C TpeOOBaHUSIMU OOpa30BaTEIBLHOTO CTAHJAPTA, PEKOMEHIYEMYIO
MOCJIEIOBATENIbHOCTh M3YUYEHUSI pa3liejioB (U3MKU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€d, JIOTHKA Y4e€OHOTO IIpollecca, BO3PACTHBIX H
TICUXOJOTHYECKUX OCOOCHHOCTEN 00y4aloIMXCsl C HAPYUICHUSIMUA PEeYU Ha YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHUsi, OMNpeNesieT MUHUMAJIbHBIM HAOOp OIBITOB,
JEMOHCTpaIlMii, MPOBOAMMBIX YYHTEIIEM B Kiacce, JabopaTOpHBIX padorT,
BBITIOJTHSAEMBIX 00y4YalOIIUMUCS.

Metoauueckoil OCHOBOM M3yuyeHHs1 Kypca «Du3zuka» Ha ypoBHE OCHOBHOT'O
oOmero  oOpa3oBaHUS  SABISETCS ~ CHUCTEMHO-NIEATENBHOCTHBIA  TOJXO],
00ecreunBalomnid TOCTIKCHUE JTUYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX
oOpa3oBaTeIbHBIX  PE3yJbTATOB  TOCPEICTBOM  OpraHW3allid  aKTHUBHOM
MO3HABATEILHON JEATEIPHOCTH IIKOJBHUKOB, YTO OYEHb BAXXHO MPU OOYUCHHUH
neteit ¢ 3I1P, 1151 KOTOPBIX XapaKTEPHO CHUKEHUE MMO3HABATEIbHOW aKTUBHOCTH.

N3yuyenune pusukn Ha ypoBHE OCHOBHOTO 00IIET0 00pa3oBaHUs HATIPABICHO
Ha JOCTHKEHUE CIEIYIONIAX HeJe:

- OCBOCHHE 3HAHUN O MEXAHMYECKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX U

KBAHTOBBIX SABJICHHAX, BCIMYHMHAX, XAPAKTCPU3YIOINHUX JOTH ABJICHHA; 3aKOHAX,



KOTOPbIM OHU TOJYUHSIOTCS; METOAaX HAy4yHOro TIO3HAHUS MPUPOIBI H
(opMHUpOBaHUE HA 3TON OCHOBE MPEACTABICHUI O PU3NYECKON KapTUHE MUDPA;

- OBJIaJICHUE YMEHUSIMH MPOBOJUTH HAOIIOIEHNUS TPUPOAHBIX SABJICHUM,
ONMHCHIBaTh W 0000IIaTh pe3yabTaThl HAOMIOJEHUN, HUCIOJb30BaTh MPOCTHIE
U3MEpUTEIbHbIE TPUOOPHI JJII U3y4YEHUs (U3MUECKHX SBICHHM; MPEICTaBIAThH
pe3yabTaThl HAOIIOJEHUM WIM H3MEPEHHH C TMOMOIIbI0 Tabiuil, rpadukoB U
BBISIBJISITH HA 3TOM OCHOBE SMIIMPUYECKUE 3aBUCUMOCTH; MPUMEHATH MOTyYEHHbBIE
3HaHMS JJI1 OOBSICHEHMS] Pa3sHOOOPA3HBIX NPUPOAHBIX SIBICHUN M MPOLECCOB,
OPUHIIMIIOB JICUCTBUS BAXKHEMIIMX TEXHUYECKUX YCTPOMCTB, JUIsl pEIICHHS
dbu3nUecKux 3aaay;

- pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEJUIEKTYalbHBIX U
TBOPUYECKHX CITOCOOHOCTEH, CaMOCTOSITEIbHOCTH B IPUOOPETEHUH HOBBIX 3HAHUM,
npu pemeHuu (QU3MYEeCKUX 3aJad U BBIIOJHEHUU OSKCIEPUMEHTAJIbHBIX
UCCJIEIOBAHUMN C UCTIOJIb30BaHNEM MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 3aKOHOB
IPUPOJIbI, B HEOOXOAMMOCTH Pa3yMHOTO HCIONb30BaHUS JOCTHIKEHUW HAyKU U
TEXHOJOTUN NJIsl NaIbHEHIIEro pa3BUTHS UYEJIOBEUYECKOro OOINECTBA, YBAXKEHUS K
TBOpIIAM HAyKd M TEXHHUKW; OTHOIICHHS K (U3UKE KaK K DIIEMEHTY
00111eueI0BeYECKON KYJIbTYPHI,

— UCIIOJIb30BaHUE TMOJIYYEHHBIX 3HAHUNW M yMEHHH Uil pEIICHHS
NPAaKTHYECKUX 3a/lad IMMOBCEIHEBHOM XU3HHU, oOecreueHus] 0€30MacHOCTH CBOEH
’KU3HU, PALIMOHAJIBHOTO IPUPOAOIIONIb30BAHNS U OXPaHbl OKPYKAIOLIEH CPEIbI.

JlocTi)KeHre TOCTAaBICHHON e 00eCleYnBaeTCs PelieHueM CJIedyuX
3ajav:

- 3HaKOMCTBO OOY4YalOIIMXCS C HApyIIEHUSMU pPEYd C METOJaMHU
UCCJIEI0BAHNS OOBEKTOB U SIBJICHUN IPUPOBL;

- npuobpeTeHue 3HAHMUU 0 MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPOMAarHUTHBIX M KBAaHTOBBIX  SIBJCHUAX, (PU3NYECKUX  BEJIMYMHAX,

XapaKkTePU3YIOUIUX ITU SIBJICHUS;



- dbopMupoBaHUE yMEHWH HaOmMIOMaTh MPUPOIHBIC SBICHHUS |
BBITIOJTHATD OTIBITHI, TAOOpATOPHBIE PAOOTHI M AKCIIEPUMEHTATBHBIC UCCIICTOBAHUS
C HCIONB30BAaHUEM H3MEPUTEIBHBIX MPUOOPOB, NIUPOKO TMPUMCHSIEMBIX B
NPAKTUYECKOM KU3HU;

- OBJIAJICHNE TAaKUMU TIOHSATHSIMH, KaK TPHPOJHOE  SIBJICHHE,
OMITUPUYECKH YCTAHOBIICHHBIN (akT, Mpo0iieMa, TUIIOTe3a, TCOPETUICCKUI BBIBOJI,
PE3YJIbTAT SKCTICPUMEHTAILHON TIPOBEPKH;

— NOHMMAaHWE OTJIWYUH HAyYHBIX JIAHHBIX OT  HEMPOBEPEHHOM
uHpOpMAIIHH, IIEHHOCTH  HAyKd  JUIA  YJOBJICTBOPCHUS OBITOBBIX,
IIPOU3BOJICTBEHHBIX M KYJIBTYPHBIX TOTPEOHOCTEH YEIOBEKA.

OcHOBOW 00ydYeHHUs NIKOJIBHUKOB C HApYIICHUSMU PEYM Ha MpeaMeTax
CCTCCTBCHHOHAYYHOTO IIMKJIAa SBJIICTCS Pa3BHTHE Yy YYAlIUXCS OCHOBHBIX
MBICTUTENIPHBIX Ofepaluii (aHajiu3, CHHTE3, CpaBHEHHUE, 000OIIECHNE) HA OCHOBE
pElIeHHs] pa3BUBAIOIIMX YHPaKHEHUH, (opMUpOBaHHE NPUEMOB YMCTBEHHOMU
paboThI: aHAIM3 MCXOJHBIX JAHHBIX, TUIAHHUPOBAHUE MaTepHalia, OCYIIECTBICHHE
MO3TAIHOTO ¥ MTOTOBOI'O CAMOKOHTPOJIS, & TAKXKE OCYIIECTBISETCS JIMKBUIALIUS
npoOeioB B 3HAHUAX, 3aKpeIUICHWE HW3YYEHHOro MmaTepuaina, oTpaboTka
ITOPUTMOB, TIOBTOPEHHE MPOWIEHHOTO. bombioe 3HaueHne MPUIAAETCS YMEHUIO
paccka3aTb O  BBIIOJHEHHOW paboTe C TPaBWIBHBIM  YINOTpeOJIECHUEM
COOTBETCTBYIOIIEH TEPMHUHOJIOTHM M COOJIOJICHUEM JIOTUYECKUX CBsI3ed B
u3naraeMoM Marepuane. [[ns oOywaronmuxcs HapylmIieHHSAMH DPEYd Ha ypOBHE
OCHOBHOTO 00mero oOpa3oBaHUsA TMO-TPEKHEMY OCTAIOTCS  XapaKTEPHBI:
HEJIOCTAaTOYHBIA YPOBEHb PAa3BUTUSA OTACIBHBIX TICUXUYECKHX IMPOIECCOB
(BocmipuATHsA,  BHUMAHUS,  TaMsSITH,  MBIIUICHHUS),  CHIDKCHHE  YPOBHS
WHTEJUICKTYaJIbHOTO Pa3BUTHS, HU3KWW YPOBEHH BBHITIOJIHEHUS y4eOHBIX 3a7aHUM,
HU3Kasi ycrnemHocTh oOyueHus. IlosTomy npu wuzydeHun ¢(U3MKU TpeOyeTcs
WHTEHCUBHOE WHTEIUIEKTYaJbHOE pa3BUTHE CPEACTBAMH MATEMAaTUKH Ha
MaTepuayie, OTBEYAIOMIEM OCOOCHHOCTSAM M BO3MOXXHOCTAM YYaIIUXCSA. YUET
OCOOCHHOCTEM OOyYaloIMXCsi € HApYUICHUSIMU pedyu TpedyeT, dYToObl Mpu

HN3y4YCHHHN HOBOI'O Marcpuaia 00s3aTeIILHO MIPOUCXOANJIO MHOI'OKPATHOC €10
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MOBTOPEHHE; PACIIMPEHHOE PACCMOTPEHUE TEM U BOIIPOCOB, PACKPHIBAIOIINX CBI3b
(GU3MKH ¢ )KU3HBIO; aKTyaln3alns MEPBUYHOTO )KU3HEHHOTO OIBITAa YUAITUXCA.

YcBoeHHE MPOrpaMMHOIO Marepuaia 1o (QU3MKE BbI3BIBACT OOJBIINE
3aTPYJHEHHS Y 0OYJarOIUXCS ¢ HAPYIICHUSIMHU PEYH, TIOITOMY TEOpHUs U3ydaeTcs
0e3 BBIBOJOB CIOXHBIX (opmyi. 3amauu, TpeOyroUMe NPUMEHEHHS CIOKHBIX
MaTEeMaTHYECKUX BBIYUCICHUNH U (QOpMyd, B OCOOCHHOCTH TaKHX TeM, Kak
«MexaHHUYecKoe JBIDKEHUE», «ApXumenoBa cuia», «MexaHWuecKas SHEprus»,
«DNEeKTPUYECKHE SIBICHUN», « DJCKTPOMArHUTHBIC SBICHUS», PEIIAIOTCA B KIAcce
C TIOMOIIBIO YUUTEIS.

Oco0oe BHUMaHHME TpU M3YyYCHUH Kypca (PU3UKU YAENSETCS MOCTaHOBKE M
OpTraHM3alMU JKCIIEPUMEHTa, a TaKKe MPOBEACHUIO (IMMOYTH Ha KaXKIOM YPOKE)
KPaTKOBPEMEHHBIX  JTaOOPAaTOPHBIX  pabOT, KOTOPHIE pa3BHBAIOT yYMEHHUE
TIOJTb30BATHCS IPOCTEHITUMU TIPUOOpaMU, aHATTU3UPOBATH MOJIyYCHHBIC TaHHbIC. B
CBSI3U C OCOOCHHOCTSMH TIOBEJCHHS M JEATENIbHOCTH OOYYalomMxcs ¢
HapyUIeHUSAMHU pedd (pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTD) IMPEIyCMOTpPEH
CTPOXKAMIIINI KOHTPOJIb 3a COONIOJIEHHEM IpaBHJ TEXHHKH O€30MacHOCTH MpU
HpOBEICHNH Ja00paTOPHBIX U MPAKTHUECKUX PadOT.

Bonbiioe BHUMaHuE MpU U3yYeHUH (UBUKH MOAPOCTKAMHU C HAPYIICHUSMU
peun oOpamraercss Ha OBJIAJCHHE MMHU MPAKTUYECKUMHU YMEHHSIMH U HABBIKAMHU.
[IpenycmarpuBaeTcss yMeHbIIEHHE 00beMa TEOPETUYECKUX CBEICHHI, BKIIIOUCHHE
OTICNBbHBIX TEM WJIM MLEeNbIX pa3leloB B MaTepuaibl A  0030pHOTO,
O3HAKOMMTEIBHOIO WM (PaKyIbTaTUBHOIO U3YUYCHHUS.

JlocTaTOYHOE KOJMYECTBO BPEMEHHM OTBOJMUTCS Ha PACCMOTPEHUE TeM U
BOMNPOCOB, PACKPBIBAIOIIUX CBA3b (PU3MKK C JKU3HBIO, C TEMHU SBICHUSIMH,
HAOJIOICHUSIMHU, KOTOPbIE XOPOIIO U3BECTHBI YUEHUKAM U3 WX KU3HEHHOTO OIBITA.

MakcuManbHO  UCHOJB3YIOTCS ~ MEXKIPEIMETHbIE CBA3M C  TaKUMH
OUCUMIUIMHAMM, Kak reorpadus, Xumus, OHONOrHs, T.K. oOOydarouigecs c
HapYIICHUSAMU pe4Yd OCOOCHHO HYXKAAIOTCS B MPETMOJHECEHUH OAHOTO U TOTO Ke
yueOHOro MaTepuaja B pa3IMYHBIX acleKkTaX, B €ro BapbHPOBAaHUH, B

HCOOAHOKPATHOM IOBTOPCHHUH " 3aKPCIINICHUU IMOJTYYCHHBIX 3HAHUM u
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npakTuyeckux ymeHui. [lo3Boisiss paccMarpuBaTh OAUH U TOT XKe Y4eOHBIH
MaTepuall ¢ pa3HbIX TOYEK 3PEHUS, MEXIPEIMETHBIE CBA3U CIOCOOCTBYIOT €ro
Jy4lIEMYy OCMBICIIEHHIO, 00Jiee MPOYHOMY 3aKPEIJICHUIO MOJYYEHHBIX 3HAHUW U

IIPAKTUYECKUX YMEHUM.

MecTto yuyeOHOro npeamMera B yueOHOM IJIaHe
B cootBeTcTBUUM ¢ y4eOHBIM IUIAaHOM Ha oOyuyeHue ¢usmke B 7-9 kiaccax
OCHOBHOM HIKOJIBI ITpeycMaTpuBaercs 245 yacos 3a 3 roja.
7 xknacc — 70 gacoB (2 yaca B HEJEIIO)
8 kmacc- 70 gacoB (2 yaca B HEJEIO)

9 knacc — 102 gaca (3 vaca B HeJEIO)

IlnannpyemMsblie pe3yibTaThbl OCBOCHHUS Y4eOHOI0 NpeaMera

JINYHOCTHBIE pe3yJIbTAThI:

e chopMHPOBAHHOCTH IMO3HABATENIPHBIX E€CTECTBEHHOHAYYHBIX HHTEPECOB
Ha OCHOBE Pa3BUTHUS UHTEIJICKTYAJbHBIX U TBOPUYECKUX CITIOCOOHOCTEH yUaliuxcs;

e yOEXKJIEHHOCTh B BO3MOXKHOCTHU TIO3HAHHS TMPUPOJBI, B HEOOXOIUMOCTU
Pa3yMHOTO MCHOJIb30BaHUSA JOCTH)KEHUM HAYKU M TEXHOJIOTHH JUIS TaJIbHEUIIETO
Pa3BUTHS YEJIOBEUYECKOTO OOIECTBA, yBa)X€HHWE K TBOPIIAM HAYKH M TEXHUKH,
OTHOIIIEHHE K (PU3UKE KaK DJIEMEHTY OOIIECUYEIIOBEUECKON KYIbTYPHI;

® CaMOCTOSITEJIbHOCTh B TMPUOOPETEHHH HOBBIX €CTECTBEHHOHAYUYHBIX
3HAHUM U IPAKTUYECKUX YMEHUM.

MeTanpeaMeTHbIe pe3yJabTaThI

Pezcynamugnuwie:

® CaMOCTOSITEJIbHO OMPEACIATh IeJIM E€CTeCTBEHHOHAYYHOTO OO0yYeHUs,
CTaBUTh U (POPMYJIHPOBATH HOBBIE 3aJaud B ydeOe U TO3HABATEIHLHOMU
NEeSITeIbHOCTH, pPa3BUBAaTh MOTHBBI W HHTEPECHl CBOEH I103HABATEIBHOM

ACATCIIBHOCTH,



® CaMOCTOSATENLHO TUIAHUPOBATh MYTH TOCTIKCHHS IENed B (DU3UICCKUX
HKCIIEPUMEHTAaX, B TOM YHCJIE€ albTEpHATUBHbBIE, OCO3HAHHO BBIOMpATh HamOoJee
3¢ (pexTUBHBIE CIOCOOBI PEIICHHs YIEOHBIX U MO3HABATEIbHBIX 33/1a4;

® COOTHOCHUTh CBOM TPAaKTHYECKHE JCHCTBUS C  IUTAHHPYEMBIMH
pe3ysibTaTaMH, OCYILECTBISATh KOHTPOJIb CBOEW JEATEIBbHOCTH B IpOIlecce
JOCTHDKEHUSI  pe3yibTaTa, ONpeAeNsiTh  CInocoObl  JACHCTBUM B paMKax
NPEIJIOKCHHBIX YCIOBUM W TpeOOBaHWH, KOPPEKTHPOBATH CBOU JCHCTBUS B
COOTBETCTBHH C U3MEHSIOIIEHUCS CUTyalluel;

® OIICHUBATH IPABWIBHOCTH BBITIOJHCHHS SKCIICPUMEHTAIbLHON Yy4eOHOM
3aJ1ayu, COOCTBEHHbIE BO3MOKHOCTHU €€ PEIICHHUS;

® BJAJICHUE OCHOBAMH CAMOKOHTPOJIS, CAMOOIICHKH, MPUHATHS PCIICHUN 1
OCYIICCTBJIICHHSI OCO3HAHHOTO BbIOOpa B Yy4eOHOW U  TMO3HABaTEIbHOM
JESITEBHOCTH.

Kommynukamuenvie:

® OpraHU30BbIBATH yue€OHOE COTPYAHMYECTBO U COBMECTHYIO JEATEIHHOCTD
C YYUTEJIEM M CBEPCTHUKAMH B MPOIECCE 3aHATHI (PUBUKOI;

® OCO3HaHHO HCITIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHM C 3ajaucit
KOMMYHUKAIIMHM 1 BBIPAKEHHUSI CBOMX YYBCTB, MBICIEH M TMOTPEOHOCTEH IS
TUTAHUPOBAHUS U PETYIISIIIUU CBOCH J1€ITeNbHOCTH;

® [[eJICHANPABICHHO MCKATh M MCIOJH30BaTh MH(POPMALIMOHHBIE PECYPCHI,
HEOOXOMUMBIE NJIsi PEIICHUS YYEeOHBIX W NPAKTHYECKUX (DU3UYECKUX 3adad C
nomoupto cpencts UKT.

Ilo3nasamensvhoie:

® OIpeaeIsaTh dbuznueckue TIOHATHS, C03/1aBaTh 00001IeHN S,
yCTaHABIMBATh aAHAJOTHH, KIACCU(UIIUPOBATH, CAMOCTOATEIHLHO BBIOUPATH
OCHOBaHHMS W KPUTEpUH I KIacCU(UKAIMU, YCTAaHABIMBATH MPUYUHHO-
CIICICTBCHHBIEC CBSI3U, CTPOUTH JIOTHUECKOE PACCYXICHHUE, YMO3aKIIOUCHHE

(MHIYKTUBHOE, TEAYKTUBHOE, 10 AHAJIOTHUH) U JIeJIaTh BHIBOIBI;



® CO03/1aBaTh, IPUMEHATH U MPEOOPA30BLIBATH 3HAKU M CUMBOJIBI, MOJECIH U
CXEMBI JIJIsl pelieHrs Y4eOHbIX U MO3HABATEbHbBIX 3a]1a4.

® HAaxOJUTh B TEKCTE TPeOyeMyl0 MHPOPMALHIO (B COOTBETCTBUU C LIEIAMHU
CBOCH JICATEIBHOCTH);

® yCTaHaBJIMBaTh B3aMMOCBSI3b OMUCAHHBIX B TEKCTE (QU3UYECKUX SIBICHUN
Y TIPOLIECCOB.

IIpenmeTHBIe pe3yabTaThbl. B pe3ynbpraTe OCBOCHMsS y4eOHOrO Tpeamera
«Duzuka» oOyyarwIHecss ¢ HAPYIICHUSMH PEYM Pa3BUBAIOT MPEJCTABICHUS O
3aKOHOMEPHOM  CBS3M M T[O3HABAEMOCTH  SIBJICHUW  TOPUPOIBI, O
cucTeMooOpa3ytomied ponu (PU3UKK [T pa3BUTHS JPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU M TEXHOJIOTHUH, O TIOCTOSSHHOM IPOIECCE IBOIIONHNHN (PU3HUUYECKUX 3HAHUHN
U UX POJIM B LIEJIOCTHON €CTeCTBEHHOHAYYHON KapTUHE MUpPa; GOPMUPYIOT OCHOBBI
HAy4YHOTO MHPOBO33PEHUS B pe3yJIbTaTe OCBOCHHS 3HAHWW O BHJIaX MaTEpHH,
JIBUKEHUM KaK CIoco0e CYIIECTBOBAaHUS Marepuu, O (U3HUECKOW CYIIHOCTH
SBJICHUN MIPUPOIBI U 0 GyHAAMEHTAIBHBIX 3aKOHAX (PU3UKH.

Buinycknuk nayuumcs:

e coOmonaTh MpaBwia OE30MACHOCTM M OXpaHbl Tpylda IMpu paboTe ¢
y4eOHBIM U JTA00paTOPHBIM 000PYI0BaHUEM;

® [IOHMMAaTh CMBICII OCHOBHBIX (PU3NYECKUX TEPMHUHOB: (PU3UUYECKOE TEIIO,
dusnueckoe sBieHue, pu3nvecKas BeTUINHA, €IMHULIBI U3MEPEHUS;

® paclo3HaBaTh MPOOJIEMbl, KOTOPHIE MOHO PEUIUTh MpU MOMOIIU
¢uznuecknx  METONIOB; AHAJIM3UPOBATh  OTACNIbHBIE  JTambl  MPOBEICHUS
MCCIIEIOBAHUI U MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOICHUIN U ONBITOB;

® CTaBUTh ONBITBI TIO WCCJICAOBAHUIO (DPU3WYECKUX  SBICHUN  WIH
¢u3nuecknx CBOWCTB Tel 0€3 HWCIHOJB30BaHUS MPSAMBIX H3MEPEHHH; TPH ITOM
dbopmynrpoBaTh nmpobieMy/3anady y4eOHOTO SKCIIEPUMEHTA; COOMPATh YCTAHOBKY
U3 TPEJIJIOKEHHOTO 000PYIOBaHUS;, TIPOBOIUTEH OMBIT M (hOPMYITHPOBATH BHIBOIBI
(Ilpumeuanue. Ilpu mpoBeneHUHM  HUCCIACAOBAHUS  (PUIMYECKUX  SBICHUU

HU3MCPHUTCIIBHBIC HpI/I60pr HUCIIOJIB3YIOTCA JIMIOb KaK JaT4YMKH HM3MCPCHUA



bu3NYeCKUX BEUYMH. 3alMCH MOKa3aHUU MPSMbBIX U3MEPEHUI B ATOM Cilydyae He
Tpedyercs.);

® [OHUMATh POJIb HKCIEPUMEHTA B MOJYYCHUU HaydYHOU nH(OpMauy;

® MPOBOAUTL TMpsIMble M3MepeHUs (U3UUYECKUX BEIUYUH: BpeMs,
paccrosiHMe, macca Tena, o0beMm, cuia, TeMmiepaTrypa, arMoc(epHoe HaBJCHUE,
BIIQXXHOCTh BO3JyXa, HalpsDKEHUWe, CUJla TOKa, paauanuoHHb ¢GoH (C
UCIIOJIb30BAaHUEM JIO3UMETpPAa); MPU HSTOM BBIOMpPATh ONTUMAJbHBIM CIOCOO
U3MEPEHHUS] M HCIMOJIb30BAaTh MPOCTEUIINE METOJbl OLEHKH MOTrPEeIIHOCTEN
U3MEPEHU;

® MPOBOAUTL HCCIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUI: TIPU ATOM KOHCTPYHPOBATH YCTAHOBKY (IO
NPEIJIOKEHHON  WHCTPYKIMH),  (UKCUPOBATh  PE3ylbTaThl  IOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUE TaOIUI[ U rpadUKOB, JeiaTh BBIBOJIbI
10 pe3yJIbTaTaM UCCIEIOBaHNUS;

® [POBOJUTH KOCBEHHBIE U3MEPEHHsS] (PU3NYECKUX BEJIMYMH: TIPH
BBIMIOJTHEHUU HM3MEPEHUN CcOoOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYs
IPENJIOKEHHON MHCTPYKIMHU, BBIYUCIATH 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIbTAThI C YYETOM 3aIaHHOM TOYHOCTH U3MEPEHUM;

® AHAIU3UPOBATh CUTYallUH MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa,
y3HaBaTh B HUX TMPOSBICHUE HW3YYEHHBIX (DU3MYECKUX SBICHUN  WIH
3aKOHOMEPHOCTEH M MPUMEHATh UMEIOIINECS 3HAHUS 111 UX OObSICHEHHUS;

® [OHUMATh TPHUHIUIBI JEHCTBUS MAIINH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, YCIOBHS UX 0€30MaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOW KU3HU;

® ICMOJb30BaTh MPU BBHIOJIHEHUM YUYEOHBIX 3aJlad HAYYHO-MOMYJSIPHYIO
auTepaTtypy O (U3MYECKUX SIBICHUSIX, CIPABOYHBIE MaTepUajbl, PECypChl
NuTtepHer.

MexaHn4yecKkue siBJICHUSA

Buinycknuk nayyumcs:
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® paclio3HaBaThb MEXaHMYECKHWE SBJICHUS U OOBSICHATH Ha OCHOBE
MMEIOIINXCSI 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIOBUS NPOTEKAHUS OTHUX
SBJICHUN: PAaBHOMEPHOE W HEPABHOMEPHOE JBIKEHUE, PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHUE, OTHOCUTEILHOCTh MEXAHUYECKOTO
JIBIDKECHUS, CBOOOJHOE TajJeHUE TeJ, PaBHOMEPHOE JIBUKEHUE IO OKPYXKHOCTH,
VWHEpLMS, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE [BUKCHHE, Iepeaadya JIaBJICHUA
TBEPJBIMU TEJIaMH, KUIKOCTAMH M Ta3aMu, aTMOC(EepHOE IaBJICHUE, TUIaBAHUE
TEJ, PaBHOBECHME TBEPABIX TEJI, HMEIOUIMX 3aKPEIJICHHYI0 OChb BpalllCHUS,
Kosie0aTeabHOe IBHXKEHHE, PE30HAHC, BOJIHOBOE JBMXEHHE (3BYK);

® ONKCHIBATH [0 IUIAHY M3YYEHHBIE CBOMCTBA TEJI M MEXaHUYECKUE
SIBJICHUS, MCTOJB3Yysl (PU3MUECKUEe BEIMYUHBI: TYTh, IMEPEMEIICHUE, CKOPOCTbH,
YCKOpEHHUe, Mepuoj oOpalleHHs, Macca Tesa, MIIOTHOCTh BelllecTBa, cuia (cuia
TSXKECTH, CHJIa YIPYTOCTH, CUJIAa TPEHUS), IaBJI€HNE, UMITYJIbC Tela, KHHETUYeCKas
DHEpPrus, TOTEHIMANbHAS DJHEpPrusi, MeXaHuuyeckas paboTa, MeXaHH4YecKas
momHocTh, KIIJI mnpu coBepimienun pabOThl C HCMOIB30BAHUEM MPOCTOTO
MEXaHM3Ma, CWJIa TPEeHHs, aMIUIMTyla, Mepuoj M YacToTa KojeOaHwii, IMHA
BOJIHBI U CKOpPOCTBh €€ pacHpOCTPAHEHHUs; IPU ONMHUCAHUU TIPABUIBHO TPAKTOBATH
(Gu3MUECKHii CMBICIT HCIOJIb3YEMBIX BEIMYMH, WX OOO3HAUEHUS € EAUHUIIBI
U3MEpEHHUs, HaxoauTh (OPMyJbl (MOJB3YSICh CHPABOYHBIMU MaTEpHUaaMu),
CBS3BIBAIOIINE JIAHHYIO (U3MYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NUECKON BEITMINHBL

® aHaIU3UpoBaTh (MO IUIAHY) CBOMCTBA TEJ, MEXaHUYECKHE SIBICHUS H
MIPOLIECCHI, UCTONIb3YS (U3MYECKUE 3aKOHBI: 3aKOH COXPAHEHUS SHEPTUH, 3aKOH
BCEMUPHOIO  TATOTEHUWS, MNPUHUMUII  CYNEepHo3ULMM  Ccuil  (HAaXOXKJAeHUE
paBHojelcTBytonied cuibl), [, II u III 3akonsl HeioTOHa, 3aKOH COXpaHEHUS
nMIyJibca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pa3jiMvaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MAaTEMAaTUUECKOE BBIPAKECHHUE;

® pa3inyaTh OCHOBHBIE TMPU3HAKK HW3YUYCHHBIX (PUBMUECKUX MOJIETICH:

MaTcpuaJibHasd TOYKad, MHCPLHHAJIbHAs]A CUCTEMA OTCUCTA,
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e pemiaTh 3aJa4yd, UCMHOJB3Yysd (U3UYECKHE 3aKOHBI (3aKOH COXpaHEHUs
JHEPIUM, 3aKOH BCEMUPHOIO TATOTEHMS, NpUHIMI cyneprnosuuun cwi, I, II u 111
3akOHbl HbIOTOHA, 3aKOH COXpaHEHHs HMITyJbca, 3akOoH ['yka, 3axkoH Ilackais,
3aKOH Apxumesna) u (GOpMyJibl, CBS3BIBAIOIMIME (PU3UUECKHUE BEIMYMUHBI (IYTh,
CKOpPOCTh, YCKOPE€HHE, Macca TeJla, IUIOTHOCTh BEIIeCTBa, CHWIA, JIaBJICHHUE,
UMITYJIbC T€Jla, KMHETUYEeCKasi SHEPrus, MOTEHIUAbHAS JYHEPIusi, MeXaHW4YecKas
pabota, MexaHudeckas MourHocTh, KIIJ] mpocTtoro mexanusma, cuia TpeHUs
CKOJIbKEHUSI, KOOPDUITUEHT TpEeHUs, aMIUIUTyAa, TEPUOJl U YacToTa KojeOaHUH,
JUTMHA BOJIHBI U CKOPOCTh €€ PacIpOCTPAHEHUs): HA OCHOBE aHaju3a YCIOBHUS
3a/1a4M 3aIMChIBaTh KPATKOE YCJIOBHUE, BBIJICNATh (PU3MUECKUE BEIIMYUHBI, 3aKOHBI
u (opmyJibl, HEOOXOAUMBIE JJISI €€ PEIICHUs], TIPOBOJIUTh PACUEThl U OLICHUBATH
PeaTbHOCTD MOJTYUYEHHOTO 3HAYeHUS (PU3UYECKON BEJTUYHHBI.

TemioBbie siBJCHUSA

Buinycknuk nayuumcs:

® pacrio3HaBaTh TEIUIOBHIE SBJIEHUS U OOBSACHATH Ha 0a3ze UMEIOIIUXCS
3HaHWM OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUA ITUX siBIIeHU: nuddysus,
U3MEHEeHHe o0beMa TeJl MPU HarpeBaHUU (OXJAXKACHHH), OOJbIIAs CKUMAEMOCTD
ra3oB, majasi C)KUMAaeMOCTh XUJIKOCTEW M TBEPJbIX TEIN; TEIJIOBOE PaBHOBECHE,
UCIIapEHUe, KOHAEHCALUs, IUIaBJICHUE, KPUCTAJUIM3aLUs, KUIEHUE, BIIAXKHOCTH
BO3/lyXa, pazIu4HbIe CIOCOOBI Teruionepenadn (TerIonpoBOAHOCTh, KOHBEKIIHS,
U3IIyYEHUE), arperaTHble COCTOSHUS BEIIECTBA, IOIVIOIIEHHE BSHEPruu IMpHU
WCIIAPEHUH >KUJIKOCTU W BBIJICJICHUE €€ IpPU KOHJICHCAIMU Iapa, 3aBUCUMOCTH
TEMIIEpaTypbl KUTICHUSI OT JJABJICHHUS;

® ONUCHIBaTh (IO IUIAHY) U3YYECHHBIE CBOWMCTBA TEJN U TEIUIOBHIE SIBJIICHUS,
UCTIONIb3YsT (PM3MUYECKHE BEIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPrus,
TeMIlepaTypa, yJaejbHas TeIUIOEMKOCTh BEIIECTBA, y/AENIbHAS TEIIOTa IJIaBICHHUS,
yAenbHas TEIIoTa NapooOpa3oBaHMs, yHelbHAs TEIUIOTa CrOpaHusl TOIUIMBA,
KO3(pUIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOIO JIBUTATeNsl; MpPH OMNUCAHUU
MPaBUJIBHO TPAKTOBAaTh (U3MYECKUM CMBICI HCMOJIb3YyEeMbIX BEJIWYUH, UX

0o003HaYeHUsT W EAUHUIBI HW3MEpPEHUs, HaxoauTh Gopmyibl (UCHONB3Ys
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CIIPaBOYHYIO JIUTEPATYPY), CBSI3BIBAIOLIME JAaHHYIO (PU3NYECKYI0 BEIUYUHY C
JPYTUMU BEJIMYMHAMU, BEIYUCIIATh 3HAaUCHUE (PU3NUECKON BEITUUYUHBI,

e aHanmu3upoBaTh (IO IUJIaHYy) CBOMCTBA TeEJd, TEIUIOBBbIE SIBJICHUS W
MPOLECCHI, UCIOIb3Ys] OCHOBHBIE MOJOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYE€HHUS O
CTPOEHUH BEUIECTBA U 3aKOH COXPAHEHUS YIHEPIHUU;

® pa3iuyaTh OCHOBHBIC TPU3HAKM U3YYEHHBIX (UIUYECKUX MoOJelen
CTPOEHUS r'a30B, )KUIAKOCTEU U TBEPJbIX TEJ;

® MPUBOJUTH TMPUMEPHl MPAKTUYECKOTO HUCIOJIB30BaHUA (DU3NUECKUX
3HAaHUH O TETUIOBBIX SIBIICHUSX;

e peliaTh 3aJayd, WCHOJIb3ysl 3aKOH COXPAHEHUSI SHEPTHMM B TEIJIOBBIX
npoiieccax U (OpMyJibl, CBA3BIBAIOIMINE (U3UUSCKUE BEIUYUHBI (KOJIMYECTBO
TEIUIOTHI, TEMIEpaTypa, yHAelibHasg TEIJIOEMKOCTh BEUIECTBA, y/AEJbHAs TEIJI0Ta
IUTaBJICHUS, YJEJIbHas TEeIJioTa MapooOpa30BaHus, yiAelbHAs TEIJIOTa CropaHus
TOIUTMBA, KOA((UIIMEHT MOJE3HOT0 IEUCTBUS TEIJIOBOTO JIBUraTess): HA OCHOBE
aHanM3a yCIIOBUA 3aJja4yM 3allMChIBATh KPAaTKOE YCJIOBHE, BBIAEIATH (PU3UUYECKUE
BEJIMYMHBI, 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIE ISl €€ PEUICHUs, MPOBOAMTH
pacdyeTbl U OLIEHUBATh PEAIbHOCTh TOJYYEHHOTO 3HAa4YeHHs (pu3ndecKoi
BEJIMYMHBI.

JJleKTpUYecKre U MATHUTHBIE SIBJICHUSA

Buinycknuk nayuumcs:

® pacro3HaBaTh JJICKTPOMArHUTHBIC SIBICHUS W OOBSCHATH Ha OCHOBE
MMEIOIIUXCS 3HAHUM OCHOBHBIE CBOMCTBA WM YCJIOBUS NPOTEKAHUS ATUX
SIBJICHUW: JICKTPU3aLUsl TEJl, B3aUMOJICHUCTBUE 3apAIOB, JIICKTPUUECKUN TOK U €r0
NeucTBUs (TEMJIOBOE, XUMHUYECKOE, MArHMTHOE), B3aMMOJEHUCTBHE MAarHUTOB,
ANEKTPOMArHuTHas UHAYKIHUSA, TeMUCTBUE MArHUTHOTO MOl HA MPOBOJAHUK C TOKOM
U Ha JABUXKYIIYIOCS 3apsHKEHHYIO YacTHUIy, JEWCTBHE SJIEKTPUYECKOro MO Ha
3apsDKEHHYI0  YacTHILy, ANEKTPOMArHUTHbIE BOJIHBI, NPSIMOJIMHEWHOE
pacnpoCTpaHEHUE CBETA, OTPAKECHUE U MPEIIOMIICHUE CBETA, JUCIIEPCUS CBETA;

® COCTaBJATH (10 UWHCTPYKIMH) CXEMbl OJJIEKTPUUYECKUX Leme ¢

MMOCJICAOBATC/IBHBIM W IIApaJUICJIBbHBIM COCAMHCHHMEM JJICMCHTOB, pa3jinyas
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YCJIOBHBIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKUX IeNel (MCTOYHUK TOKA, KIIIOY,
PE3UCTOP, PEOCTaT, JJAMIIOUYKA, aMIIEPMETP, BOJIBTMETD);

® ICMOJB30BaTh ONTHUYECKUE CXEMBbl IS TOCTPOEHUS H300paKEHUN B
IJIOCKOM 3€pKajie U COOMpAroIIeH TMH3E;

® OMNUCHIBaTH (MO IJIaHY) U3YYEHHBIE CBOMCTBA TE€J U AJEKTPOMATHUTHBIC
SIBJICHUS, UCTIONB3Ys (DU3UUYECKUE BEIUYMHBI: DJEKTPUUECKUU 3apsj, cuja TOKa,
DNEKTPUYECKOE  HANPSHKEHUE,  DJIEKTPUYECKOE  CONPOTUBJIEHUE,  YACIBHOE
COMPOTHUBJICHHE BEIIeCTBa, paboOTa AIIEKTPUYECKOrO TMOJsl, MOIIHOCTh TOKa,
(dboKyCcHOE pacCTOSIHUE U OMTHYECKasl CUJIa JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJHBI W 4YacTOTa CBETA; IMPU ONHCAHUM BEPHO TPAKTOBATH
(bU3UYECKUT CMBICT HCMOIB3YEMbIX BEIWUYMH, WX OO0O3HAYEHUS W CIUHUIIBI
U3MEPECHUS; HaxoAuTh GopMynbl (UCHOIB3YsSd CIPABOYHYIO JIUTEPATYPY),
CBSI3BIBAIOIIIME JAaHHYIO (DU3UUYECKYIO BEJIMUMHY C APYTUMU BEIMUMHAMU;

® AHAJINU3UPOBATH (MO IJIAHY) CBOMCTBA TEJ, dJIEKTPOMArHUTHHIE SIBIICHUS U
MIPOIIECCHI, UCTOIB3Ysl (PU3UUECKUE 3aKOHBI: 3aKOH COXPAHEHUS AJIEKTPUUYECKOIrO
3apsiima, 3akoH Owma 1 ywyacTtka uenw, 3akoH Jxoynsa-JIeHma, 3akoH
OPSAMOJIMHENHOTO pAaclpOCTPAHEHUsI CBETA, 3aKOH OTPAKEHHS CBETa, 3aKOH
NPEIOMJICHHSI CBETA; MPU ATOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA H
€ro MaTeMaTUYECKOE BBIPAKEHUE;

® PUBOJUTH TPUMEPHl MPAKTUYECKOTO HCIOIB30BaHUS (HUIUIECKUX
3HAHUM O JIEKTPOMArHUTHBIX SBJICHUSIX;

® pemiaTth 3a7a49d, UCTIONB3Ys (hU3UUecKre 3aKOHBI (3aKkoH OMa 1S ydacTKa
uenu, 3akoH Jlxoyisa-JIeHua, 3aKOH NMPSIMOJIMHENMHOTO PAaclIpOCTPAHEHUs CBETA,
3aKOH OTPaXeHUsI CBETA, 3aKOH MPEJIOMJICHUS CBeTa) U (OPMYJIbI, CBSI3bIBAIOIINE
dusnyueckre BEIMYUHBI (CHIa TOKA, DJICKTPUUECKOE HAMPSHKEHUE, DICKTPHICCKOE
COTIPOTHBIICHHE, YAEIHbHOE COMPOTHMBICHHE BEIIECTBA, padOTa AIEKTPHUECKOTO
MOJII, MOIIHOCTh TOKa, (DOKYCHOE pACCTOSHHE W ONTHYECKas Cuja JIMH3HI,
CKOPOCTh JJICKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBeTa, (POPMYJIbI
pacuera  JJIEKTPUYECKOIO  CONPOTHUBJICHHUS  IPU  IOCIEIOBATEIBHOM  H

mapauiCJIbHOM COCIMHCHHUU HpOBOI[HI/IKOB)Z Ha OCHOBC aHalln3a YCJIIOBHUA 3agadM
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3alUCHIBATh KPATKOE YCIOBUE, BBIIENATH (PU3NUECKUE BEIUYUHBI, 3aKOHBI U
dbopmynbl, HEOOXOIUMBIE IJIi €€ PEIICHUs, MPOBOJIUTH pPacueThl U OLICHUBATH

peaTbHOCTD MOJYYEHHOTO 3HAYEHUS (PU3NUYECKON BEJTUYUHBI.

KBaHTOBBI€E SIBJIEHUA

Buinycknux nayuumcs:

® paclio3HaBaTh KBAHTOBBIC SIBJICHUS U OOBACHATH Ha OCHOBE MMEIOIIUXCS
3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBUSI TMPOTEKAHUS DTUX SBICHUM:
€CTEeCTBEHHAasi M WCKYCCTBEHHAs paJWOaKTHUBHOCTb, O-, [- U Y-U3Iy4CHHUS,
BO3HUKHOBEHUE JIMHEMYATOTO CIIEKTPA U3JTYYEHHS aTOMa;

® OMUCHIBaTh (MO IUIAHY) HW3YUYCHHBIE KBAHTOBBIC SIBJICHUS, MCIOJIB3YSI
dbu3uYecKre BETMYMHBI: MAaCCOBOE YHUCIIO, 3aps0BOE YHUCIIO, IEPHO]I ITOJypacnaia,
sHeprusi (POTOHOB; MPH OMHCAHWU MPABUIBLHO TPAKTOBATh (PU3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEJUYWH, WX OO0O3HAUCHHMS W CIUHUIIBI W3MEPEHUS, HAXOIUTh
dbopmynbl  (MCMONB3Ysl  CIPAaBOYHBIE MaTepHaibl), CBA3BIBAIOIINE JIAHHYIO
bU3UYECKyl0 BEIWYMHY C JPYTMMH BEJIUMYMHAMH, BBIYUCIIATH 3HAYCHUE
(br3UYeCKOl BEIUUNHBIL;

® AHAJIM3UPOBATH IO TUIAHY KBAHTOBBIC SIBJIICHHS, HUCIOJB3Ys (U3HUYCCKUEC
3aKOHbl W TIOCTYJIaThl: 3aKOH COXPAaHEHMUS DHEPIUH, 3aKOH COXpaHCHUS
AJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHEHHMS MacCOBOI0 YHMCJa, 3aKOHOMEPHOCTH
W3JIyYEHHUS W TOTJIONIEHUA CBE€Ta aTOMOM, IPH 3TOM pPa3InyaTh CJIOBECHYIO
(GbopMyITHPOBKY 3aKOHA U €T0 MAaTEMAaTHUYECKOE BHIPAKCHHUE;

® pa3in4yaTh OCHOBHBIC MTPU3HAKY IUIAHETAPHOW MOJIEIM aTOMA, HYKJIOHHOM
MOJIEJIN aTOMHOTIO S/Ipa;

® PUBOJAUTH MNPUMEPHI TMPOSIBICHUS B NPUPOJAEC W IPAKTHYECKOTO
WCTIOJIb30BAHUS  PAJUOAKTUBHOCTH, SIJIEPHBIX MW TEPMOSJICPHBIX PEAKIUM,
CIIEKTPAIILHOTO aHaJIN3a.

JJIeMeHTHI ACTPOHOMMHU

Buinycknuk nayyumcs:
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® yKa3bIBaTh Ha3BaHUs IuIaHET CONMHEYHOM CUCTEMBI; pa3au4aTh OCHOBHBIE
MPU3HAKK CYTOYHOI'O BpalleHus 3Be3AHOro HeOa, aBwxenus Jlynel, ConHua u
IJIAHET OTHOCUTEIIBHO 3BE3];

® [IOHMMATh PAa3IUYUs MEXKIY TEIHUOLEHTPUYECKOM M TI'EOLEHTPUUYECKOU

CUCTCMaMH1 MHpa.

TpedoBaHus K NpeAMEeTHBIM pPe3yJIbTATAM OCBOCHUS Y4eOHOI0 NpeaMera
«Duzuka», pacnpeaejieHHbIe M0 roxaM 00y4eHu st

PesynbTaThl 10 rogam (GOpMyIUPYIOTCS MO MPUHIUITY T00aBIECHUS HOBBIX

pEe3yNbTaTOB OT roja K roay (pe3yibTaThl OYEpPEIHOrO0 TrojAa IO YMOIYAHUIO

BKJIIOUAIOT PE3YJIbTAThl MPEABIAYIIMNX JIET).

[IpeaqmeTrHble pe3ynbTaThl MO0 UTOTaM MEPBOr0 rojfa H3yYCHHUs] Y4eOHOTO
npenmMera «Du3uka» JOMKHBI OTPAKaTh CPOPMUPOBAHHOCTh YMEHUM :
Mexanuueckue a6nenus

— pacrio3HaBaTh MEXaHWYECKUE SIBIICHUS U OOBSCHATH MIPH MOMOIIU YUUTENS Ha
OCHOBE MMEKOIINUXCS 3HAHWW OCHOBHBIE CBOWCTBA WJIM YCJIOBHUs IPOTEKAHUS
OTUX SIBJICHUN: pPABHOMEPHOE W HEPAaBHOMEPHOE JBUIKECHHE, Iepefaya
JaBJICHUS TBEPABIMU TEJIaMHU, KUAKOCTSIMHU U ra3zaMmu, aTMoc(epHoe JTaBJICHHE,
IUIABAHUE TEJ, PAaBHOBECHE TBEPABIX TEJI, UMEKIIUX 3aKPEIUIEHHYK OCh
BpAILICHUS;

— OIIMCHIBAaTh W3YYECHHBIE CBOWCTBA TEJI M MEXAHUYECKHUE SIBJICHHS HAa OCHOBE
TUTaHa/ TIEPEeYHs BOMPOCOB, UCIOJB3YysA (U3MUECKHE BEIUYMHBI: Macca Tela,
IUIOTHOCTh BEUIECTBA, CUJia (CUJa TSKECTH, CHIIa YIOPYTrOCTH, CUJa TPEHUs),
JaBJICHUE, KUHETHYECKAsl DHEPrus, NOTCHUHAIbHAS SHEPTUS, MEXaHUYEeCKas
pabota, MexaHmdeckas MomHOocTh, KIIJI mpu coBepmiernn paboThI ¢
UCIIOJIb30BAHUEM IIPOCTOIO0 MEXaHW3Ma, CHJIA TPEHUs; NpPU ONUCAHUU
PaBUJIbHO TPAKTOBAaTh (PU3UUECKUU CMBICT MCIOJIb3YEMbIX BEJIMYMH, HX
0003Ha4YeHUsI U EIUHHUIIBI U3MEPEHUS, HAXOAUTh HUCIOJIb30BaTh (OPMYIIHI,
CBSI3bIBAIOIIME JIAHHYIO (PU3MUECKYI0 BEIMYHMHY C JAPYTMMHU BEIUYUMHAMU,

BBIYUCJIATH 3HAYCHUC (1)H3H‘-ICCKOI>1 BCJINYHHBI,
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— aHaAJU3MPOBATH MO MPEAJIOKECHHOMY IJIaHy/ MIEPEUHIO BOITPOCOB CBOMCTBA TeE,
MEXaHUUYECKHUE SIBJICHUSI M MPOIIECChI, UCMONb3Ysl (PU3UUECKUE 3aKOHBI: 3aKOH
COXpaHEHMSI  DHEPruM, NPUHIMUI  CYNEPHO3UIMU CHI  (HaXOXKJAEHUE
paBHOJICUCTBYIOIIEH cuiibl), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena;
Opy  3TOM  pa3ivyarh CIOBECHYHO (OPMYJIHUPOBKY 3aKOHa M €r0
MaTeMaTHUYE€CKOE BhIpaKEHUE UCIIOIb3Ys HATJISIIHBIN 00pasiia;

— pemath 3aJa4d MO aJTOPUTMY, HCHOJIB3YS (PU3UYECKHE 3aKOHBI (3aKOH
coxpaHeHHs 3Hepruu, 3akoH llackamsa, 3akoH Apxumena) U (HOpPMYIIHI,
CBSI3bIBAOIINE (DU3NYECKUE BEJIUYMHBI (ITyTh, CKOPOCTh, YCKOpPEHHE, Macca
TeNna, IUJIOTHOCTh BEIIECTBA, CHUJIA, JaBJICHUE, KUHETUYECKas DSHEpPIrus,
MOTEHIIMAIbHAS. DHEPrUs, MEeXaHWueckas paboTa, MeXaHMYeCKas MOIIHOCTD,
KITJI mpocroro wmexaHu3ma, cuia TpPEHHUS CKOJBXEHUS, KOADPUIUEHT
TPEHHUsI): HA OCHOBE aHaju3a YCJIOBHUA 33Ja4d U MPEJI0KEHHOTO ajlropuTMma
3alUChIBATh KPAaTKOE YCJIOBHE, BBIJCHATH 110 aIrOpUTMy (pusznueckue
BEJIMYUHBI, 3aKOHBI M ()OPMYJIbI, HEOOXOIMMBIE VISl €€ PEIICHUs, MPOBOIUTH
pacyeTsl Mo o0paslly M C ONOpOM Ha aJIrOPUTM U OILICHHBATh PEalbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3NMUECKON BETUUNHEI.

Tennosvle sasnenus

— pacmo3HaBaTh TEIUIOBBIC SIBJICHUS U OOBSICHATH Ha 0a3e MMEIOIMMUXCS 3HAHUN
0 TPEIIOKEHHOMY aJITrOpUTMy/ TIEPEUYHIO BOIMPOCOB/ IUIAHY OCHOBHBIE
CBOMCTBA WJIM YCJIOBHS TMPOTCKAHHWS ATUX SBICHUU: IU(Py3usi, N3MCHCHUE
oObeMa Tel IpHW HarpeBaHWUW (OXJAXIACHUM), OOJBINAsl CKUMAeMOCTh T'a30B,
Mayiasi CKHUMAae€MOCTb KUJIKOCTEM W TBEPABIX TEJ; arperaTHbIC COCTOSIHHS
BEIIECTBA.

[IpeameTHBIe pe3ynbTaThl 10 UTOTaM BTOPOro roaa M3ydeHHs Y4eOHOTo
npeameta «Pu3nka» JOJKHBI OTpaXkaTh CHOOPMUPOBAHHOCTH YMEHMIA
Tennosvie s61enus

— pacro3HaBaTh TEIJIOBBIC SBJICHUS U OOBSCHATH Ha 0a3e MMEIOIIMXCS 3HAHUUN

M0 TMPEAJIOKEHHOMY aJIropuTMy/ TIEPEYHIO BOMPOCOB/ IUIAHY OCHOBHBIC

CBOMCTBa WJIM YCJIOBHUSI MPOTEKAaHUS ITUX sIBIEHUU: nuddy3us, U3MEHEHUE
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oO0beMa Tel NpU HarpeBaHUU (OXJAXIACHUU), OOJbIIAsl CKUMAEMOCTh T'a3oB,
Manas CKUMaeMOCTh >KHAKOCTEH M TBEPJIbIX TeN;, TEIJOBOE pPaBHOBECHE,
WCIIapeHne, KOHJICHCAllusl, TUIaBICHUE, KPUCTAIU3AlUS, KUTICHUE, BIaXKHOCTh
BO3JyXa, pas3du4Hble CIocoObl  Teronepeaayd  (TEIIONPOBOAHOCTD,
KOHBEKIIMSI, W3JIYYEHHUE), arperaTHble COCTOSHMS BEIIECTBA, IOTJIOIIECHUE
SHEPIruM MPU UCTAPEHUU KUIKOCTH U BBIJCICHUE €€ MPU KOHJCHCAIMU Tapa,
3aBUCUMOCTh TEMIIEPATyphl KUIICHUS OT JaBJICHUS;

OMHUCHIBATh IO TEPEYHIO BOMPOCOB/ TJIaHY HW3Y4YEHHBIE CBOWCTBA TEl U
TETJIOBBIE SBJICHUS, UCTIONB3Ys (PU3MUECKHE BETUYMHBI: KOJUYECTBO TEILJIOTHI,
BHYTPEHHSSI JHEPrusi, TemIepaTypa, yAeldbHas TEIIOEMKOCTh BeIEeCTBa,
ylenbHas TeIJIoTa IUJIaBJIEHUsS, yJeldbHas TeIJioTa MapooOpa30BaHus,
ylelibHasl TeIUIOTa CrOpaHus TOIUIMBA, KOA(G(UIIMEHT MOJE3HOro JCHCTBUS
TEIJIOBOTO JIBUTATEJISI; TPU ONMUCAHUM TPABUJIBHO TPAKTOBATh (PU3MUECKUI
CMBICII HUCIIOJIb3YEMbIX BEIMYUH, UX O0O3HAYCHUS U €IUHUIBI U3MEPEHUs C
OTOPOi Ha CIPABOYHBIE MaTE€pPHAJIbI, UCIOJIB30BATh (POPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMU BEJIWYMHAMH, BBIYHUCISATH
3HaueHue (HPU3NIECKON BEIHMUNHBI;

aHAIM3UPOBATH 10 MPEIIOKEHHOMY TIaHy/ TIEPEYHIO BOIIPOCOB CBOMCTBA TElI,
TEIUIOBBIC SIBICHUS W MPOLIECCHI, MUCTOIb3Ys OCHOBHBIC IMOJIOXKEHHUS aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI O CTPOCHHH BEIIECTBA M 3aKOH COXPaHEHUS YHEPTUH;
pa3nu4aTh OCHOBHBIC MPHU3HAKH HM3YUYEHHBIX (U3MYECKUX MOJCNICH CTPOSHUS
ra3oB, JKUJKOCTEH U TBEPABIX TEN;

NPUBOJUTH MPUMEPHI MPAKTHUYECKOTO HCIONIB30BaHUSA (HU3MYECKUX 3HAHUHN O
TEIJIOBBIX SIBJICHUSAX 10 aHAJIOTUH C 00pa3IioM;

pemaTth 3aJadyd [0 alrOpUTMY, MCHOJIb3Yysl 3aKOH COXPaHEHUsS SHEPruu B
TEIUIOBBIX TpoIieccax W (HOpPMyIbl, CBs3bIBaOMNE (HU3UISCKUE BEITUYHHBI
(KOIMYECTBO TEIUIOTHI, TeMIIepaTypa, YJelbHas TEIIOEMKOCTh BEIECTBa,
yaelbHasi TeIUIOTa IUIABJICHMs, YJelbHas TeIioTa MapooOpa3oBaHus,
ylelibHasi TeIUIoTa CrOpaHusl TOIUIMBA, KOA(M(UIMEHT MOJE3HOro JEHCTBUS

TCIIIIOBOI'O I[BI/IFaTCJ'ISI)Z Ha OCHOBC aHaJIu3a YCI0OBHUA 3aJa4un n
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MPEIOKCHHOMY aJITOPUTMY 3alUCBhIBaTh KPATKOE YCIOBHE, BBIACIATH IO
aNropuTMy (U3HYECKHE BEIIMUYUHBI, 3aKOHBI U (OPMYJIIbI, HECOOXOIUMBIE IS
€e pelIieHus, MPOBOIUTH PACUEThl W OIEHWBATH PEATBHOCTH TMOJYyYEHHOTO
3HaueHUs (PU3NICCKOI BEITMUNHEI.

Onekmpuyueckue u MazHUMHbIe A6J1eHUs]
pacmo3HaBaTh JJICKTPOMATHUTHBIC SBJICHUS U OOBSACHATH IO TICPEUYHIO
BOTIPOCOB/ IJIaHY HAa OCHOBE WMCIOIIMXCS 3HAHWUH OCHOBHBIC CBOKMCTBA WU
YCIIOBUS TPOTCKAHUs OTUX SBJICHUHN: DJICKTPH3AIUs TEJ, B3aWMOJICHCTBUC
3apsAJIOB, JJCKTPUYCCKHMH TOK M €ro JeHCTBUA (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE), B3aUMOJICHCTBHEC MAarHUTOB, OJJICKTPOMArHWUTHAs WHIYKIUSA,
JCHCTBUE MarHWUTHOTO TIOJII Ha IPOBOJHUK C TOKOM M Ha JIBHXKYIIYIOCS
3apsOKEHHYIO YacTHILy, JCHCTBHE JJICKTPUYECKOTO TMOJS Ha 3apsIKCHHYIO
YaCTHIly, SJCKTPOMArHWTHBIC BOJIHBI, MPSAMOJMHEHHOE paclpOCTpaHECHUE
CBETa, OTPaKEHHE U MPEJIOMIICHHUE CBETA;
COCTAaBIIATH IO 00pa3ily U MPEIIOKEHHON HHCTPYKIIUU CXEMBbI DJIEKTPUUECKHUX
Henel ¢ MOoCHeAOBATENbHBIM M TapajUIebHBIM COEIUHEHUEM 3JIEMEHTOB,
paznuyas  yCIOBHbIE O00O3HAUYEHUS DIIEMEHTOB DJIEKTPUYECKUX  LeTen
(MCTOYHMK TOKa, KIIOY, pPE3UCTOp, pEeocTaT, JIaMIlO4yKa, aMIIepMeTp,
BOJILTMETD);
UCIIOJIb30BaTh, C TMOMOIIBIO YYHTENS, ONTHYECKHUE CXEMBI ISl TOCTPOCHUS
N300paKeHUH B TJIOCKOM 3€pKajie M COOMpPArOIIe INH3E;
OMKCHIBATh MO IUIAHY W TEPEYHIO BOMPOCOB HM3YYCHHBIE CBOMCTBA TEl U
ANIEKTPOMArHUTHBIC  SIBJICHUS,  UCIONB3Ys  (U3MYECKHUE  BEIIMYWHBI:
ANMEKTPUYECKU  3apsi, CWiIa  TOKa, DJIIEKTPUUYECKOE  HamNpsKCHHE,
AIEKTPUUECKOE COMPOTUBIICHUE, YIETHFHOE COMPOTUBIICHNUE BEIIEeCTBa, paboTa
AIEKTPUYECKOTO IO, MOITHOCTh TOKa, (JOKYCHOE PACCTOSHUE W ONTHUYECKAs
CWIa JHWH3BI, TPU ONMUCAHWW BEPHO TPAKTOBATh (DUIUYECKHA CMBICI
WCIIOJIb3YeMbBIX BEIIMYWH, WX O003HAYCHUS M CIUHUIIBI U3MEPECHHS C OMOPOU
Ha CTPaBOYHBIC MATEPHAIIBI; HCTIOIB30BaTh (DOPMYJIBI, CBA3BIBAIOIINE JTAHHYIO

(bU3UYECKYIO BEIMUYUHY C IPYTUMH BEJIUYUHAMU;
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— aHaJNM3UpoBaTh IO IUlaHy/ TIEPEYHI0O  BOMPOCOB  CBOMCTBa  Tel,
AIIEKTPOMATHUTHBIE SIBICHHUS U TPOLECCHI, UCHOIB3Ys (PU3MUECKHE 3aKOHBI:
3aKOH COXpaHEHHS 3JEKTPUUECKOro 3apsia, 3akoH OMa Ui ydacTKa IIeTH,
3akoH Jlxoyinsa-JIeHna, 3aKOH HPSAMOJMHEHHOIO pAacHpOCTPAHEHUsS CBETA,
3aKOH OTpPaXKCHHWs CBETAa, 3aKOH TMPEIOMJICHHMS CBETa; MPHU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTEMaTHIECKOE BBIPAKCHHE;

— TMPHUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUS (PH3MUECKUX 3HAHHUH O
AIIEKTPOMATHUTHBIX SIBIICHUSAX TI0 aHAJIIOTUH U TI0 00pasity;

— pemarth 3a7a4d MO aJITrOPUTMY, UCTOJIB3Ys (U3NYECKHe 3aKOHBI (3akoH Oma
s ydacTka 1enu, 3akoH JDkoyns-JleHma, 3akoH —TPSIMOJMHEHHOTO
pacmipocTpaHEeHHsI CBETa, 3aKOH OTPAKEHUS CBETAa, 3aKOH MPEIOMIICHUS CBETA)
U (GopMynbl, CBsI3bIBAlOIIME (U3NYCCKUE BEIMYMHBI  (CHMJIa  TOKa,
AIIGKTPUYECKOE HAIpPsDKEHHE, DIIGKTPUYECKOE COMPOTHBICHHUE, YICIBHOE
COIPOTUBJICHUE BEIECTBA, padOTa AJIEKTPUYECKOTrO TOJIsl, MOIIHOCTh TOKa,
(OKyCHOE pacCTOSSHHE W ONTHYeCKas CHja JHH3BI, (OpPMYNBI pacyeTa
AIIEKTPUYECKOTO COMPOTUBIICHHSI TIPU TOCIECIOBATEIIFHOM W TMapauieIbHOM
COCIMHCHWH TPOBOJHMUKOB): Ha OCHOBE aHajmW3a YCJIOBUS 3a7add W
NPEUIOKCHHOMY alTOPUTMY 3alUChIBaTh KPAaTKOE YCIOBHUE, BBIICIATH IO
ANTOpUTMY (U3MYECKUE BEIIMYUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC IS
€e peIleHHus, MPOBOJHUTH PACYEThl W OICHUBATh PEATBLHOCTH IOIYYCHHOTO
3HaYeHUs PU3NUECKON BEITUUMHBI.

Ksanmosvie sienenus

— aHaJIM3UpOBaTh MO TIUIAHY/ TIEPEYHIO BOMPOCOB KBAHTOBBIE SIBJICHMUA,
UCTOJIB3ys] (U3NYECKHEe 3aKOHBl M  TIOCTYJaThl: 3aKOH COXpaHEHHUS
AIIEKTPUUECKOTO 3apsia;

— pa3iauuyaTh OCHOBHBIC NPU3HAKM IUIAHETAPHOM MOJENM aToMa, HYKJIOHHOMN
MOJIEIH aTOMHOTO Spa.

[IpenmeTHBIE pe3yabTaThl MO UTOTaM TPeThero roja M3ydeHusl y4eOHOTo
npeamMera «Pu3nKa» JOHKHBI OTpaXkaTh CPOPMUPOBAHHOCTD YMEHHIA:

Mexanuueckue senenus
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— pacrmo3HaBaTh MEXaHMUYECKUE SBJICHUS U OOBSACHATH MO IUJIaHy/ MEPEUHIO
BOIIPOCOB HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOWCTBA WM YCJIOBUSA
MPOTEKAHUsI ATUX SBICHUN: PAaBHOMEPHOE M HEPABHOMEPHOE JBHXKECHUE,
paBHOMEPHOE u PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBH)KEHUE,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTO JBUXKEHHUs, CBOOOJIHOE TMaJIeHUE Tell,
PaBHOMEpPHOE IBHMXKEHHUE IO OKPYKHOCTH, WHEPLHUS, B3aUMOJICUCTBUE TEIl,
pEaKTUBHOE [IBI)KCHHE, Kojie0aTeabHOEe [BIJKEHHE, PE30HAHC, BOJIHOBOE
JBIKEHHE (3BYK);

— ONHUCHIBaTh IO IUJIaHy/ TEPEeYHIO BOMPOCOB HU3YYEHHBIE CBOWCTBA TEI U
MEXaHUYECKHE  SBJICHUS, WCHOJB3ys  (PU3MYECKHE BEIUYHUHBI:  IYTh,
nepeMeIeHne, CKOpOCTh, YCKOPEHHUE, MEepHoJl oOpallleHusl, UMIYJIbC Tena,
KMHETUYECKasl DHEPTHs, IOTCHIIMAbHAs DSHEpPrus, MexaHudeckas pabora,
MeXaHW4YecKasi MOIIIHOCTh, aMIUTUTY/1a, TIEPHOJI M YacTOTa KoJjeOaHuM, JTMHA
BOJIHBI M CKOPOCTb €€ paclpOCTPAHEHUS; NPU ONUCAHUM IPABUIIBLHO
TPAKTOBaTh (PU3UUYECKUN CMBICT MCIIOJIb3YEMbIX BETUYMH, UX 0003HAYEHUS U
€IUHULBl HW3MEPEHHs C ONOpOM Ha CIPaBOYHBIE MaTepualbl, HAXOIAUTh
dbopMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3HYECKYI0) BEJIMYHMHY C JIPYTUMU
BEJIMYMHAMM, BBIYUCIIATH 3HaUeHUE (PU3HUECKON BETMYNHBI,

— aHAIM3UPOBATH MO TUIaHYy/ MEPEYHIO BOMPOCOB CBOMCTBA TEJ, MEXaHHYECKHE
SBJICHUS W TIPOIIECCHI, WCIONB3YSd (PU3NYECKHE 3aKOHBI: 3aKOH COXpPAaHCHHUS
SHepruu, 3akoH BceMupHoro tsarotenus, I, II u III 3axkonsl HeroToHA, 3aKoH
COXpaHEHHUS HMITYJIbCA; MPU STOM pa3InuyaTh CJIOBECHYIO (HOPMYITHUPOBKY
3aKOHA M €r0 MaTeMaTUYECKOE BBIPAXKEHUE;

— paznuyaTh Ha 0a30BOM YpOBHE OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3MUECKUX
MOJEJICH: MaTepralibHasl TOYKa, MHEPLMAIbHAS CUCTEMA OTCUYETA;

— pemaTth 3aJadd IO aNTOPUTMY, HCTOIB3YysSd (PU3NYECKHE 3aKOHBI (3aKOH
COXPAaHEHHUSI SHEPTUH, 3a4KOH BCEMUPHOIO TATOTCHUS, IPUHLHUI CYIIEPIIO3ULINU
cud, I, II u I 3akonb HptoTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOH ['yKa,) u
dbopmynbl, CBsA3BIBAKOIIME  (PU3UMYECKUE  BEIUYUHBI  (IIyTh, CKOPOCTD,

YCKOPCHHUE, MacCCa TCJia, INIOTHOCTh BCIICCTBA, CHUJId, JABJICHUC, UMITYJIBC TCJA,
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aMIUIMTYJa, MEepPUOJl M YacToTa KoJieOaHWMW, JIJMHA BOJHBI M CKOpPOCTh €€
pacupocTpaHEeHHs): Ha OCHOBE aHajlh3a YCJIOBHUS 3aJadyd M allfOpUTMa
3aMMChIBATh KPATKOE YCJIOBHE, BBIIEIATH (PU3UUECKUE BEITUUMHBI, 3aKOHBI U
(dopMyIbl, HEOOXOIUMBIE JJI €€ PEIICHHs], MPOBOJAUTHh PACUEThl U OLIEHUBATh
PEaNbHOCTD MOJYYEHHOTO 3HAYEHHS (PU3HUECKON BETMUMHBI.

Onexmpuyeckue u MazHUMHbLE A6NEHUS.

— pacro3HaBaTh JJEKTPOMAarHUTHbIE SABJIEHHS U OOBACHATH HA OCHOBE
UMEIOIMXCS 3HAHUM 1O TJIaHy/ TIEpPeyHI0 BOIPOCOB OCHOBHBIE CBOMCTBA WJIU
YCIIOBUSI TIPOTEKAHMSI ITUX SBICHHI: DJIEKTpU3ALUSA TeEJ, B3aUMOJCHCTBUE
3apsANIOB, JJEKTPUUECKUH TOK M €ro JedcTBUsA (TEIIoBOe, XHMHYECKOE,
MarHuTHOE), B3aUMOJIEUCTBHME MArHUTOB, OJJIEKTPOMArHUTHAs WHIYKIHUSA,
NEHUCTBHE MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM M Ha JABUKYILIYIOCS
3apsHDKEHHYK0 YacTUIly, JCHCTBHE JIIEKTPUYECKOIO MOJs HAa 3apsKEHHYHO
YaCTULly, JJEKTPOMArHUTHBIE BOJIHBI, NPSIMOJMHENHOE PpPACIPOCTPAHECHUE
CBETa, OTPAXKEHUE U MPEJIIOMIJICHUE CBETA, TUCIIEPCUsl CBETA;

— OIKCBHIBaTh MO IUIaHy/ TEPEYHIO0 BOMPOCOB HU3YUYCHHBIE CBOMCTBAa TEl H
AJIIEKTPOMArHUTHBIC SIBICHUS, UCHOJB3Ysd (PU3NYECKHE BEIUYMHBI: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acCTOTa CBETA; IPU OIMCAHUU
BEPHO TPAKTOBaTh (DUIUYECKUH CMBICT HCIOJIB3YEMBbIX BEIUYHMH, UX
0003HaueHUsI M EIUHUIBI U3MEPEHUs; HAXOJIUTh B CIPABOYHOU JIUTEpaType
dbopMyIbl, CBSI3BIBAIONIME JAaHHYIO (U3HYECKYI0 BEJIMYHUHY C JIPYTHMHU
BEJINYNHAMU;

— pemaTh 3a/aud MO AJITOPUTMY, UCIONB3Yys (pU3ndecKkrne 3aKOHBI U (OPMYIIHI,
CBSI3BIBAIONINE (DU3UYECKUE BEIUYMHBI CKOPOCTH 3JEKTPOMATHUTHBIX BOJIH,
JUIMHA BOJIHBI M YacTOTa CBETa: HA OCHOBE aHaIW3a YCIOBUS 3aJayu
3aMKUChIBATh KPATKOE YCIOBHUE, BBIICATH MO 00pasiy (uU3HUeCKHe BEITNYUHBI,
3aKOHBI U (HOpMYIBI, HEOOXOUMBIE TSl €€ PEelIeHHs, POBOIUTH PACUEThl U
OLICHMBATh PEAJILHOCTh MOJYYEHHOIO 3HAaYEHUS (PU3HUECKON BETUUNHBI.

Keanmoeuvie aenenus

— paclio3HaBaTb KBAHTOBLBIC SABJIICHHUA U OOBSICHATH IIO HJ'IaHY/ IICPCUYHIO
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BOIIPOCOB HAa OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOWCTBA WM YCJIOBUSA
NPOTEKAHUS ATHUX SIBJICHUH €CTEeCTBECHHAas u HMCKYCCTBEHHAs
PaauOaKTUBHOCTh, 0O-, [- MU 7Y-U3JIy4deHHUs, BO3HUKHOBEHUE JIMHEMYATOTrO
CIIEKTPA U3JIyYEHHUS aTOMa;

— OMWCHIBATH MO IUIaHY/ TIEPEUYHIO BOMPOCOB HM3YyUYCHHBIC KBAHTOBBIC SIBJICHMUS,
UCTIONB3Ysl (U3UYECKHE BEJIMYMHBI: MAacCOBOE YHCIO, 3apsIOBOE YHCIIO,
nepuoja mojiypacmajzga, odHepruss (OTOHOB, NPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI MCIOJb3yEMbIX BEIMYUH, UX 0003HAYEHUS U
€UHULIBI HU3MEPEHHUs; HAXOAUTh B CHOPaBOYHOW juTepatype GOpMYIIHI,
CBSI3BIBAIOIINE JIAHHYIO (PU3MUECKYI0 BEIUYMHY C JPYTHUMH BEJIMYUHAMH,
BBIYHCIISITh 3HAUCHUE (DU3NUECKON BEIIMYHMHBI,

— aHAJU3MPOBATh IO AJITOPUTMY KBAHTOBBIC SIBJICHUS, MCIOJB3Yys (HU3NUECKHE
3aKOHbl W MOCTYJAThl: 3aKOH COXPAaHCHUS DJHEPIrUM, 3aKOH COXPaHCHUS
BJIEKTPUYECKOTO  3apsja, 3aKOH  COXpaHEHUS MaccoBOT'O  YHCIA,
3aKOHOMEPHOCTH H3JYYEHHUS M TIOTJIOWICHUS CBETa AaTOMOM, IIPU 3TOM
paznuyath CIOBECHYH (OPMYJIHMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BBIPAKECHUE;

— TPUBOAUTL MPHUMEPHI 1O AHAJOTMM U O0Opa3ily MPOSBICHUM B TPHUPOJE U
MIPAKTUYECKOTO UCHOJIb30BAHUSA PATUOAKTUBHOCTH, SAIEPHBIX U TEPMOSICPHBIX
peaKIu, CIEKTPAIIbHOTO aHAIN3A.

Onemenmsl acmpoHomMuu

— 3HaTh Ha3BaHMA MJIaHET COJIHEYHON CUCTEMBI; pa3indyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpAIlCHHUS 3BE3MHOr0 HeOa, naBrkeHus JIynel, CojHIIA M TUTAHET
OTHOCHUTEIBHO 3BE3/1;

— HMEThb TNPEJCTABICHUS O PA3IMYUAX MEXKAY TEIHOIECHTPUYECKON H

FGOHGHTpPI‘-IGCKOﬁ CUCTCMAaMHU MHPA.

Cucrema olleHUBAHMS OCBOCHHSI IPOrPAMMbI
B coorBercTBUU ¢ (emepanbHBIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM

cTaHgapToM OCHOBHOI'O O6HIGFO O6pa30BaHI/I5I CUCTCMaA OLCHKHU COIIPOBOXAACT
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CHUCTEMHO-/ICATEIbHOCTHBIA, KOMIUIEKCHBIA M YPOBHEBBIM MOIXOABI K OIICHKE
00pa3oBaTEIbHBIX IOCTUKEHUM.

CucTeMHO-ACSITENPHOCTHBI ~ MOAXOA K  OIEHKE  00pa3oBaTeIbHBIX
JOCTUKEHUN TPOSIBISETCS B OLEHKE CIOCOOHOCTH OO0YYalolUXCsl K PEIIECHUIO
y4eOHO-TIO3HABATEIbHBIX W Yy4eOHO-MpakTuyeckux 3anad. OH oOecreunBaeTCs
COJEp)KaHUEM U KPUTEPUSMU OIEHKH, B KadeCTBE KOTOPHIX BBICTYMAIOT
TUTaHUPYEMBIE Pe3yJbTaThl 00yUeHUs, BEIpAKEHHBIC B JCATEILHOCTHON Qopme.

KommuiekcHpIi  MOAXOM K  OIEHKE 00pa3oBaTEeNbHBIX  JTOCTHIKEHUH
peam3yeTcsl ImyTeM:

v\ OIEHKA TpeX TPYMIN pe3ylbTaTOB. JIMYHOCTHBIX, TPEIMETHBIX,
METaNpeIMETHBIX (PEryJATHBHBIX, KOMMYHUKATHBHBIX M II03HABaTCIbHBIX
YHUBEPCAJIBHBIX YICOHBIX JICHCTBHN ),

v' HUCIIOJIb30BaHUS KOMILUIEKCA OICHOYHBIX MPOLEAYP KaK OCHOBBI IS
OLICHKU JIMHAMHUKU WHIWBUIYAIbHBIX OOpa30BaTENbHBIX JIOCTIDKCHUM U IS
UTOTOBOM OIIEHKH;

v\ HUCIIOJIB30BaHUS Pa3sHOOOPA3sHBIX METOAOB W (POPM OLEHKH, B3aUMHO
JOTIONHSIONUX JpYyr Jpyra (CTaHIapTU3UPOBAaHHBIE YCTHBIE W TUCHMEHHBIE
paboOTHI, MPOCKTHI, MPAKTUUECKUE PAOOTHI, CAMOOIICHKA, HAOIIOACHUS U JIP.).

YPOBHEBBII TOAXOJ pEATU3yeTcs IO OTHOIIEHUI0 KaK K COJACPKAHUIO

OLICHKH, TaK U K IPEACTABICHUIO U UHTEPIIPETALUUA PE3YJIbTATOB.

OcHoBHbIE .
KommenTapuit
XapaKTEPUCTUKU
TectupoBanue
[IpeameTsl (buzMKa, aCTPOHOMHUS
dopma npoBeACHUS [TucbmenHas ¢popma (B TOM YHCIie OHJIARH-TECTUPOBAHKE)
JUIUTENBHOCTD Ot 30 munyT 710 120 MUHYT B 3aBUCHUMOCTH OT Iiesieil 1 o0bema
IIPOBEJICHUS COJIEp’KaHHUs
[TapameTpsl OLICHKH KonnuecTBo BEpHO BBITOJIHEHHBIX 3aJJaHUN; IPU HATMYUH
pa3BEPHYTHIX OTBETOB — UX MOJIHOTA M MPABUIBHOCTh
KM Mosket BkIIrouaTh yactu A, B, C:
. Yacte A: TecToBble 3a7aHusi 0a30BOr0 YpPOBHS CIJIOKHOCTH,
JUIS. BBITIOJIHEHUSI KOTOPBIX TpeOyeTcst BBIOpAaTh OAMH MPAaBUIILHBIN
OTBET U3 UETHIPEX.
. Yacte B: TecToBBIE 3aaHMs NOBBIIIEHHON CII0KHOCTH, IS
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pPCeIICHHA KOTOPBIX HCO6XOIII/IMO YCTAHOBUTL COOTBETCTBUC MCIKIY
IIOHATUAMU HWIMW A4aTh KpaTKI/Iﬁ OTBET CaMOCTOSATEIILHO — 0e3
NPCAJIOKCHHBIX BAPUAHTOB.

OueHuBaHue Mo 5
OAJUILHOM cUCTEME

3ananus:
. 0a30BOT0O YpOBHS 4acTu A olleHuBaeTcs B 1 Gar;
. cpenHelt cinoxHocTH (4acth B) onenuBarorcs B 2 Oaima (2

Oayuia — 3ajaHue BBIIOJHEHO BepHO, 1 Oamn — pomynieHa oAHA
omuoka, 0 6ayuIoB — AOMYIIEHO JIBE OMIMOKHU U OoJiee).

[IIxana mepeBoaa:

bannbl -% BbITIOJIHEHUS 3aJaHUS

KonTponbHas pabora

Pexomennyembie ¢duzuka

MIPEIMETHI

JInuTenbHOCTh Ot 30 o 120 munyT
MIPOBEJICHUS

[TapameTpsl OLIEHKH

KonndecTBO BEpHO BBIITOJIHEHHBIX 33/IaHUI; TPU HAJTUYUU 3aJaHUM,
TPeOYIOIMNX Pa3BEPHYTOTO OTBETA, — UX JIOCTOBEPHOCTD, MTOJTHOTA U
apryMeHTaIus

KonTtponsHo-
U3MEPUTENBHBIE
MaTepHabl

Coneprkat 3agaHus 0 MPOWICHHBIM TEMaM U pas3fenaMm 06a30Boro,
MOBBILIEHHOTO YPOBHEH CII0KHOCTH: TECTOBBIE 3aJIaHUS, 33/1aHUS C
yKa3aHHuEM KOPOTKHUX OTBETOB, 33J1aHUS C Pa3BEPHYTHIM OTBETOM,
MIPaKTUYECKHE 3a/JaHUSI HA KOMIIbIOTEPE.

Bo3MoskHOE o1ieHUBaHNE
KOHTPOJIbHOU pabOThI

CucreMa OILlEHKH:

. «5» — 100-91% npaBUIBLHO BBIMOJHCHHBIX 3aJaHUN;
0OydJaronuiicss MPUCTYMIJI K PEUICHUI0 3aJaHui BCEX YpOBHEH
CJIO’)KHOCTH, TPaMOTHO H3JIOKWJI pelIeHUe, MPUBET HEOOXOIUMBIC
MOSICHEHHWsT ©  OOOCHOBAHUS, YYaIIUHUCS  TPOJEMOHCTPHPOBAI
BJIaJICHHE BCEMH KOHTPOJMPYEMBIMHU D3JIEMEHTaMHU COJIEPKAHUS IO
JTaHHOM TeMe (BO3MOYKHA OJJHA HETOYHOCTh, OITMCKA, HE SBIISIOIIASCS
CJICICTBHEM HE3HAHMS WJIM HETIOHMMaHMs yaeOHOTo MaTepurasa

. «4» — 90—66% npaBUIBHO BBINOJIHEHHBIX 3aJaHuil. [Ipu aTom
MMEIOTCSI 3a/IaHusl, BBINOJHEHHBIE HEMPaBUJIBHO WIM 3aJaHus, K
KOTOPBIM OOyYaroluiicsi He MPHUCTYMHal, BO3MOXHO, JOMYIIECHbBI B
OLIMOKY BBIUMCIUTENBHOTO XapakTepa, ¢ UX Y4eTOM JAaibHeiiine
1Iarv BBIIIOJIHEHBI BEPHO U | HeZoYeT B BBHIKIAAKAX, PUCYHKAX,
YepTeKax WK rpadukax.

. «3» — 65-40% npaBWILHO BBHINIOJHEHHBIX 3aJaHUMU.
[IpaBunbHO perieHbl 3aqaHusl 0a30BOTO YpOBHS WUITH, NMPU HATUYHH
OomMOOK B 3a/JaHUSAX 0a30BOTO YpPOBHSA, NPABUIBHO BBHITIOJHEHBI
HEKOTOPbIE 3aJaHUsl MOBBIIIEHHOTO YPOBHS CJIOKHOCTH; JIOMYILIEHO 2
OIIMOKY WM TPU HEIOoYeTa B BHIKIAJKAX, YePTEkKax WK rpadukax,
HO oOyyaromwuiics BiaaeeT O0Os3aTeNbHBIMH  yMEHUSMU  TIO
IIPOBEPSIEMON TEME;

. «2» — 39-19% npaBUIBHO BBINOJHEHHBIX 3a/JaHMIL.
[IpaBunbHO perieHbl 3agaHus 6a30BOTO YPOBHS WM, NMPU HATUYUU
OIMOOK B 3aJaHUAX 0a30BOTO YPOBHsI, MPABUIBHO BBINOJHEHO HE
MeHee | 3aaHusi MOBBIIIEHHOTO YPOBHS CIIOKHOCTH; AOIMYIIEHO 3
omunOKu UM Oojiee TpeX HEJA0YETOB B BBIKJIAJKAX, YEPTEKaxX MU
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rpadukax, HO 0OyUarOLIUICS BIaJeeT 00A3aTEIPHBIMU YMEHHUSIMH TIO
IIPOBEPSIEMOM TEME;

. «1» — menee 19% mpaBUIBHO BBINOJHEHHBIX 3a/JIaHUM.
Jomymeno ¢oHOBOE HE3HAHHME MaTepuana, IoKa3aBliee, 4YTO
yUYalIMiics He BIIaJieeT 00s3aTeIbHBIMHA YMEHISIMU 110 JTAHHOU TeMe.

IIpeaMeTHEIC PE3YIbTATHI

OneHka MOpeIMETHBIX Pe3yJbTaTOB  MPEIACTABISIET CO0OM  OILIEHKY
JOCTHXKEHUSI  00yJarouuMcsi IUJIAaHUPYEMBIX  pe3ylbTaTOB IO  OTIAEIbHBIM
IpeaMETaM.

OCHOBHBIM TPEMETOM OLIEHKM B COOTBETCTBUHM ¢ TpeboBaHusiMu OI'OC
ABJIIETCSI CHOCOOHOCTh K PEHICHUI0 Y4eOHO-MO3HABATENbHBIX M  y4eOHO-
NPAKTUYECKUX 3aJa4, OCHOBAaHHBIX HAa M3y4aeMOM Y4YeOHOM Marepuaie, C
UCIIOJIb30BAaHUEM CIOCOOOB JIEWCTBHM, pEJIEBAHTHBIX COACPKAHUIO YUEOHBIX
NPEeIMETOB, B TOM YHCJIE — METANpeJIMETHBIX (I03HABATENIbHBIX, PEryIsSTUBHbIX,
KOMMYHUKAaTUBHBIX) I€HCTBHI.

OneHka NpeaIMETHBIX pe3yNbTATOB BEHETCS KAXKIBIM YUYUTEIEM B XOJE
Opoueayp TEKyIeH, TeMaTU4eCKOH, IPOMEKYTOYHOM W HTOTOBOM OLICHKH, a
TaKKe aMUHUCTpALHEN 00pa3oBaTeIbHON OpraHu3aluu B xoJe
BHYTPHIIKOJIBHOTO MOHUTOPHUHTA.

MeranpenMeTHbIe Pe3yJIbTaThl - OCBOCHHBIC oOydaromumucs Y Y/,

O6€CH€‘II/IB3IOHH/IG OBJIaJACHHUC KIHYCBBIMHU KOMIICTCHIUAMHU, COCTAaBJISAIOIINMHU
OCHOBY YMCHHUA YUUTBLCA, U MCKIIPCAMCTHBIC ITIOHATHA.

JIMYHOCTHEIE PE3VIBTATBI - T'OTOBHOCTb H CITOCOOHOCTH O6y‘-IaIOIHI/IXC${ K

CaMOpa3BUTHIO, C(HOPMHUPOBAHHOCTH MOTHBAIIMM K OOYYEHHMIO M TO3HAHUIO,

[IEHHOCTHOCMBICJIOBBIE YCTAaHOBKH OOYYaOIIUXCS, COIMAIbHBIE KOMIICTCHIIHH,

JUYHOCTHBIE Ka4eCcTBa; C(HOPMHUPOBAHHOCTH OCHOB IPAKIAHCKOW MIEHTUYHOCTH.
PesynbraTel olleHMBaHUS (DUKCHUPYIOTCS M HAKAIUIMBAIOTCS HapsSAy C

¢dukcanmeit BHEY4EOHBIX TOCTHKEHUHN (HAKOTTUTEIIbHAS OLICHKA).

(I)OpMLI 1 MCTOABI KOHTPOJIA JOCTHKEHUH
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mexkyujas Hmoeosasn Vypounas BHEYPOUHAS
ammecmayust (uemgepmob, 200) | dessmenbHOCMb OdesimenbHOCb
ammecmayus
(obsi3amenvhasi) (obs13amenvras)
-YCTHBIN ONpocC -T€CT [IuceMeHHbIM U -IIPOXO0KIACHHUE
-TIMCHbMCHHAS -KOHTPOJIbHAS YCTHBIN OTIPOC, MOJYJIBHOTO Kypca
CaMOCTOSITEJIbHAS pabota TECTOBBIC 3aJIaHUs, (3auét/HE3au€T, OIICHKA)
pabota -MHTETPUPOBAHHAsl | CAaMOCTOSATEJIbHbIE, -ydacTue B
-KOHTpoJIbHasi pabota| paboTa IPAKTUYECKUE U BBICTaBKax, KOHKypcax,
-TECTOBBIE 3a/laHus - | (KOMIUIEKCHas, nabopaTopHbIe KOH(EepeHIUSIX;
rpaduueckas pabora | MeXIpeIMeTHas) paboThI, SKCKYpCHH -aKTUBHOCTD B TIPOEKTaX

-TBOp4YecKas padoTta

u
IIpOrpaMMax BHEYPOUHOU
JIEATEIbHOCTH

- TOPT(OINO, KapThl yCIeXa;

-aHanm3
HCCIIEI0BaHNN

IICHUXOJIOrO-IeJarorut4eCKux

OIIGHKa MNMPECIMETHBIX PC3VJIBTATOB

B cucreme onenuBanus (5 OaioB) pasnuyuarOT 4 YpoSHSA YueOHbIX

00CMUICEHU YUeHUKOB:

. NEPBBIA  ypOBEHb —

Hu3kuii  (1-2  Gamra).

OTBeT yuYeHHKa

(dbparMeHTapHBI, XapaKTepU3yeTCs HAYaIbHBIMH MPEACTABICHUSIMH O TpPEIMETe

U3Yy4CHUS,

. BTOpPO ypoBeHb — cpeanuii (3 Oamra). YYEHUK BOCIPOU3BOIHUT

OCHOBHOW y4€OHBI MarTepuag C TOMOIIBI0 YYUTENs, CIHOCOOEH BBIMIOIHATH

3aaHusl 1Mo o0pasiy, BiajaceT
JESITEIILHOCTH;
. TPETUA ypOBEHb —

CYIIECTBCHHBIC TMPU3HAKU TIOHATHM, SBJICHHUM,

QJICMCHTApHBIMU

noctatrouHbli (4 Oamna).

YMCHUSAMU

y4eOHOM

Y4eHUK 3HaEeT

CBA3HM MCXKIY HHMH, YMCCT

O0OBACHUTH OCHOBHEIE 3aKOHOMCPHOCTH C HO,HCK&SKOI;'I OT Y4UHTCIII, a TaKXXC

CaMOCTOATCIIbHO HCIIOJNB3YCT 3HAHUA B CTAaHAAPTHBIX CHTyaAlUAX.

OrtBeT

MPaBUJIbHBIN, JIOTUYECKHM OOOCHOBAHHBIA, HO YYEHUKY HEJIOCTAE€T COOCTBEHHBIX

CYXJICHUH;
. YETBEPThII ypOBEHb — BBICOKMH (5 OawioB). 3HAHUA Y4YCHHKA
ryOOKHUe, TBEpAble, CHUCTEMHBIC; YYEHUK YMEET HCIOJIb30BaTh WX s
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BBIIIOJTHCHHUA TBOPYCCKHX 3az[aHm71, €ro yqe6Ha;1 ACATCIIBHOCTh OTINYaCTCA
YMCHUEM CaMOCTOATCIBbHO OLCHUBATH p33H006p33HHC cuTyaluu, SBJICHHA U

(I)aKTBI, MMPOABJIAITE U OTCTAUBATDH JIMYHYIO ITO3UIHIO.

aabopamopHwvle pabomul, OnvlmMbl No dusuxke

1 He ompenenun caMOCTOSITENBHO II€Tb OMNBITA: HE BBINOJHWI PabOTy, HE MOATOTOBHII
HYXXHO€ 000pynoBaHHe W 0OBEM BBIIIOJHEHHOW 4YacTH pabOTHl HE MO3BOJISIET CHENATh
MIpaBUJIbHBIX BHIBOJIOB.

OnbITH, W3MEpEeHUs, BBIUMCIICHUS, HAOJIOJIEHUS MPOU3BOIMINCS, HO
HEIPaBUIbHO.
2 He omnpenenun caMOCTOSTENBHO Li€b OIBITA: BBINOJHWI PabOTy HE MOJHOCTBIO, HE

MOATOTOBUJI HYKHOE 000pyI0BaHNE 1 00BEM BBIMOJIHEHHON YacTH pabOThl HE MO3BOJISET
CACJIaTh MPaBUJIbHBIX BBIBOJIOB.

OHBITI)I, HU3MCPCHUSA, BBIYMCIICHH, Ha6.]'IIO)IeHI/I${ IMPOU3BOJUINCHE HEIIPABUIIBHO. B Xonae
paboThl M B OTYETE OOHAPYKUIUCHh B COBOKYIMHOCTH BCE HEIOCTATKH, OTMEYCHHBIC B
TpeOOBaHUSX.

3 [IpaBuibHO ONpeaenl Leib ONbITa; padOTY BBIMOIHSET IPAaBUIIBLHO HE MEHEE YeM
HAIOJIOBUHY, OJTHAKO 00BHEM BBITIOJIHEHHOW YaCTH TAKOB, YTO ITO3BOJISCT IMOTYIUTh
MpaBUJIbHBIE PE3YNIbTAThl U BHIBOJIBI 10 OCHOBHBIM, TPUHILIUIIMAIBHO BaXKHBIM 3a]jauaM
paboTHI.

[TonGop obopynoBaHus, 00bEKTOB, MATEPUAJIOB, a TAKXKE paOOTHI IO HAYAJTy OIbITa
MIPOBEJI C IOMOILBIO YYUTEIIS; UM B XOJ€ MTPOBEICHUS OTbITa U U3MEPEHHI OIbITa ObLIH
JOTIYILIEHbI OITMOKH B OMTMCAaHUH HAOJI0/IeHUH, HET BbIBOIOB. ONBIT MPOBOIUIICS B
HEpalMOHANBHBIX YCIOBUSX, YTO MIPUBEJIO K MOTYYESHUIO PE3YJIbTaTOB C OObIlen
MOTPEITHOCTRIO; MJIM B OTYETE OBLIN JOMYIICHBI B OOIICH CII0KHOCTH HE 00Jiee TBYX
OLIMOOK (B 3aMHCSIX €IWHUL, U3MEPEHUSX, B BBIYMCICHUSX, IpaduKax, TabnuIax, cxemax,
aHaJIM3e MOTPEIIHOCTEH U T.J1.) He MPUHIMIIUAIBLHOTO JUIsl TaHHOU paboThl XapakTepa, HO
MOBJIMSIBIIMX HA PE3yJbTaT BBIMOJIHEHHUS; HE BHIIIOJIHEH COBCEM WJIU BBIIIOJIHEH HEBEPHO
aHanu3 norpenrHocteit (9-11 kmaccer).

4 HpaBI/IJ'ILHO onpeacinil 0OCjib OIIbITa W BbIIIOJIHHII pa60Ty B IIOJIHOM OOBEME C
CO6J'IIOI[€HI/IGM HCO6XOI[HMOI>1 MoCJICA0OBATCIbHOCTH ITPOBCACHUS OIIBITOB U I/I3MepeHI/II7L
Hay‘IHO I'paMOTHO, JIOTUYHO OITHCall Ha6J'IIO,Z[€HI/I$I n C(bOpMHpOBaJI BBIBOJIBI U3 OIIbITa. B
NNpEACTAaBJICHHOM OTYCTC IIPABUJIBHO W AKKYPATHO BBIIIOJIHHWII BCC 3allMCH, Ta6J'II/II_IBI,
PUCYHKH, YCPTCIKH, Fpa(bI/IKI/I, BBIYUCJICHUA U CACIIAT BBIBOJBI.

HpOSIBJ'ISIeT OpraHru3alluOHHO-TPYAOBBIC YMCHUA (HOI[I[Cp)KI/IBaeT YUCTOTY pa60qero
MCCTa U IOPAAOK Ha CTOJIC, SKOHOMHO HCIIOJIB3YET pACXOAHbBIC MaTCpI/IaJ'IbI).
3KCHepI/IMeHT OCYIICCTBJIAICT MO IIJIAHY € Y4Y€TOM TCXHUKU 0C30IMaCHOCTH H IpaBUJI
pa6OTLI C MaTcpuajlaMu 1 060py,HOBaHI/IeM.
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[IpaBUIBHO OIpENENTUIT LIENb OTBITA U BHIIOIHMUI paboTy B MOJHOM 00BEMeE ¢
COOIIOICHNEM HEOOX0IMMOM TIOCIEI0BATEILHOCTH IPOBEICHHSI OTIHITOB M M3MEPEHU.
Hay4Ho rpamMoTHO, JIOTHYHO omHcan HabIroAeHus ¥ ¢(hOPMHUPOBAIT BBIBOBI U3 OTBITA. B
MPECTaBICHHOM OTYETE MPABHJIBHO U aKKYPAaTHO BBITIOJIHII BCE 3aITUCH, TaOIUIIBI,
PHUCYHKH, YEPTEXKHU, TPAPUKH, BEIYUCICHHS U CHIEJIa BHIBO/IBL.

DKCIIEpPUMEHT OCYILIECTBIISACT 1O TUIaHY C YY€TOM TEXHHKH 0€30TIaCHOCTHU U MPABHII
paboTel ¢ MaTepuazamMu U 000pyI0BaHUEM

Yemuoini omeem

CraButcsi, ecnu oOydaroniuiics OOHapyXuJ TIOJHOE€ HE3HaHWE U HEMOHUMaHue
n3ydyacMoro y‘IC6HOFO Marcpurajia Uik HE CMOI' OTBETUTh HU HAa OJJUH U3 IMOCTABJICHHBIX
BOTIPOCOB TI0 U3y4aeMOMY MaTepHaty

CraButcs B CIEIYIOIIUX CIy4asxX:

HE PACKPBITO CoJIepKaHue yueOHOTro MaTepuraia;

0OHApY)KEHO HE3HAHWE WJIM HETIOHWMAaHHWE YYCHHKOM OOJbINEH WM Hanbojiee BaKHOU
4yacTH yueOHOro MaTepHana;

CraBuTCS B TOM Cllydae, €CIM OOYYalOIMMICS TPaBUIBHO TMOHUMAET (DUIUIECKYIO
CYIITHOCTh pacCMaTpPUBAEMbIX SBJICHHM H 3aKOHOMEPHOCTEW, HO TpPH OTBETE:
0OHApY)KMBAeT OTJACIbHBIE MPOOETbl B YCBOSCHHWU CYIIECTBEHHBIX BOMPOCOB Kypca
(bM3UKH, HE IPENSATCTBYIONINE JATbHEUIIIEMY YCBOCHHIO TPOTPAMMHOTO MaTepuraa;
WCIIBITHIBAET 3aTPYAHEHUS B NPUMEHEHUM 3HAHUI, HEOOXOAUMBIX Uil pEelIeHHs 3a7ay
Pa3IUYHBIX THUIOB, NPU OOBSCHEHUH KOHKPETHBIX (PU3NYECKHX SBJICHUII Ha OCHOBE
TEOpPUHM U 3aKOHOB, WJIM B TMOJATBEP)KIECHUU KOHKPETHBIX MPUMEPOB MPAKTHUYECKOTO
MPUMEHEHHS TEOPUH, OTBEYAET HEIMOJIHO Ha BOIIPOCHI YUUTEs

OO6HapyXuBaeT MOJTHOE MOHUMAaHUE (PU3UYECKON CYITHOCTH PacCMAaTPUBACMBIX SIBJICHUMN
U 3aKOHOMEpHOCTEH, 3HaHWE 3aKOHOB M TEOPHUI, yMeeT MOATBEPIUTh UX KOHKPETHBIMU
pUMepaMu, IPUMEHUTh B HOBOHM CUTyallMH U MIPU BBITIOJIHEHUH MPAKTHUECKUX 3a/1aHUN;
JaeT TOYHOE OINpeJeSieHUe U UCTOJIKOBAHHUE OCHOBHBIX TOHATUMN, 3aKOHOB, TEOPHil, a
TaK)Ke TMpaBUIbHOE ONpeleNeHne (PU3NYECKUX BEJIUYUH, MX EIUHUI U CIOCOOO0B
W3MEpeHusl;

TEXHUYECKH TPAMOTHO BBIMOJHAET (PU3UUYECKUE OIBITHI, YEPTEXKHU, CXEMbl, IpaduKw,
COMYTCTBYIOIIME OTBETY, MPABHJIBHO 3alUCHIBACT (DOPMYINBI, MONB3YACh MPUHATON
CUCTEMOM yCIOBHBIX 0003HAUCHU;

yMeeT MOJKPENUTh OTBET HECIOKHBIMU JAEMOHCTPAIMOHHBIMHU OMBITAMU WU MPUBECTH
YCTHBII HMX TpUMeEp; YMEeT JeNaTh aHaiu3, 000OIIeHHs U COOCTBEHHBIE BBIBOJBI IO
JAHHOMY BOMPOCY; TpeOyeT HECKOJIBKO HABOSIIMX BOMPOCOB, HO HA KOTOPBIE YETKO CaM
OTBEYaerT.

O6Hapy>KI/IBaeT MNOJIHOC IMMOHUMAHUC (l)I/ISI/I‘IeCKOI\/'I CYIIHOCTU pacCMAaTpHUBACMbIX SIBIICHUI
n 3aKOHOMepHOCTeﬁ, 3HAaHUC 3aKOHOB H TeOpHﬁ, YMECT MOATBCPAUTE UX KOHKPECTHBIMU
npuMepamu, NIpuUMCHUTL B HOBOH CUTyalluu U IIPU BBIIIOJTHCHUHU ITPAKTHYICCKUX SaHaHHﬁ;
Aa€T TOYHOC OHNPCACICHUEC U HNCTOJIKOBAHHUE OCHOBHBIX HOHHTHﬁ, 3aKOHOB, TeOpHﬁ, a
TAKXKC IIPAaBUJIIBHOC OIIPEACICHUC (1)I/I3I/IIIGCKI/IX BCIIMYHMH, HUX CIUHHUL U CII0co00B
HU3MCPCHHUA;

YMECT YCTAaHOBUTL CBA3b MCKAY U3YYACMbBIM W paHCC U3YUCHHBIM MATCPHUATIOM IO KypCy
(1)143I/IKI/I, a TakKKC C MarcpuajioM, YCBOCHHLIM IIpU MH3YYCHUU OPYTHUX CMCKHBIX
npeaAMCTOB;

YMECT MOAKPCHUTHL OTBECT HCCJIOKHBIMU ACMOHCTPALIMOHHBIMU OIIBITAMU,; YMECT ACJIAThb
aHaJIu3s, O606IJ_ICHI/I$I 1 COOCTBEHHBIC BBIBOJIbI 10 JAHHOMY BOIIPOCY
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IIpumepHbIe BUIBI AeITEJILHOCTH 00Y4alONIUXCH C HAPYIIEHUSIMHM PedH,
00ycJIOBJIEHHBbIE  0COOBIMH  00pa30BaTEeJbHBIMM  TNOTPEOHOCTAMH U
o0ecrieyuBAKIIME OCMBICIEHHOE OCBOCHHE COIEpPKAHUM OOpa3oBaHUsSI MO
npeamery «Dusuka»

[IpumepHass TemaTuyeckass W TEPMHUHOJOTMYECKAsl JIEKCMKAa 10 KypCy
¢uzuku coorBercTByeT OOIT OOO.

ConeprxaHue BUIOB JIEATEILHOCTH O0YYaIOIIMXCSl C HAPYIICHUSAMH PEYH Ha
ypokax (hU3MKH OIpeesieTcs uX 0CoObIMU 00pa30BaTeNbHBIMU MOTPEOHOCTIIMHU.
[Tomumo mmupoko ucnoibdyemMeix B OOIT OO0 o6mux s BceX 00ydYaroIuxcs
BUJIOB JICSITEIbHOCTU CJIENYET YCHJIUTHh BUJABI JEATEIBHOCTH, CHeHU(UUHBIE IS
JAHHOM KaTeropuu JieTeid, 00eCcreurBaroIIe OCMBICICHHOE OCBOCHHE COJEPKaHUS
o0pa3oBaHus MO MPEIMETY: YCUJIEHUE TIPEIMETHO-ITPAKTUYECKON JESTEIIbHOCTH C
aKTUBU3AI[MEN CEHCOPHBIX CUCTEM; OCBOCHUE MAaTepualia C OMOPOM Ha aJrOpUTM;
«TIOLIarOBOCTh» B HW3YYEHHHM MaTepualia; UCIOJIb30BAHUE JOMOJIHUTEIbHOU
BU3YaJIbHOW OMOPHI (CXEeMbl, IIaOIOHBI, OMOPHBIE TAOJIHUIIBI); PEYEBOM OTYET O
Mpolecce W Pe3ysbTaTe AESATEIbHOCTH; BBINOJIHEHUE CIEHHAIbHBIX 3aJaHuM,
00eCIeunBaOIIUX KOPPEKIUIO PETYISAINNA YIeOHO-TI03HABATEIILHON IEATeTbHOCTH
U KOHTPOJIb COOCTBEHHOTO pe3yJibTaTa.

Jist  oOyyaromuxcsi ¢ HapyIIeHUSIMA PEYH CYIIECTBEHHBIM SIBIISIIOTCS
npueMbl paboThl C JIEKCMYECKUM MarepuaioM mno mnpeamety. IIpoBoautcs
crienuanbHasi paboTa MO BBEACHUI0O B aKTUBHBIA CIIOBAph OOyYarolUXcCs
COOTBETCTBYIOIIEH  TepMUHONOTUHM. M3yuaemble TEpPMUHBI BBOASTCA  Ha
MOJINICEHCOPHOW OCHOBE, 00s3aTelibHa BU3YyallbHAsl TMOJJEPHKKA, aJTOPUTMBbI

pa6OTBI C OIIpPCACIICHUECM, OIIOPHBIC CXCMBI I aKTyaJIu3alu TCPMHUHOJIOTIHH.
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B cBs3u ¢ ocoObiMu 00pa30BaTEbHBIMU MOTPEOHOCTIMU OOYYAIOIIUXCS C
311P, npu TuTaHUpOBaHUHU PaOOTHI YUCHUKA HAa YPOKE CIEAYET MPHUACPKUBATHCS
CJICYIOIUX MOMEHTOB:

1. Tlpu ompoce HEOOXOAMMO: J[aBaTh AalTOPUTM OTBETA; pa3pemiaTh
MOJI30BAThCSl TIJIAHOM, COCTAaBJICHHBIM IPU IOATOTOBKE JOMAIIHEr0 3aJaHMS;
JaBaTh OOJBIIIE BPEMEHU TOTOBUTHCA K OTBETY Y JOCKH, pa3pemarh JeiaTh
IpeIBapUTEIBHBIC 3aITMCH, TIOJIb30BaThCS HATJISTHBIMH IT0COOUSIMHU.

2. TTo BO3MOXHOCTH 3a/1aBaTh OOYYAIOIIUMCS HABOJSAIINAC W YTOYHSIONIUE
BOTIPOCHI, KOTOPBIE TIOMOTYT UM ITOCJIEI0BATEIILHO H3JI0KUTh MaTepHall.

3. CucTemMaTUYECKHU MPOBEPSITH YCBOCHUE MaTepHalia o TeMaM YPOKOB, IS
CBOEBPEMEHHOT'0 OOHAPY>KEHUS IPOOEITIOB B MPOIIEIIeM MaTepuare.

4. B mporecce U3yYCHHS HOBOTO MaTepvalia BHUMaHUE YYCHHKOB
oOpamiaeTcsi Ha HauOoJiee CIOXKHBIC pa3leibl u3ydaemMond Tembl. HeoOxomumo
qame oOpamatbcsi K HUM C BOMPOCAMH, BBISSCHSIOIIMMHU TIOHUMaHUE Y4eOHOTO
MaTepuaia, CTUMYJIHUPOBATh BOMPOCHI NMPHU 3aTPYAHEHUSX B YCBOCHUH HOBOTO

Matcpualia.

IIpuMepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIC MATEPHAJIbI

[IpoBeneHue OIEHKH IOCTHKEHUN IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS
y4eOHOTr'0 TpeaMeTa MPOBOAUTCS B (OpME TEKYIIETOo U PyOSKHOTO KOHTPOJS B
BHJI€ KOHTPOJBHBIX paloT.

7 Kkiace

Koumponvuas paboma Ne l mo teme «llepBoHavanbHbIE CBENCHHS O
CTPOCHHH BELIECTBAY

Komnmponvuas paboma Ne 2 mo teme «Macca, IJIIOTHOCTb, 00BEMY.

Konmponvuas paboma Ne 3 no teme «Cuiibl B IPUPOAEY.

Konmponvnas paboma Ne 4 no teme «JlaBneHue.

Hmoeosas nposepounas paboma.

8 ki1ace

Bxoouas nposepounas paboma.
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Konmponvuas paboma Ne 2 o teme «TennoBbIie SIBICHUS ».

Konmponvuas paboma Ne 3 o TeMe « ArperaTHbI€ COCTOSIHUS BEIIECTBAY.

Konmponvuas paboma Ne 4 no teme «nekrpuyeckuit Tok. Hanpsoxenuey,
«Comnportusnenue. CoeTMHEHUE TPOBOTHUKOBY.

Konmponvuas paboma Ne 5 o teme «Pabota U MOIIHOCTh JIEKTPUIECKOTO
TOKa», «3akoH J[oyns —JIeHna».

Hmoeosasn nposepounas paboma

9 kiacc

Bxoonas nposepounas paboma.

Konmponvuas paboma Nel o teme «3aKOHBI IBHKEHUSI U B3aUMOJICHCTBUS
TEI.

Komnmponvuass paboma Ne 2 mno teme «MexaHuueckue KoyJeOaHUS W
BOJIHBI.

Komnmponvuas paboma Ne 3 1o teme «DJEKTPUYECKHE W MarHUTHBIC
SIBIICHUS.

Konmponvuas paboma Ne 4 no reme «CTpoeHHE aTOMa M aTOMHOTO s/Ipa» 1
«CTpoeHnue u 3Boonus BeeneHHo».

Hmoeosas nposepounas paboma.

Conep:xanne yueOHOro npeamera

7 KJIACC

(mepBbIii ro/1 00y4eHHsI HA YPOBHE OCHOBHOIO 0011ero odpasoBanus)!

I. BBengenue.

IIpeamer w Metoasl (U3MKU. DKCIEPUMEHTANBHBIM METOJ H3YyYCHHS
npuponbl. M3Mmepenwme QusnUecKMx BeaWYWH. [lorpenmrHoCcTh  M3MEpCHHS.
O06o061mIeHne pe3yabTaToOB dKCIepuMeHTa. HaOmroneHne mpocTeHImx sSBIACHUN U

MPOILIECCOB MPUPOJIBI C MOMOIIBI0 OPraHOB YYBCTB (3pEHUS, CIyXa, OCSI3aHUS).

13pecb 1 ganee NpeacTaBNeHHOE codepkaHme Kypca «Dr3nKa» MOXKET OT/IMYATLCA B 3aBUCMMOCTU OT BbIBPaHHOTO yunTeiem
y4yebHO-MeToAMYecKoro KomnaekTa, cootsetcraytowero ®rocC Il nokoneHus.
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Hcnonp3oBanue NpocTeUIMX U3MEPUTENbHBIX MOpubopoB. (CxemaTuueckoe
M300pakeHre ONbITOB. MeTo1bl OJydeHUsl 3HaHUH B pusuke. Pu3nka U TEXHUKA.

Dponmanvhasn nadopamopnas padoma.

1.Onpenaenenue 1eHbI ACICHUS U3MEPUTEIBHOTO TprbdOpa.

II1. IlepBoHaYanbHbIE CBEICHUS 0 CTPOCHUH BelleCTBA.

['unore3a o guckperHoMm ctpoeHuu BemecTBa. Moiekynbl. HempepbIBHOCTD
U XaOTUYHOCTH JIBHKEHUS yacTull BemiecTBa. Juddysus. bpoyHOBCKOe ABUKEHHE.
Mojenu rasza, >XHAKOCTA W TBEpPJOro Teja. B3auMojeicTBUE 4acTHll BEIECTBA.
B3anmHoe npuTtskeHne U OTTaJIKUBAHUE MOJIEKY. TpH COCTOSIHUS BEILIECTBA.

Dponmanvhasn nadopamopnasn padoma.

1.M3mepenune pa3sMepoB MajbIX TEl.

I11. B3aumopeiicTBue Te1.

Mexannyeckoe JBHXeHHE. PaBHOMEpHOE M HE PaBHOMEPHOE JIBUKEHHUE.
Cxopoctb. Pacuer mytu u BpeMeHHM ABUKEHHs. Tpaekropus. IIpsamonuHeiiHoe
npuxeHue. BzaummoperictBue ten. Muepuus. Macca. IlnotHocts. H3MepeHue
Macchl Tella Ha Becax. PacdyeT macchl u o6bema 1o ero mioTHoctd. Cuna. Cuiibl B
OpPUPOJIE: TATOTEHUS, TAHKECTH, TPEHUs, ynpyroct. 3akoH ['yka. Bec Ttena. CBs3b
MEXIY CWIOW TSXKECTH M Maccod Ttena. JuHamometrp. CrlokeHue ABYX CHII,
HAIPABJICHHBIX MO OJHOMU TpsiMoit. Tpenue. Ynpyras nedopmarusi.

DponmanvHule 1ad6OpamopHvle padomul.

1.13MepeHne Macchl Tella Ha pblYakKHbIX Becax.

2.3mepenue o0bema Tena.

3.0npenenenne MIOTHOCTU TBEPAOrO BEIECTBA.

4.I'pagynpoBaHue MPYKUHBI U U3MEPEHHUE CUJI TMHAMOMETPOM.

IV. laB/jieHne TBepABIX TeJl, dKHUIKOCTEH U ra3oB.

HNaBnenne. Omnweir  Toppuuemm.  bapomerp-anepona.  AtmocdepHoe
JABJICHUE HA pa3IMuHbIX BbhIcOTaX. 3akoH [lackans. CrnocoObl yBenWYeHHS U
yMeHbIlIeHHsT naBiaeHus. JlaBiaenue raza. Bec Bosmyxa. Bosayiminas o06osouka.
N3mepenne atmocdepHoro aaBieHus. ManomeTphl. [loprmHeBO# KUIKOCTHBIN

Hacoc. Ilepenaua nmaBiaeHUsT TBEPABIMH TEJIaMH, XUJIKOCTIMH, razamu. JleHcTBue
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KUJKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeNo. PacyeT naBieHUs >KUAKOCTH Ha
nHo U creHku cocyna. CooOmaromue  cocynbl. ApXuMmenoBa — Cuia.

I'mppasinueckuii npecc. I[lnasanue ten. Ilnasanue cynos. Bozayxomiasanue.

@ponmanvhole 1a0OpamopHbvle padombl.

1.Onpenenenne BBITAIKUBAOIIECH CHIIbI, JEHCTBYIOIIEH HA MOTPYKEHHOE B
KUIKOCTb TEJIO.

2.BbIsICHEHHME YCIIOBHI TUIABaHUA TEJA B JKUIKOCTH.

V. PaboTra 1 MOIIHOCTb. JHEPrUs.

Pa6ora. MourHocts. OHeprusi. Kunernueckass sueprus. IloTeHnumanbHas
sHeprus. 3aKOH COXpaHEHUs] MexaHnueckoil sHepruu. [Ipocteie Mexannsmbl. K11/
MexaHu3MoB. Ppruar. PaBHoBecne cuim Ha peiuare. MomeHT cuibl. Peryaru B
TEXHHUKE, ObITY M mpupone. [IpumeHeHne 3aKkoHa paBHOBECHS phluara K OJIOKY.
PaBeHCTBO paboT NMpu MCHOIB30BAHUH IPOCTHIX MEXAHU3MOB. «30JI0TOE MTPABUIIO»
MEXaHUKHU.

@ponumanvHsle 1a00pamopHbvle padombl.

1 .BeIsicHEHME YCI0BHS paBHOBECHS pblyara.

2.0npenenenue KIII npu noabeme 1o HaKJIOHHOM IJIOCKOCTH.

8 KIIACC

(BTOpOIi o 00yueHHsI HA YPOBHE OCHOBHOI'0 0011I€Er0 00pa3oBaHusl)

I. TensioBbIE SIBJICHUSA

Bnytpennss sneprus. TemnoBoe nsuxenue. Temneparypa. Temionepenaya.
HeobOpatumocTs mporecca Ttemmonepenayn. CBsA3b TeMIepaTypbl BEIIECTBA C
Xa0TUYECKUM JBI)KCHHEM ero dactuil. CrnocoObl HW3MEHEHUsS BHYTpPEHHEH
sHepruu. TemnonpoBoAHOCTh. Konu4uecTBO TEIUIOTHI. Y JelbHAsA TEIUIOEMKOCTb.
KonBekuus. M3nyuenne. 3aKOH COXpaHEHUs 3HEPrUM B TEILIOBBIX MPOIECCaX.
[lnaBneHne W KpucTalu3anus. YJenbHas TewoTa IMjaBieHus. ['padux
IJIaBieHuss u oTBepAeBaHus. lIpeoOpa3oBaHue »>HEpruM TMpPU HU3MEHEHUAX

arperaTHoro COCTOSIHMSI BemlecTBa. lMcnmapeHue ©  KOHJEHcAuUs. Y JaeJibHas
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TEIJI0Ta MapooOpa3oBaHus U KOHAeHcauu. PaboTa napa v raza nmpu paciiupeHu.
Kunenne xwuakoctu. BnaxnocTe Bo3nyxa. TemnoBble naBuratenn. ODHEPrUs
TOIUIMBA. Y IeNIbHAS TEIUIOTa CTOPAHUSL.

Arperatabie  cocTosiHusa. [IpeoOpa3zoBaHue DJHEPrUM B  TEIUJIOBBIX
npuratessx. KIIJI TemioBoro gBurartens.

DponmanvHule 1adopamopHvle padomul.

1.CpaBHEHHME KOJHUYECTB TEMJIOTHl MPU CMEIIMBAHUU BOJBI Pa3HOU
TEMIEPATYPHI.

2.M3mepeHne yaenbHOM TeIIOEMKOCTH TBEPAOTO TENa.

I1. DyekTpryecKue ABJEHUS U YJIEKTPOMATHUTHbIE SBJICHUS

DIeKTpu3alus Tea. DNeKTpuueckuil 3apsaa. BzaumopelictBue 3apsanos. JBa
BUJIA JICKTPUUYECKOTO 3apsaaa. JJMCKPETHOCTh AIEKTPUUYECKOTO 3apsiga. DJIEKTPOH.
3aKOH COXpaHEHHUA JICKTPUUECKOrOo 3apsifa. DIEKTPUUECKOE MoJie. IIEKTPOCKOII.
Crtpoenne aromoB. OOBSICHEHHE OIEKTpUYECKUX sBiIeHUNA. [IpoBomHUKM W
HEIIPOBOJHUKHA  d3JIEKTpuuecTBa.  JlelicTBHME  ANEKTPUYECKOro MOyl  Ha
AIEKTPUUYECKUE 3apsiJIbI.

[TocTOSIHHBIN BIEKTPUYECKUA TOK. VICTOYHHMKH 3JIEKTPUYECKOrO TOKAa.
Hocutenu cBOOOAHBIX ANEKTPUUYECKUX 3apsI0B B METaIIaX, KUJIKOCTAX U raszax.
DneKkTpuueckas LEenb U €€ cocTaBHble yacTH. Cuna Toka. EQUHULIBI CUJIBI TOKA.
Amnepmetp. M3mepenue cuibl Toka. Hampsbkenue. EquHuiel HanpsoKeHUS.
Bonbr™meTp. U3Mepenune HanpskeHusl. 3aBUCUMOCTh CHIIBI TOKA OT HAIPSYKEHHUS.

ConpotuBnenue. Eaununpl conpotuBieHus. 3akoH Owma [is yyacTka
JJEKTPUYECKOW Henu. Pacuer CONpPOTUBIECHUS NPOBOAHUKOB. Y JEJIBHOE
conpoTusiieHUE. [IpuMepsl Ha pacueT CONPOTUBIICHUS TPOBOAHUKOB, CUJIbI TOKA U
HanpspkeHust.  Peocratel.  IlocnepgoBarenbHOE W MapauieNIbHOE COCIMHEHUE
MMPOBOJHUKOB. J{€MCTBUS 3JEKTPUYECKOTO TOKA

3akon Jxoyns-Jlenma. PabGota osmektpudeckoro Toka. MOIIHOCTh
AIEKTPUUYECKOr0 TOKa. EquHUIIBI pabOThI 3JIEKTPUUECKOT0 TOKA, MPUMEHsIEMbIE Ha
npaktuke. CUeTUUK JEKTPUUECKON dHEPruu. DIIEKTpOHArpeBaTeyibHble TPUOOPHI.

Pacuer nsnextposHeprum, norpedissieMoil ObITOBbIMU TpubOopamu. Harpeanue
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MPOBOJHUKOB JJIEKTPUYECKUM TOKOM. KOJIHWYECTBO TEIUIOTHI, BBIAEISIEMOE
MPOBOJHUKOM ¢ TOKOM. Jlamma HakamuBaHus. KopoTkoe 3ambIkaHueE.
[Ipenoxpanurenu. MarautHoe noJsie. MarHuTHOE I10J1€ IPSAMOTO TOKAa. MarHuTHbIE
JMHUU. MarHuTHOE TMOJI€ KAaTYIIKKA C TOKOM. DJIIEKTPOMAarHUThl U UX NPUMEHEHUS.
[ToctossHHBIE MarHuThl. MarHuTHOE IMOJ€ TMOCTOSHHBIX MAarHuTOB. MarHuTHoOeE
nosie 3emid. J[eficTBME MArHUTHOTO NOJISI HA TPOBOJIHMK C TOKOM. DJIEKTPUYECKUI
JBUTATENb.

DponmanvHule 1adopamopHvle padomol.

1.COopka AIeKTpUYECKON e U U3MEPEHUE CHUIIBI TOKa B €€ Pa3IMYHbIX
y4acTKax.

2.M3mepeHne HaNpsHKEHUs Ha Pa3JIMYHBIX YYACTKAX 3JIEKTPUYECKOM 1ETH.

3.PerynupoBaHue CUJIbI TOKA PEOCTATOM.

4. I3mepeHre CONPOTUBIICHUS MPOBOJHUKA MPU TMOMOIIHM aMIEpMETpa H
BOJIbTMETpA.

5.3mepenne MOITHOCTH U paOOThI TOKA B DJIEKTPUUYECKOM JIaMIIe.

6. COOpKa AJIeKTPOMArHuTa U UCIIBITAHUE €TO ACHCTBUS.

7. I3ydeHune 3JIeKTPUIECKOr0 IBUTATENs MOCTOSHHOTO TOKA (HAa MOZENH).

II1. CBeToOBBIC sIBJICHUS.

Hctounuku ceera.

[IpssiMOMHEWHOE pacnpoOCTpaHEHUE, OTPAKEHUE U MPEJIOMIICHUE CBETA.
JIya. 3akoH otpaxkeHus cBera. Ilmockoe 3epkano. Jlunza. Ontuyeckas cuia
muH3bl. MBoOpakeHune, naBaemoe JnH30M. M3MmepeHue (OKYCHOTO pacCTOSTHUS
cobuparoreit muH3bl. Ontuyeckue npudopsl. ['na3 u 3penue. Oukw.

@ponmanvHsle 1a00pamopHvle padOmbl.

1.i3yueHune 3aKOHOB OTPAXEHUSI CBETA

2.HaGmronenue SsBICHUS IPEIIOMIICHUS CBETa

3.Ilonyuenue n300pakeHUs MPU TOMOIIY JTHUH3BI.

9 KUIIACC
(Tpermii rog o0yuyeHHusi HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHNs)

36



I. 3akoHbI B3aMMOIeCTBUA U ABUKEHUS TeJl.

MarepunansHas touka. Tpaekropus. Ckopocts. Ilepememenue. Cucrema
orcueta. OmpeaesneHUE KOOPAMHATHI ABUXKYIIEro Tena. ['paduku 3aBUCHUMOCTH
KMHEMATUYECKUX BEJIMYMH OT BpeMeHU. lIpsAMoiimHEeNHOEe paBHOYCKOPEHHOE
nerkeHrne. CKOpPOCTh paBHOYCKOPEHHOTO JBMKeHUd. Ilepemenienune rmpu
PaBHOYCKOPEHHOM JBWKE€HUU. OmnpeneneHue KOOpJAMHATHI ABMKYILIETO Tea.
I'paduku 3aBUCMMOCTH KHHEMATHYECKUX BEIUYMH OT BPEMEHH. Y CKOpEHUE.
OTHOCHUTEIBLHOCTh MEXaHUYECKOTO ABWKEHUA. MIHepunaibHas cuctema oTcyeTa.

IlepBeit 3akoH HproroHa. Bropon 3akoH Hbrorona. Tperuin 3akoH
Hrrorona. CBoboanoe manenue 3akoH BcemupHoro tsarorenus. KpuBonuneinHoe
NBWO)KEHUE. JIBM)KEHHWE 10 OKPYKHOCTH. VICKYCCTBEHHBIE CIYTHUKH 3EMJIU.
Pakersl. Mmnynbc. 3akoH COXpaHEHHMS WMITyJbca. PeakTMBHOE JBUXKECHUE.
JIBr>keHue Tesna, OpOIIEHHOTO BEPTUKAILHO BBEpX. J[BMKeHUE Tena, OpOIIeHHOTO
oJl yIrioM K TOpU3OHTY. JIBIDKeHHME Tella, OpOIIEHHOTO TOPHU30HTAJIBHO.
Yckopenue cBOOOAHOTO MajieHus Ha 3eMJle U IPYTUX IJIaHeTax.

@DponmanvHule 1adopamopHvle padomul.

1. UccnenoBanrie paBHOYCKOPEHHOTO JIBIXKEHUSI 0€3 HauallbHOW CKOPOCTH.

2.M3mepenHne yCKOpeHusi CBOOOTHOTO TaCHUSI.

II. Mexannuyeckne KoJieOaHUA M BOJIHBI. 3BYK.

Mexanndeckue konebanus. Amrutyna. [lepuwon, dacrora. CBoOoaHbIE
koneOanus. KonebarenbHbie cUCTeMBl. MasSTHUK. 3aBUCHMOCTH II€pHOJIA H
YacTOTbl HUTSHOTO MasiTHUKa OT JUIMHbI HUTH. lIpeBpailieHue >3HEepruu mnpu
KoJ1e0aTeTbHOM JBM)KCHHH. 3aTyXalomue KojeOanusi. BeIHYKIeHHbBIE KOJIeOaHus.
Mexannyeckue BOJHBL. J[nmHa BomHBL.  IIpomonbHBIE M TONEPEYHBIE BOJIHBL.
CkopocTh pacnpocTpaHeHHsi BOJHBI. 3BYyK. BwicoTa u TeMOp 3Byka. ['poMKOCTB
3Byka/ Pacmpoctpanenme 3Byka. CkopocTh 3Byka. OTpakeHHE 3ByKa. OXO.
Pesonanc.

Dponmanvhnaa nadopamopnan paboma.

1.MccnenoBanue 3aBUCUMOCTH TMEPUOJAA U YACTOThI CBOOOJHBIX KOJieOaHMI

MAaTEMATHYCCKOI'0O MasATHHUKA OT €0 JJIHNHEI.
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II1. DiekTpOMarHuTHbIC SIBJICHHS.

JleficTBlie MarHuUTHOTO TIOJIE Ha SJeKTpuueckue 3apsanbl. | 'paduueckoe
n3o0paxeHne MarHuTHOro moJis. HampamieHue Toka W HaMpaBlICHHE €ro
MarHutHoro moss. OOHapyeHHWe MAarHUTHOrO TMOJs 1O €ero JeWCTBUIO Ha
aneKkTpudyeckun  Tok.  IIpaBuno  neBoW  pyku.  MarHuTHbIM ~ TOTOK.
DJIEKTpOMAarHuTHasE  MHAYKIUA.  SIBJI€HHE  BJIEKTPOMArHUTHOW  WHIYKIUU.
[Tony4yeHnne nepeMeHHOr0 AAEKTPUYECKOTO TOKA.

OnekTpoMarHutHoe mnoje. HeogHopoagHoe W HEOJHOPOJHOE  MOJIE.
B3anMoCBs3b EKTPUYECKOTO U MATHUTHOT'O TOJIEH. DJIEKTPOMArHUTHBIE BOJIHBI.
CKOpoCTh  pacmpOCTpaHEHUS] JJIEKTPOMArHUTHBIX BOJIH. JEKTPOJBUTATENb.
DnekTporeHeparop. CBET — 3JIEKTPOMarHuTHasi BOJIHA.

Dponmanvhasa nadopamopnan padoma.

5.M3yueHue sBICHUS SJICKTPOMArHUTHON MHIYKIMH.

IV. CtpoeHue aTomMa U aTOMHOI0 1/Apa

PanunoaktuBHOCTh. Anbda-, Oerra- U ramma-uziaydeHue. ONBITHI TIO0
pacceuBanuto anbda-yactun. I[lmanerapnas wmomens aroma. ATOMHOE SpO.
[IpoToHHO-HEWTPOHHAsT MOJAENb sAnapa. MeToabl HAOMIOACHUS W PETUCTPALMH
yacTull. PaamoakTWBHBIE MpEBpaAIEHUs. OKCIEPUMEHTAIbHBIE METOJBI. 3apsi
sapa. MaccoBoe umcio siapa. AnepHele peakuuu. JleneHwe W CUHTE3  saep.
CoxpaHeHue 3apsija U MaccOBOIO YHCIA MPU SACPHBIX peakuuax. OTKpbITHE
MIPOTOHA U HEUTPOHA. SIAepHble CUIIbl. DHEPTUs CBSI3U YACTHIL B SIpE.

Oueprus cBs3u. Jledext macc. Boinenenue sHepruu IpH I€TIEHUN U CUHTE3€e
saep. Hcnosb3oBanue simepHoM 3Heprud. Jlo3umerpus. SaepHbId  peakTop.
[IpeoGpazoBanne BHyTpeHHEH »3HEpruu saep B DIEKTPUUYECKYIO DSHEPTHIO.
AToMHas »JHepretwka. TepMosiaepHblE peakuuu. buosornueckoe aeucTBue
paguanuu.

Dponmanvnaa nabopamopnan paboma.

1.3yueHue neneHus siapa atoMa ypada no gororpaduu TpeKoB.

2./3y4yeHure TpEeKOB 3apsKEHHbBIX YACTHIL IO TOTOBBIM (poTorpadusim.

V. Ctpoenue u 3Bosawouus Bcesennoii
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Cocras, cTpoenue u npoucxoxjacHue CoIHEYHON cucTeMbl. bonbluue Tena

Conneunoit cucremsl. Mansie Tena ConHeuHon cucteMsl. CTpOECHHE, U3IIyYEHUE U

spomoonus ConHua u 3Be31. CTpoeHue u 3Bojronus Beenennoi.

OTBOAMMBIX HA OCBOCHHE KaH()IOﬁ TEMBbI

TemaTuueckoe IJIAHUPOBAHHME C YKAa3aHHEM KOJIUYECTBA YaCOB,

Tema Jlabopartopusie | Kontpoasasie | Beero
7 xiacc paboThI paboThI 4acoB
BBenenue - 1 4
IIepBoHayanbHbIEC CBEACHUS O 2 1 7
CTPOEHUHU BEIIECTBA
B3aumopaeiictBue Tei 4 21
JlaBneHue TBEPABIX TEN, 2 22
JKUJKOCTEH U ra3oB
Pabora, MotHOCTH. DHEPTHs 2 1 11
IToBTOpEHHE. 1 3
Bcero: 10 6 68
Tema JlaGopartopusie | KonTpoasabie | Beero
8 paboThI paboTHI JacoB
xnace | T€IIOBbIE ABICHUS 2 1 12
N3MeHenune arperatHbix - 1 11
COCTOSTHUH BelllecTBa
DIIEKTPUYECKUE SABICHUS 5 1 27
DJIEKTPOMATrHUTHBIE SIBJICHUS 2 - 7
CBeTOBbBIC SBIICHUS 1 1 9
IToBTOpEHME. 2
Bcero: 10 4 68
Tema Jlabopartopusie | KortponsHbie | Beero
9 Kiace paboThI paboThI 4acoB
OCHOBBI KHHEMATHUKH 1 1 17
OCHOBBI TUHAMUKU 1 - 18
3aKOHBI COXpaHEHHUS B MEXaHUKE - 5
Mexanndeckue KoaeOaHus u 1 1 14
BOJIHBI. 3BYK
DIEKTPOMArHUTHOE TOJIE - - 21
Ctpoenue aroMa ¥ aTOMHOTO 1 1 19
sIpa.
CTpoeHue 1 3BOTIONUSA - 4
Bceenennoi

39




Hrorosoe nosropenue 1 1 4
Marepuaia, KOHTPOJb 3HaHUHI
YUAIIUXCSL.
Bcero: 5 4 102
7 Knacc
Noypoka | HaumeHoBaHue pa3fenoB, TEM
| Th Ha ypokax ¢puzuku. Yto uzyyaer pusmuka
2 dusnyeckre BenunHbl. V3Mepenne pu3ndeckux BeTnduH
3 TouHocTh 1 morpemHoCcTh U3MepeHui. Jlaboparopnast pabora Nel
«OmnpeesieHne 1EeHbI ICJICHUS U3MEPUTEIHLHOTO TPUOOpay.
4 dusnka U TeXHUKA
S5 Crpoenue BemecTBa. MOJEKybI
6 JlaGopatopnas pabota No2 «3mepeHune pazMepoB MaJIbIX TEJ»
7 Hubdy3us
8 B3aumonencrere MOJIeKyn
9 Tpu cocTOsIHMS BElllECTBA
10 [ToBTOpenue temsl «llepBoHavaIbHBIE CBEJEHUS O CTPOCHUU
BEILIECTBAY.
11 Kontponbshas pabora Nel «IlepBoHauanbHbIe CBEJEHUSI O CTPOCHHUH
BEILIECTBAY
12 MexaHnueckoe IBUKeHuEe. PaBHOMEpHOE M HEPABHOMEPHOE
nerkeHne CkopocTh. EquHUIBI CKOPpOCTH
13 Pacuer nyTu u BpeMeHHN ABM>KEHUS
14 Pemenue 3ama4 Ha pacyeT IyTH U BPEMEHU JIBUKCHUS
15 SIBrieHNE UHEPIUU
16 Bs3aumoneiicTBue ten
17 Macca. EquHuiis Maccul
18 Jlabopatopnas padota Ne3 «3mepeHue macchl Telia Ha PhIYaKHBIX
BECAX)»
19 [ImoTHOCTH BemecTBa
20 PacueT maccel 1 06beMa TeJa 1o ero MIOTHOCTH
21 Jlabopatopnas pabota Ne4 «3mepenune oObeMa Tenay
22 Pemenne 3amau «ImoTHOCTE BelecTBay
23 Jlabopatopnas pabota No5 «3mepeHne mIOTHOCTH TBEPJOTO TEa»
24 IIpoBepounas paborta «I110THOCTH TENaN
25 Cuia
26 SABnenue tarorenus. Cuma TAKECTU
27 Cuna ynpyroctu. 3akoH ['yka. Bec tena. EnuHunb! cuel.
28 Cuna tpenus. Tpenue nokos.
29 TpeHue B npupoae U TEXHUKE
30 Junamomertp. Jlaboparopnas pabora Ne6 «I'pagyrpoBaHue npy>KHHbI
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Y U3MEpEHUE CUJl JuHaMoMeTpom» ['paduueckoe nzoopakeHue
CHUIBI.

31 O6o0maroniee 3ausaTue no teme «B3zaumoaencTeue Tem»

32 Kontponbnas pabota Ne2 «B3aumonerictBue e

33 JlaBnenue. EnuHMUIBI 1aBIICHUS

34 HNasnenue. Enqununel nasnenus . CnocoObl yBeIUYeHUs U
YMEHBIIICHUSI TaBJICHUS

35 JlaBiieHHE B IPUPOJE U TEXHUKE

36 JlaBnenue raza

37 Ilepenada naBnenus KuaKocTIMH. 3akoH [lackans

38 JlaBneHue B )XKUAKOCTH U Ta3e. Pacder naBiieHus HA THO U CTEHKHU
cocyja

39 Pemienne 3anau. Pacuer gaBneHus Ha THO U CTEHKH COCYJa

40 CooOmatomuecs cocynpl. [IpuMeneHne cooO1anumxcs CocyoB

41 Bec Bo3znyxa. ATmochepHoe naBieHue

42 Nsmepenue atmocheproro gasiaenus. OnsiT Toppuuemm

43 Bapometp — anepoun. ATmocdepHoe MaBICHUS HA Pa3IMUHBIX
BBICOTaX

44 ManomeTtpsl. [opuriHeBOM KUIKOCTHBINM HAacOC. [ napaBiIndecKun
npecc

45 JlelicTBHE )KMIKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO

46 ApxumMenoBa cuiia

47 [1naBanue Tein

48 JlaGoparopnas pabora No7 «OnpeseneHue BHITATKUBAIONMICH CHIIBY

49 Pemienue 3a1auy « ApXuMe0Ba CUJI1ay

50 Jlabopatopnas pabota Ne§ «BrisicHeHHE yCIIOBUH TUTaBAaHUS TEN B
AKUJKOCTH

51 IInaBaHue CynoB.

52 BosznyxonnaBanue. Pemenue 3amau

53 [ToBTOpeHue Tembl «ApxumenoBa cuia. [lnaBanue tein.
Bo3znyxormiaBanuey

54 Kontponbshas pabota Ne3 «JlaBineHue TBEpAbIX TeM, JKUIKOCTEH U
ra3oB»

55 Mexanndeckasi pabota. Enunauiibl paboTsl

56 MoutHocTs. Pemenue 3agau

57 IIpocTteie MmexaHnu3Mbl. Peruar. MOMEHT CHJIBI

58 Pemenne 3amau. [Ipocteie Mexanu3mebl. Peryar. MOMEHT Cuiibl

59 Jlabopatopnas padota Ne9 «BeisicHeHHE yCIIOBUN PaBHOBECHS
pbIuara

60 biioku. «301510TO€ MPABUIIO MEXaHUKH

61 Pemenune 3agad. bioku. «3010T0€ MPaBUIO MEXAaHUKN

62 Koadunment nonesnoro aeicteus mexanusma. Jlaboparopnas

pabota Nel0 «Omnpenenenne KITJI mpu nmoaseme Tena 1o HaKJIOHHON
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IIITTOCKOCTH»

63 ITorennuanbHas U KHHETUYECKas dHeprus. IlpespanieHue SHeprui.

64 Pemenne 3amau «OHeprus»

65 Kontponbnas pabota Ned «Pabota. MomHoCTh. JHEPrus»

66 Ot BenMKOro 3a0IyKAEHUS K BEIMKOMY OTKPBITHIO (TOBTOPEHUE

Kypca pu3uku 7 Kiacca)
67 [ToBTOpenue. [ToaroroBka kK UTOrOBOM KOHTPOJIBHOU paboTe.
Pemenue 3anau
68 Urorosas koHTpoibHas paboTa 3a Kypc Gusnku 7 Kiacca
8 KIiacc

1 TemnoBoe nBwxkenue. Temneparypa.

2 Buytpennsis sneprus. CiocoObl H3MEHEHUSI BHYTPEHHEH dSHEPrUuu Teja.

3 TennonpoBOgHOCTS.

4 Konseknus. Uznyuyenue.

5 KonnuecTBo Temnotsl. EqUHUIBI KOWYECTBA TEIUIOTHI. Y JIeJIbHAs
TEIJIOEMKOCTb

6 Pacuet xonuuecTBa TEMIOTHI, HEOOXOUMOTO JUIsl HArpEeBaHUsA Teja WIn
BBIJEJISIEMOI0 UM IPH OXJIAKICHHU.

7 JlaGoparopnas pabota
Ne 1 «CpaBHeHHE KOJIMYECTB TEIIOTHI IIPU CMELIMBAHUU BOJBI Pa3HOI
TEMIIEPATYPbD.

8 3aKOH COXpaHEHHMs U NIPEBPALIEHUS SHEPTUU B MEXaHUYECKUX U
TEIJIOBBIX MPOIECCaX

9 Jlabopatopnas pabota
Ne 2 «M3mepenune yaenbHOM TEIOEMKOCTH TBEPOTO TEIay.

10 DHeprus TOIUIMBA. Y IeJIbHAsl TEIIOTa CTOPAHUSL.

11 Pemenue 3agau mo reme « TeruioBrle ABICHUS

12 Kontponwsnas pabora Ne 1, mo reme «TemnoBsie siBICHH.

13 ArperaTHble cOCTOsIHUA BenlecTBa. [lmaBnenne u orBepaeBanue
KpUCTAITNYECKUX Tell. ['paduk ruiaBieHus v OTBEpACBaHUS
KPUCTAJUIMYECKUX TEI.

14 VY nenpHas TEIUI0Ta IUIaBICHUS.

15 Pemenue 3a1a4 no reme «Y genpHasl TEIJIOTA MJIABICHUS.

16 Ucnapenne. HacelmeHHbI 1 HEHACBIEHHBIN ap. [lormonienne
SHEPrUH NPU UCIIAPEHUU KUJKOCTU U BBIIECICHUE €€ ITPU KOHAECHCAIUU
napa.

17 Kunenwne. Brnaxknocts Bozayxa. CriocoObl onpeiesieHusT BIAKHOCTH
BO3J1yXa.

18 VY nenbHas TeIoTa mapooOpa30BaHUs U KOHJICHCAIIUH.

19 Pabora ra3a u mapa pacmupenus. /[purarenb BHYTPEHHETO CTOpPaHUS.

20 JIBurarens BHyTPEHHETO CrOPaHMUSL.
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21

ITapoBas Typ6una. KIIJl TemoBoro aBurarels.

22 Pemenue 3amau no teme «/I3MeHEHHE arperaTHblx COCTOSIHUN
BEILIECTBAY.

23 Kontponbhnas padota Ne 2 o teme «3MeHeHue arperaTHbIX COCTOSTHUN
BEILIECTBAY.

24 DneKTpu3anus Tell IpU CONPUKOCHOBEHUU. B3anmoericTeue
3apsDKEHHBIX Tell. /[Ba pona 3apsioB.

25 DJIEKTPOCKOII.

26 JlenuMOoCTh NEKTPUUECKOro 3apsiaa. JneKTpoH. CTpOeHUE aTOMOB.

27 OObsICHEHUE DJIEKTPUUYECKUX SIBICHUU.

28 DJIEKTpUUYECKUM TOK. ICTOUHMKH 3JIEKTPUUECKOTO TOKA.

29 DJIeKTpUYECKas 1EMb U €€ COCTABHBIC YACTH.

30 DIIEKTPUUYECKUN TOK B MeTasuiax. JleHCTBUS 3JIEKTPUUECKOTO TOKA.
HanpagneHue 31eKTpruiecKoro Toka.

31 DIIEKTPUUECKUU TOK B MeTalliax. JlelCTBUS JIEKTPUUECKOTO TOKA.
HanpagneHue 31eKTprudecKoro Toka.

32 Cwuna Toka. EqMHUIBI CHIIBI TOKA.

33 Amnepmetp. M3mepenue cuiibl Toka. JJabopaTophas padora Ne 3
«COopKa ANEKTPUIECKON 1IETTH U U3MEPEHUE CUITBI TOKAY.

34 DneKkTpuueckoe HanpsikeHue. EqMHULIBI HanpsHKeHUsL.

35 JI/pabota Ne4 «M3mepeHune HanpsKeHUs Ha Pa3lUYHbIX yYacTKax
AIEKTPUUYECKON LIETTN

36 Penienre 3a1ay Ha CUJTy TOKAa M HAIPSIKEHUE

37 3aBUCHUMOCTb CHJIBI TOKA OT HAIPSKEHUS. DJIEKTPUUECKOE
CONPOTHUBIICHHE

38 3axkon OMa J1J1d yyacTka 1enu

39 Pacuer conpoTUBIEHUS NPOBOJHUKA. Y JEIBHOE COMPOTUBIICHHE

40 Peoctatsl. JI/pabota Ne5 «PerynupoBanue cuibl TOKa peOCTATOM

41 JI/pa6ota Neb6 «/3mepeHune COnpoTUBICHHS TIPOBOHUKA TIPH TIOMOIIIH
aMIIepMETpa U BOJIbTMETPA»

42 [TociiegoBaTenbHOE ¥ MapaIeIbHOE COCTMHEHUE MPOBOJHUKOB

43 PaGoTa snexkTpruieckoro Toka

44 MOIIHOCTB ANIEKTPUUECKOTO TOKa. EAMHUITBI pabOThHI 2IEKTPUUYECKOTO
TOKa, IPUMEHSIEMbIE Ha MPAKTUKE

45 JlaGoparopnas padora No7 «3mepenre paboThl 1 MOIITHOCTH TOKA B
JaMIIe»

46 HarpeBanue npoBOJTHUKOB 3JEKTPUUECKUM TOKOM. 3aKoH J[>koys-
Jlenna

47 Jlamma nakanmBanus. HarpeBarenbHbie prOOPEHI.

438 Kopotkoe 3ambikanue. [Ipenoxpannrenu

49 Pemenue 3a1a4 no reme « ANEKTPUUECKUE SIBICHUS

50 KonTponbaas padoraNe 3 o teme «DIeKTPUUECKUE SIBICHUS.

43




51

MarnurtHoe nose. MarHuTHOE 1oJie npsMoro ToKa.

52 MarauTHsbI€ JTMHAA

53 MarHuTHOE 1oJI€ KaTyIIKH C TOKOM. DJIEKTPOMArHUTHI.

54 JI/pabota No§ «COopka »eKTpOMarHuTa 1 UCIbITAHUE €T0 JACHCTBUS

55 [TocTostHHBIE MarHUTHl. MarHuTHOE T0JI€ MOCTOSSHHBIX MarHUTOB.
MarauTtHoe nosie 3eMIu.

56 JlelicTBME MAarHUTHOIO I10JIS HA IPOBOJAHUK C TOKOM.
DJIEKTPOJABUTATEb.

57 JI/ pabota Ne9 «M3ydeHue 3neKTpuIecKoro ABUTATENs TOCTOSIHHOTO
TOKa»

58 Hcrounuku ceera. PactipocTtpanenue ceera.

59 OTtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.

60 ITnockoe 3epkaino

61 [IpenomiieHue cBera.

62 JIunzel. OniTyeckas cusia JIMH3bI.

63 N3o0paxenusi, 1aBaeMble JTUH30M.

64 JlaGoparopnas pabota
Ne 10 «ITomyuyenue n300pakeHust PU MOMOITH JIMH3BDY.

65 Pemenune 3amad mo temMe «CBETOBLIE SIBJIICHUSY.

66 KonrponbsHas pabota Ne 4 o Teme «CBETOBBIC SIBJICHUS.

67 TermoBsle siBieHMs. VI3MEeHEHNE arperaTtHeIX COCTOSIHUN BELECTBA.
[ToBTOpEeHUE

68 DnekTpuueckue sieaenus. [losTopenue

9 knacc

| MarepuanbHas Touka. Cucrema oTcuera.

2 Ilepememienne. Onpenenenre KoopanHatsl Tena npu PIT.

3 PaBHoMepHoe npsimosinHeitHoe asuxenue (PI1T).

+ I'paduueckoe npeacrasnenne PI1JI.

5 Pemenue 3amay va PI/I.

6 [IpssMoIMHENHOE PAaBHOYCKOPEHHOE JIBUKEHHE. Y CKOPEHHE.

7 CKOpOCTh paBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO nBrKeHus. [ paduk
CKOPOCTH.

8 [1lyTh 1 nepeMenieHre npyu paBHOYCKOPEHHOM JIBMYKCHUH.

9 [1yTh 1 nepeMenieHre npyu paBHOYCKOPEHHOM JIBMYKCHUHU.

10 [lepeMelienre npu NpIMOJIUHEITHOM PaBHOYCKOPEHHOM JABUXKEHUH 0€3
HAYILHOW CKOPOCTH.

11 Pemenus 3a1a4 Ha paBHOYCKOPEHHOE ABUKEHUE.

12 Jlaboparopnas padbota Nel «OnpenieneHue ycKkopeHus Tefia npu
PABHOYCKOPEHHOM JIBHXKCHUN.

13 OTHOCHUTENBPHOCTD ABUKECHUS

14 Pemenne 3anau «lIpssmMoiMHENHOE paBHOYCKOPEHHOE ABUKECHUE)
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15

Pemenne 3anau «PaBHOYCKOPEHHOE JBHKEHHE)

16 IlonroToBka K KOHTPOJIbHOU paboTe «PaBHOYCKOPEHHOE IBH)KEHHE)

17 KontponbsHas padora Nel «IIpsimonuHeiiHOe paBHOMEPHOE U
PaBHOYCKOPEHHOE ABUKECHUEY

18 Ananu3s k/p. Pabota Han ommbkamMu

19 Nueprmanbhblie cucrteMsl orcuera. Ilepbiii 3akoH HproToHA

20 Bropoii 3akoH HproToHa.

21 Bropoii 3akon HerotoHa. Penrenue 3agauy.

22 Tperuii 3akoH HproTroHa.

23 Pemenue 3a1au ¢ npumeHeHneM 3akoHoB HbroTOHA.

24 Cunel B npupojie. Knaccuduxanus cu.

25 Bune! cuin. CBoOogHOEIaiEHHE.

26 Pemrenne 3amau Ha cBOOOJHOE MMAaJE€HUE TE.

27 JIBi>xeHue Tena, OpoIIeHHOr0 BEPTUKAIBLHO BBEpX. Perenue 3a1ad.

28 JIBr>xeHue tena, OpOIIeHHOTO TOPU3OHTAIIBHO.

29 Pemienne 3aau Ha ABMKEHUE TeJla, OPOIICHHOTO BEPTUKAIIBHO BBEPX.

30 JlaGopatopnas padota No2 «MccnenoBanue cBOOOJHOTO MaJCHUS TEID».

31 3akoH BcemupHoro tarotenus. PenieHue 3aja4y Ha 3aKOH BCEMUPHOTO
TATOTEHUS.

32 YckopeHne cBOOOAHOrO MajieHus Ha 3eMle U IPYyruX HEOECHBIX Tenax.

33 [IpssMonTMHENHOE Y KPUBOJIMHENHOE ABUKEHHUE.

34 JIBUKEHHE Tella 0 OKPYKHOCTHU C TOCTOSIHHOM 1O MOJYJIO CKOPOCTBIO.

35 HckyccTBEHHBIE CIYTHUKU 3E€MIIH.

36 NMnynbce. 3aKOH COXpaHEHUSI UMITYJIbCA.

37 Pemenue 3a1a4 Ha 3aKOH COXpPAaHEHUS UMITYJIBCA

38 PeakTrBHOE IBUKEHUE.

39 [ToBTOpeHue n 06061IeHNE MaTepraa Mo TeMe «3akoHbl HploToHa.
3aKOH COXPaHEHHS UMITYJIbCA»

40 Pemenne 3anau «3akonbl HpioTOHA. 3aKOH COXpaHEHUSI UMIYJIbCAY

41 Mexanndeckue konebanus. KonebaTenbHble CUCTEMBI: MATEMATUYECKHMA
MasgTHUK, IPY>KUHHBIN MasTHUK. BeTUUnHbI, XapaKTepU3yroIme
Kosie0aTeIbHOE IBIKCHHUE.

42 JIabopatopnas padota Ne 3 «MccneqoBaHue 3aBUCUMOCTH TIEPHOJIA U
4acTOTbl CBOOOHBIX KOJIEOAaHHI MAaTEMAaTUYECKOTO MasiTHUKA OT €ro
JUTUHBD.

43 Ilepuozasl kosieOaHM pa3IMUYHBIX MAITHUKOB.

44 I"apmonunueckue kosieOaHus

45 Pemenue 3amay Ha KoebaTeIbHOE TBIKEHHUE.

46 MexaHnndeckue BOJIHBL. Buabl BOJIH.

47 JInmvHa BOJIHBI.

438 Pemenue 3a1a4 Ha onpeneneHue JJIMHbI BOJHBL.

49 3BYKOBBIE€ BOJIHBI. 3BYKOBBIE SIBJICHUS

45




50 BricoTa u TeMOp 3ByKa. ' poMKocTh 3ByKa. PacnpocTpaHeHue 3BykKa.

51 Otpaxenue 3Byka. 9xo. Pemienne 3a1ad. 3ByKOBOM PE30HAHC.

52 Otpaxenue 3Byka. 9x0. Pemienne 3a1a4. 3ByKOBOM PE30HAHC.

53 [loBTOpEeHUEe 1 00001IeHNE MaTepuaia no TeMe «MexaHuyeckue
KoJeOaHusl U BOJHBIY

54 KontponbHas pabota Ne 3 o teme «MexaHnueckue KoiaebaHus u
BOJIHBI»

55 MarnutHoe nosne. OTHOPOAHOE U HEOTHOPOJHOE MAarHUTHOE IOJIE.

56 I'paduueckoe n3obpakeHre MarHUTHOTO TOJISI.

57 Hanpasienue Toka 1 HanpapiieHUE JUHUI €ro MarHUTHOTO TOJISL.

58 OOGHapyXeHre MarHUTHOTO TOJIS TI0 €ro JCUCTBUIO HA DJICKTPUUECKUN
TOK. [IpaBuiio JIeBOM pYKHU.

59 Pemenne 3amau «/leiicTBre MarHMTHOIO TOJISI HA TPOBOJHUK C TOKOM)

60 Nuayknyst MarHuTHOTO MOJIS.

61 Pemenue 3anau Ha «lIpaBuno neBoy pyku. MHIyKIMsI MAarHUTHOTO
OJIS»

62 MarHuTHbIN MOTOK

63 SIBneHnE PIEKTPOMAarHUTHON MHIYKIIMH.

64 Hanpasnenue naaykunonHoro toka. Ilpasuio Jlenna

65 [TonydyeHne nepeMeHHOro AMEKTPUUECKOro Toka. TpaHchopMarop.

66 Pemienne 3aay Ha «SIBJIEHHE 3JIEKTPOMArHUTHOW UHIYKIIUN»

67 DJIEKTPOMArHUTHOE TIOJIE.

68 DJIEKTPOMArHUTHBIE BOJIHBI.

69 [1Ixaja 3J1eKTPOMAarHUTHBIX BOJIH.

70 Pemienue 3a1au «JI€KTPOMArHUTHBIE BOJHbBD)

71 WNurepdepenius ceera.

72 DJIEKTpOMAarHUTHAsI IPUPOJIa CBETA.

73 IIpenomnenue cera. GU3NUECKUN CMBICI IMOKA3aTEeIIs

74 Jucnepcus crera

75 Tunbl onTHYecKuX CEKTPoB. Iloriomenune u ucryckanue cBera
aToMaMu

76 BinsiHue 3J1€KTPOMArHUTHBIX U3JIYYEHUN HA )KUBBIE OPTaHU3MBbI

77 [ToBTOpeHue n 06001IeHIE MaTepraa Mo TeMe « ITEeKTPOMATrHUTHO
noJie. DJIEKTPOMATrHUTHBIE KOJICOAHUS U BOJTHBD)

78 KontponbHas pabota Ne4d « 9neKTpOMarHuTHOE MOJIE»

79 PannoakTHBHOCTB KaK CBUJETEIBCTBO CI0XKHOIO CTPOCHUS aTOMA.

80 Mopenu atomoB. OnbiT Pezepdopra.

81 PannoaktrBHBIE pEeBpalIEHUs] AaTOMHBIX SAED.

82 DKCMEPUMEHTAIbHBIE METO/Ibl UCCIIEIOBAHUSI YACTHII.

83 OTKpBITHE TPOTOHA U HEUTPOHA

84 CoctaB aToMHOr0 Aapa. MaccoBoe uncio. 3aps10BO€ YHCIIO.

85 Pemenne 3anau «CocraB atoMmHOTO siapa. MaccoBoe uncio. 3apsaa0Boe

qUCJIO0»
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86

N3oTommI.

87 Anbpda- u Oera- pacnian. [IpaBunio cmemeHus.

88 Pemenne 3anau «Anbda- u 6era- pacnaj. [IpaBuno cmenieHus»

89 SAnepuble cuiibl. DHeprud cBsi3u. Jledekt mMacc.

90 Pemenue 3a1a4y Ha « DHEPTUIO CBA3H, TEPEKT MACC»

91 Jlenenue sanep ypana. LlenHsble siaepHbIe peaKkiuu.

92 Snepuslii peaktop. [Ipeobpa3oBaHue BHyTpEHHENW SHEPTUHU AlIEP B
AIEKTPUUYECKYIO SHEPTHIO.

93 JIaGopatopnas padota Ne 5. «M3yuenue aenenus siiep ypaHa mno
doTorpadusiMm TPEKOBY.

94 TepmosinepHas peakuysi. ATOMHasi JHEpreTHKa.

95 buosiornueckoe neicTBUE paaralyi.

96 [ToBTOpeHue n 06061eHne MaTepuaia no reMe «CTpoeHue aTroma u
aTOMHOTO sIJIpa»

97 KontponbHas pabora Ne 5 «CtpoeHue aroMa U aTOMHOTO SIIPay.

98 Cocras, cTpoeHue u npoucxoxaeHne CoaHEeUHOU CUCTEMBbI

99 bonbimme nnanets CoIHEYHOM CUCTEMBI

100 Mauiebie Tena CoOnHEYHOW CHCTEMBI

101 Ctpoenue u 3BoJronust CosHIa U 3BE3]1

102 Ctpoenue u 3BoJronus BeenenHnon
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