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MNOACHUTEJBHASA 3AIINCKA

Pabouvas mporpamma o MaTeMaTHUKe pa3paboTaHa Ha OCHOBAHUU:

— ®@epepanbHoro 3akoHa or 29.12.2012 Ne273-03 «O6 obpazoBannu B Poccuiickoii
Oenepanum» (B IEUCTBYIOUIEH peAaKIIMU CO BCEMU U3MEHEHUSIMH U TOTIOTHEHUSIMH );

— @enepalibHOTO TOCYAApCTBEHHOIO0 00pPa30BATEIBLHOTO CTAaHJIAPTa OCHOBHOIO OOIIETo
0o0pa3oBaHMs, YTBEpPXKICHHOTO TMpUKa3oM MuHuUCTEpcTBAa mpocBelleHus Poccuiickoii
®Denepanun ot 31.05.2021 Ne 287 (manee — @I'OC O0O0);

— IlIpuka3za MunucrepctBa npocsemienus Poccuiickoit @eaepannu ot 11 mexadbps 2020 r. Ne
712  «O BHeceHWHM M3MEHCHHH B HEKOTOpble QeaepalibHble TOCYJIapCTBEHHBIC
oOpa3oBaTellbHbIC  CTAaHAAPThI  0O0mIEro OOpa3oBaHHWS IO  BOMPOCAM  BOCHHUTAHUS
oOydaromuxcs», ¢ Y4ETOM MNPUMEPHOM MPOrpaMMbl BOCHUTAHUS (MPOTOKON pEIHICHUS
benepaibHOr0 Yy4eOHO-METOUYECKOTO 00beIMHEHHS TI0 001eMy o0pa3oBaHuto OT 02 uroHs
2020 1. Ne 2/20);

— @enepasibHOl paboueld mporpaMMmbl MO MaTeMaTHKEe, Ha YPOBHE OCHOBHOTO OOMIETO
00pa3oBaHusl, ABISIOLIEHCS CTPYKTYPHBIM 3JIEMEHTOM COJEPKATEIBHOIO pa3/iena OCHOBHOM
00pa3oBaTeNbHOI MpOorpaMMbl OCHOBHOTO 00111ero oopazoBanust MAOY munes Ne 28;

— TOCTaHOBJICHUA [ TaBHOTO rocyaapcTBEHHOro caHUTapHOro Bpada P® ot 28 centsops 2020
roga Ne28 «OO0 ytBepxkiaenun canutapubix mnpaBuin CII 2.4.3648-20 «CanurapHo-
SMUAEMHOJIOTHYECKHE TPeOOBaHMSI K OpPraHu3allksM BOCIHTAHUSA U OOYYEHHs, OTAbIXa U
03710POBJICHUS AETEN U MOJIOJIEKI;

— IlonoxeHnus o paboueil mporpaMme B MyHUIIMIIAJIBHOM aBTOHOMHOM 0011€00pa30BaTeIbHOM
yupexaenun suuee Ne 28, yrBepkaeHHoro mnpukazoM no MAOY munero Ne 28,
yTBepkAeHHOro npuka3zom no MAOY munero Ne 28 «01»07. 2023 Ne437;

— paboueit nporpammel Boctiutanust MAOY nuuest Ne 28;

— yue6Horo miaHa MAOY snunes N228 Ha TeKyIUK y4eOHbIN IO/,

Monynb paboueil mporpaMMbl BOCIIUTAHUS «Y pOUYHas AEATEIbHOCTD) pPeaJlu30BaH uyepes

— IpPUMEHEHHE Ha YpPOKE MHTEPAKTUBHBIX (opM pabOThl: HHTEUIEKTYalbHBIX WID,
JTUIAKTUYECKOr 0 TeaTpa, TUCKyCcCuil, paboThl B apax u Jip.;

— opraHmzanuio IecTBa MOTHUBUPOBAHHBIX U OJPYAUPOBAHHBIX Yy4YallUXCS HaJ MX
HEYCIIEBAIOIINMHU OJTHOKIACCHUKAMU;

— UVHUIMMPOBAHHUE U MOAJEPIKKA UCCIIEI0BATENBCKON ASSITEIbHOCTH HIKOJBHUKOB;

— (¢dopMHpOBaHHE U Pa3BUTHE JTOBEPUTEIbHBIX OTHOIIEHUN MEX]y YUHUTEIEeM M yYEHUKAMH,
CIOCOOCTBYIOIMX MO3UTUBHOMY BOCHPUSATHIO yYallUMUCSA TPeOOBaHUM U MPOChO yduTes,
AKTHBU3ALIMH MX [TO3HABATEILHOU JEATEIbHOCTH;

— noOyXJIeHHE IIKOJILHUKOB COOIOAATh HA ypOKe OOIENPUHATHIE HOPMBI TOBEICHUS, ITPABUIIaA
OOIIeHHsI CO CTapIIUMHU (YUUTENSIMH) U CBEPCTHUKAMHU (IIKOJILHUKAMHU );

— T[pUBJICYEHUE BHUMAHMUS WIKOJIHHUKOB K IEHHOCTHOMY acCIEKTy HM3y4aeMbIX Ha YpOKe
SBJICHUH, OpraHu3anus paboThl AeTeil ¢ couuanbHO 3HaUUMOM HH(opMarueit — o6cyXaaTh,
BBICKA3bIBaTh MHEHUE;

— HCHOJb30BaHUE BOCIMTATEIbHBIX BO3MOXKHOCTEH cojAep:KaHMs Yy4eOHOTo mpeaMera depes
JEMOHCTpAIIMIO JIETSIM MPUMEPOB OTBETCTBEHHOTO, IPa)XIaHCKOTO MOBEACHUS, IPOSBICHUS
YEJIOBEKOIFOOMS ¥ T0OPOCEPACUHOCTH.

[IpuoputeTHBIMU TIEIIMU 00YUYEHHUSI MaTEMaTHUKE B 5—6 Kiaccax sIBJISIOTCS:

® MnpononKeHue (GOPMHUPOBAHMS OCHOBHBIX MATEMATUYCCKUX TOHATUN (YUCIIO, BETHUMHA,
reomeTpuueckas (urypa), oOecrneunBarOmMX MPEEeMCTBEHHOCTh M MEPCIEKTHUBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00y4aroIuXcs;



® Dpa3BUTHE HHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  OOydarommxcs,
MO3HABATEIBHON AaKTHMBHOCTH, HWCCIEIOBATCILCKUX YMEHHW, MHTEpeca K H3YYCHHUIO
MaTeMAaTUKH;

e MOjABEACHUE O0YYAIOIINXCS HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3H
MaTEMaTHKH ¥ OKPYKAIOIIETO MUPA;

e (QopmupoBanue  (QyHKIMOHAIBHONH  MaTeMaTH4YEeCKOW  TPaAaMOTHOCTH:  yYMCHHS
pacno3HaBaTb MATCMATHYCCKUC OOBEKTHI B PCAJIbHBIX JKU3HCHHBIX CHUTyallUdX,
MNPUMCHATH OCBOCHHBLIC YMCHUSA I PCUICHUA HNPAKTUKO-OPUCHTUPOBAHHBIX 3ajay,
UHTEPIPETHPOBATh TOJYYCHHBIC pPE3yJIbTaThl U OICHHBATh WX HA COOTBETCTBHE
NPaKTUYECKON CUTYyallnH.

OcHOBHBIC JTUHHUH COJICPKAaHUS Kypca MaTEeMAaTHKU B 5—6 Kiaccax — apudmMerndeckas u
reOMEeTpHYECcKas, KOTOPbIE pa3BUBAIOTCS MapajlieIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYrod, a B TECHOM KOHTAKTE€ M B3aUMOJICHCTBUHU.
Taxke B Kypce MaTeMaTHKH MTPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMH ajreOpbl U OMHUCATEIILHOU
CTaTUCTUKMU.

W3ydenne apupMETHUECKOro MaTepuaja HAYWHACTCS CO CUCTEMATH3AIlMH W Pa3BHTHS
3HAHWI O HATYPAJIBHBIX YHCIIAX, MOJyYCHHBIX HA YPOBHE HA4YaIBHOTO 0011Iero oopasoBanus. [Ipu
3TOM COBEPIICHCTBOBAHHE BBIYUCIUTEILHON TEXHUKH U (POPMHUPOBAHUE HOBBIX TEOPETHUECKUX
3HaHUH COYETACTCS C PA3BUTHEM BBIYMCIUTEIBHON KYJIBTYpbl, B YAaCTHOCTH C OOydYeHHEM
IIPOCTEUIINM NPUEMAM NPUKUIKU U OLIEHKH PE3YyJIbTaTOB BBIYMCICHUN. M3ydeHne HaTypaabHbIX
Yrcel MPOJI0JDKAETCS B 6 Kllacce 3HAKOMCTBOM C HA4aJbHBIMU MOHITHSIMH TEOPUU ASTUMOCTH.

Havano u3ydeHuss OOBIKHOBEHHBIX M JECSITHUHBIX NIpoOeil OTHECEeHO K 5 Kiaccy. ITo
HepBLIfI 9Tall B OCBOCHHU ]:[pO6€I>i, Koraa HOpPOUCXOAUT 3HAKOMCTBO € OCHOBHBIMHM HIACAMU,
NOHATUSAMHM TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX Jpo0eil B MOJHOM 00bEMe
MPEIIeCTBYeT U3YUCHUIO AECATUYHBIX APOOel, 4TO Ienecoo0pa3Ho ¢ TOYKH 3PEHUsl JOTHKU
W3TIOKEHUSI YUCIIOBOM JIMHHMM, KOTJa MpaBWia JEUCTBUN C JAECATUYHBIMU JIPOOSMHU MOXKHO
000CHOBATH YK€ HU3BCCTHBIMU aAJITOPUTMAMH  BBINIOJTHCHUA I[Cf/iCTBHﬁ C OOBIKHOBEHHBIMU
I[pO6$[MI/I. 3HAKOMCTBO C JACCATUYHBIMU Hp06$IMI/I paciipuT BO3MOXHOCTU OJid IMOHWMAaHHA
00y4JarImUMHUCS TPUKIATHOTO IPUMEHEHHUST HOBOH 3alKCH MPU U3YYECHUU APYTUX MPEIMETOB U
P IPAKTHUECKOM HcToNib3oBaHuU. K 6 kiaccy oTHeCEH BTOPOM dTam B U3y4YEHUU ApoOeH, rie
MIPOUCXOUT COBEPIICHCTBOBAHWE HABBIKOB CPABHEHHS W TpeoOpa3oBaHUs IpOOCH, OCBOCHHE
HOBBIX BBIYHUCIWUTCIBHBIX aQJII'OPUTMOB, OTTAYWMBAHUC TCXHUKH BBI‘IHCJIGHI/II;'I, B TOM YHUCIIC
3HAUEHUHN BBIPAKCHHM, COJIEPKAIINX U OOBIKHOBEHHBIE, U JCCSITHYHBIC IPOOH, YCTAHOBJIICHHE
CBsI3eM MeXIy HMMH, PaCCMOTpEHHE MPUEMOB pelIeHus 3ajad Ha apoou. B Hauanme 6 kmacca
MPOUCXOAUT 3HAKOMCTBO C IMOHATHEM IIPOLCHTA.

Oco0EHHOCTRIO HU3YUYCHUA MOJIOKHUTCIBHBIX U OTPULATCIIBHBIX YUCCIT ABJIACTCA TO, YTO OHU
Tak)Ke MOTYT paccMaTpUBaThCS B HECKOJIBKO JTamoB. B 6 kjacce B Hadalle M3YYCHHS TEMbI
«ITonoxuTenbHble U OTPUIATENBFHBIE YKCIa» BhiAeNseTcs noareMa «llenbie yncna», B paMkax
KOTOpOﬁ 3HAKOMCTBO C OTpULATCIIBHBIMU YHUCIaMU H JleﬁCTBHSIMH C TIOJIOKUTCIIBHBIMHU "
OTPHIIATEIEHBIMUA YUCIIaMH TTPOUCXOTUT HA OCHOBE COZIEPIKATEIBHOTO MOIX0/1a. DTO MO3BOJISIET
Ha JIOCTYITHOM YpPOBHE ITO3HAKOMHUTH OOYYAIOUIMXCS MPAKTUYECKH CO BCEMHU OCHOBHBIMU
MOHATHUAMU TCMbI, B TOM YHCJIC U C IpaBUJIaMU 3HAKOB IIPU BBIITOJHCHUU apI/I(l)MeTI/I‘-IeCKI/IX
nevictBui. M3yueHne parimoHaIbHBIX YMCEIT Ha 3TOM HE 3aKOHYHUTCS, a OYeT MPOJO0KEHO B Kypce
anreOpsl 7 Kiacca.

[Tpu 0O6y4eHun penieHnIo TEKCTOBBIX 3a/1a4 B 5—6 KJlaccax UCIOIb3YIOTCA apUPMETHIECKHE
npuémsl perienus. [Ipu oTpaboTke BEIYUCIUTENBHBIX HABBIKOB B 5—6 KJlaccax pacCMaTpHBAIOTCA



TEKCTOBBIE 33aJ]au CJIEIYIONINX BUAOB: 3a/1a4M Ha IB)KEHUE, HAa YaCTH, Ha IOKYTIKH, HA padoTy U
MIPOU3BOIUTEIILHOCTD, HA MPOIICHTHI, HA OTHOIICHUS U Tpornopiui. O0yJaronuecs 3HAaKOMSITCS C
npuéMaMH pelieHus 3amad  nepeOopoM  BO3MOXKHBIX BapHAHTOB, ydarcs paboTath ¢
uHbopMalmel, mpeAcTaBIeHHON B (hopMe TaOJIUIl WK JUarpamm.

B mporpamme yuebHoro kypca «MaTtemaTuka» MpeaycMOTpeHo (GOopMUpOBaHUE
MPOTEACBTUUECKUX aNreOpanuecKux IMpeacTaBleHuil. bykBa Kak CHMBOJI HEKOTOPOTO YHCIa B
3aBUCUMOCTH OT MAaTEMATHYECKOr0 KOHTEKCTAa BBOJUTCS IOCTEINEHHO. DyKBEHHass CUMBOJIMKA
HIMPOKO HCIIOJIb3YETCSl MPEeXkAe BCEro AJsl 3alUCH OOIIMX YTBEPXKICHUM W MPeUIoKECHUIA,
¢dbopMyI1, B YACTHOCTH JJIsi BBIYUCIICHHUSI T€OMETPUYECKUX BEIIMYHMH, B KAUECTBE «3aMECTHUTEIIS»
qyuca.

B nporpamme yueOHOro kypca «Maremarnka» MpeACTaBleHA HarJsIHas TECOMETpuUs,
HalpaBlieHHAsT Ha pa3BUTHE OOPA3HOTO MBILIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKECHHUS,
M300pa3UTEIbHBIX YMEHHUA. DTO BaXKHBIH ATal B U3yUYE€HUH T€OMETPUU, KOTOPBII OCYIIIECTBIISETCS
HAa HAIJBITHO-TIPAKTUYECKOM  ypPOBHE, ONHMPASTCs Ha  HArIsAHO-00pa3HOE  MBIIUICHHE
oOyuaromuxcs. bomnpIinas posib OTBOJUTCS MPAKTUYECKON ACATEIHHOCTH, OIBITY, SKCIIEPUMEHTY,
MoiepoBaHuio. O0yyaroecs: 3HaKOMSITCSL ¢ TEOMETPUUYECKUMU (PUTypaMu Ha TJIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEUITUMH KOHPUTYpallUsIMU, y4aTcs H300paxkaTh UX Ha HETMHOBAaHHOU
W KIeTYaTOH Oymare, paccMaTpWBAIOT WX NpPOCTEeHIIME CBOHCTBA. B mporecce u3ydeHus
HaIISITHOW TE€OMETPUU 3HAHMS, MOJTYyYeHHbIE O0y4YaloImMUMUCS Ha YPOBHE HAYaJIbHOTO OOIIEro
00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

CornacHo yuyeOHOMYy IUIaHy B 5-0 KilaccaX HW3y4aeTcs HHTETPUPOBAHHBIA MpeAMET
«MatemaTuka», KOTOPBIM BKIIIOYAET apu(PMETHUSCKUN MaTepual U HarJISIIHYI0O T€OMETPHIO, a
TaKKe MPOTEACBTUUCCKUE CBEACHHS M3 aiareOphl, SJIEMEHThI JIOTUKU U Havalla OMHCcaTeIbHOU
CTaTUCTHUKH.

Ha u3yuenue yuebHOrO Kypca «Marematrka» oTBOIUTCS B 6 kiacce — 170 dacoB (5 yacoB
B HEJIENIO).

Pabouas mporpamma o anreOpe cocTaBieHa U3 pacueTa 4acoB, YKa3aHHBIX B yueOHOM
wiane MAOY nunes Ne28:

Kon-60 uacoe 6 neoenio
6 knacc

1. Yacmu yuebnoeo niaua
2. OO0s3aTenpHasi yacTh y4eOHOrO IJIaHa 5
3. Yactb yueOHOro miana, popmupyemast

y4acTHUKaMU 00pa30BaTeNIbHBIX 1

OTHOUIEHUI
4. UTOI'O 6

Takum o6pa3oM, U3yueHne MaTeMaTUKU B 6 Kilacce MpeaycMaTpuBaeT pecypc y4eOHOro
BpemeHn 204 dacoB B roj (6 yaca B HEJIENIO)
dakTHyeckH (¢ y4eToM roJJOBOro KaJeHIapHOro Tpaduka U pacnucanus 3aHatuil Ha 2023-
2024 y4eGHbli ros1) naHHas paboyas mporpamma paccurrana Ha 191 gac.
Komnencanus Hegoctaromux 13 yacoB ocymiecTBisieTcs 3a cueT 13 yacoB 00001aronero
HIOBTOPEHMUSL.
COAEPXAHUE OBYYEHUA
6 KJIACC
HarypanbHble ynciia



Apudmernueckue AEHCTBUS C MHOTO3HAUYHBIMU HAaTypaJbHBIMM uucClIaMH. UYHCIOBbIE
BBIPKEHUS, TMOPAJOK JCHCTBHIA, MCIOIB30BaHUE CKOOOK. Vcmoip30oBaHWE MPU BBIYUCICHUSIX
NEPEMECTUTENIBHOIO U COYETATEIBLHOTO CBOWCTB CIIOKEHUS U YMHOXKEHHUS, paCIpeeIUTEIbHOIO
cBOMCTBa yMHOKeHUA. OKpYIJIEHHE HATYpaJIbHBIX YHCEIl.

Jlenutenu W KpaTHblE 4MCiIa, HAauOONbIIMI OOIMH JenuTeslb U HauMeHbIlee oOliee
KpaTHoeE. J[emMMocTh CyMMBI M pou3BeAeHUs. [lesieHne ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs! JIpo0Ob, OCHOBHOE CBOMCTBO JpoOM, cokpauieHue Ipobei. CpaBHeHUe u
ynopsiounBaHue 1pobeil. Penienne 3aau Ha HaXOXKJIEHHE YacTU OT LIEJIOr0 U LIEJIOro IO ero
yacTd. J[poOHOe umcino Kak pesynbTar aeneHus. llpeacraBieHue AeCATUYHOW ApoOH B BUIC
OOBIKHOBEHHON ApoOM W BO3MOXHOCTH TIPEJACTABICHUS OOBIKHOBEHHOH JpoOM B BHIC
necaTuyHol. Jlecstuunble ApoOM M MeTpuyeckas cucrema mep. ApupMeTHuuecKkue AeHCTBUS U
YHCJIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMU M JECSITUYHBIMU JPOOSIMU.

OtHomrenue. /JleneHne B JaHHOM OTHOIIEHWH. Macmrtad, mpomopuusi. I[lpumeHenue
IIPONIOPLUI IIPY PELLIEHNH 3a]1a4.

ITonsiTue npoueHTa. BrluncieHne npoueHTa OT BEJIMYMHBI U BEJIMUYUHBI 110 €€ MPOLIEHTY.
BeipakeHue NpoueHTOB JeCATUYHBIMHU JApoOsimMu. PemneHue 3agay Ha NpoLeHTHl. BelpakeHue
OTHOIIECHUS BEJIMYMH B IIPOLIEHTAX.

ITosi0kuTEeIbHBIE M OTPULIATEIbHBIE YHCJIA

[TonoxxurenpHbIE M OTpULIATENBHBIE Yucia. Llenbie yncia. Monynb yuciia, reoMeTpudecKas
UHTEpHpeTanus MoAyias uucia. M3o0paxeHue uyucen Ha KOOpPAMHATHOM mpsiMoil. UwucioBble
npoMexyTku. CpaBHeHHe uyHcel. ApudMeTHdyeckue JeHCTBHS C TMOJOXKUTEIbHBIMU U
OTpULIATENbHBIMU YUCIIAMHU.

[TpsimoyronbHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHne Touek u GUryp Ha KOOpAUMHATHOM TMIIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Tpumenenue OyKB JUIsl 3aIMCH MaTEMaTUYECKUX BBIpaKEHUHN U mpennoxkeHuil. CBoiicTBa
apupMeTHuecKuX AeHCTBUHA. BykBeHHBIE BBIpa)KE€HHsSI M YMCJIOBbIE MOACTAaHOBKH. ByKBeHHbIE
pPaBEHCTBA, HAXOXJIEHHE HEHU3BECTHOrOo KOMIOHEeHTa. Popmysbl, (GOpMynbl NepuMeTpa H
IUIONIA/IM IPSIMOYTOJIbHYKA, KBajipaTa, 00bE€Ma napasuienenurnena u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemnrenne TekcTOBBIX 3a/1a4 apupMETHYECKHUM CHocoOoM. PeleHne JOrMuecKux 3ajaad.
Pemenue 3a1a4 nepeGopoM Bcex BO3MOKHBIX BApUAHTOB.

Pemenue 3ama4, copepKamnx 3aBUCUMOCTH, CBS3bIBAIOIIUX BEIMUUHBL: CKOPOCTh, BPEMs,
paccTtosiHue, IIeHa, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTENBHOCTh, BpeMs, 00bEM pabOTHI.
EnvHuLBI M3MEpeHus: Macchl, CTOUMOCTH, PAcCTOSHUS, BPEMEHH, CKOpPOCTH. CBsI3p MEXIY
€VMHUIIAMU U3MEPEHUS KaX 101 BEJINYNHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOLIEHHEM, MPOMOPLUUOHAIBHOCTHIO BEJINYHH,
MPOLIEHTaMH; peIIeHHe OCHOBHBIX 33J1a4 Ha APOOU U POLIEHTHI.

OrneHka M MPHUKHUIKA, OKpyTieHue pesynbrata. CocTaBieHHEe OYKBEHHBIX BBIPRKEHUH 1O
YCIJIOBUIO 3aJ1a4H.

[IpencraBneHne AaHHBIX C MOMOIIBIO TaOmul U auarpamm. CrosGuaTbele AMArpaMMBbL:
YTCHHME U NOCTPOCHUE. UTCHNE KPYyTOBBIX AUATrPAMM.

Harusinnas reomerpust

Harnsaneie npeacraBneHus o purypax Ha MIOCKOCTU: TOYKA, IPsIMast, OTPE30K, JIyd, YT O,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.



B3aumHOe pacnosiokeHHMe [BYX TIPAMBIX Ha IUIOCKOCTH, IIapajuIeIbHBIE IIPSMBIE,
NEPHEHANKYJSIPHBIE NpsiMble. I3MepeHne pacCTOSHUN: MEXAYy ABYMs TOYKAMH, OT TOYKHU 0
IIPSIMOM, ITIMHA MapIIpyTa Ha KBaJpaTHOM CETKeE.

H3Mmepenne U IOCTPOCHHE YIVIOB C IMOMOIIBI0 TpaHCIOPTHpa. BHIBI TpeyroyibHHUKOB:
OCTPOYTOJIbHBIN, IPSIMOYTOJbHBIN, TYNOYIOJbHBIM, paBHOOEAPEHHBINH, PaBHOCTOPOHHUIA.
YeTpIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOIBHUKOB. [IpsAMOYroIbHUK, KBaapaT: UCIOJIb30BaHUE
CBOWCTB CTOpOH, YIJIOB, AMaroHaneld. M3o0paxxeHue reoMeTpuueckux (Guryp Ha HEIMHOBAHHOM
Oymare C MCIIOJb30BAaHUEM LUPKYJs, JUHEHKH, YrojibHMKa, TpaHcnopTtupa. [loctpoenus Ha
KJIeT4aToi Oymare.

[Tepumetp MHOTOyroNMbHUKA. [ToHSATHE TUTOIAAM DUTYPBI, €MHULIEI H3MEPEHUS TUIOIIAH.
[TpubnmxE€HHOE N3MEpEHHE TUTOMAAN (PUTYpP, B TOM YHCIIE HAa KBaApaTHOH ceTke. [Ipubnmkénnoe
WU3MEpPEHHE JUIMHBI OKPY>KHOCTH, IIJIOIAAH KpyTa.

CuMMeTpus: LIeHTpallbHasA, OCEBasl U 3€pKajbHasi CAMMETPUHU.

[TocTpoeHne cUMMETPHYHBIX DUTYD.

Harnannele npencraBiieHuss O IPOCTPAHCTBEHHBIX (Urypax: mnapaienenunen, Kyo,
npu3Ma, IMpamMuia, KOHyC, WINHAP, map u cdepa. M300paxkeHne NpocTpaHCTBEHHBIX (PUryp.
[Ipumepsl  pa3BEPTOK MHOIOTPAaHHMKOB, LMIMHApa U KoHyca. Cozganue Mojenen
IIPOCTPAHCTBEHHBIX (Uryp (u3 Oymaru, NpoBOJIOKH, IJIACTHIIMHA U IPYTUX MaTepUasoB).

[Tonsitne 00bEMa, enUHUIBI U3MEpeHus: 00bEMa. OOBEM MPSIMOYTOJIBHOTO MapajuIeIenuIea,
KyOa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE Ppe3yJbTAaThl OCBOCHUS NIPOrpamMmbl ydeOHOro kypca «MartemaTuka»
XapaKTepU3yITCs:

1) naTpuoTuYecKkoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpEca K MPOILIOMY M HACTOAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMIKCHHMSIM POCCHMUCKMX MAaTeMaTUKOB M POCCUHCKOMN
MaTeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIKEHHUH B APYrUX HAyKaxX U MPUKIATHBIX
chepax;

2) rpa;kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJHCHHUIO OOSI3aHHOCTEH TpaXKIaHWHA W pEaM3ald €ro Ipas,
MPEACTABICHUEM O MAaTEMAaTHYEeCKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETYp TPa)kIaHCKOro oOIIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITHUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUU
HayKH, 0CO3HAHUEM BaKHOCTU MOPAJbHO-3THUECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyA0oBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE YYacTHUE€ B PEIICHUM NPAKTUYECKHUX 3a/1a4 MaTeMaTU4YeCKOu
HANPaBIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMAaTUYECKOTO 0O0pa30BaHUs HA MPOTSKEHUH BCel
JKU3HH JIJIS1 YCTICIIHON Mpo(deCcCUOHaTbHOM NEeATeIbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHM,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJIUBHAYaJbHON TpPAaeKTOpUM OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CITOCOOHOCTBIO K JMOIIMOHATBHOMY M AICTETHYECKOMY BOCHPHITHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, PACCYKICHUI, YMEHUIO BUACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJCTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEJIOBEKa, MPHUPOJALI W OOIIeCTBa, MOHUMAaHUEM
MaTEeMaTHYeCKOM HayKH Kak c(epbl UeIOBEUYECKOH MAeATeIhbHOCTH, JITAaloB €€ pa3BUTUS U
3HAUMMOCTHU JJI Pa3BUTHS [IUBUIIU3AIIMH, OBJIAICHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTH4ECKOM
KyJbTypOH KaK CpEJCTBOM TIIO3HAHUS MHpPA, OBJAJEHHEM TMPOCTCUIIMMH HaBbIKAMH
HCCJIEI0OBATENIbCKOM JIeATeTbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBaAHUE KYJIbTYPbI 310POBbSI M IMOLMOHAJIBHOT O
Os1aronosy4us:

TOTOBHOCTBIO MPUMEHSITh MATEMATHUYECKUE 3HAHUS B MHTEPECAX CBOETO 37I0POBbSI, BEICHUS
3I0pOBOTO 00Opa3a >KU3HU (3I0pOBOE MHUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM M OTJIbIXA,
peryinsipHasi (puznyeckas akTUBHOCTb), C(POPMHUPOBAHHOCTHIO HaBbIKa pedieKCuu, IpU3HaHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ TpaBa JPYroro 4eI0BeKa;

7) 3K0JI0THYecKOe BOCIIUTAHNE:

OpHUEHTAIIMECH Ha MPUMEHEHHWE MaTeMaTWYECKUX 3HAHWM Ui PeIIeHUs 3aaad B 00JacTh
COXPAHHOCTH OKpY Karolel cpepl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCTIEACTBUMA ISl OKPY’KAIOIIEH Ccpefbl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa KOJOTHYECKHX
po0JIeM U TIyTEeH UX PEIICHHUS;



8) apanTanus K U3MEHSIOIUMCS YCJIOBUAM CONUAJIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBHIO K l[@ﬁCTBI/ISIM B YCJIOBUAX HCOHpeHeHéHHOCTI/I, IMOBBIINICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIIbHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Yy APYTUX
Jrofiel, mpuoOpeTaTb B COBMECTHOM JIEATENIbHOCTH HOBBIC 3HAHUS, HABBIKU U KOMIIETCHLIUU U3
OTIbITA JIPYTUX;

HE0O0XOIMMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHHH, B TOM 4uciIe (HOPMYITUPOBATH UICH,
IIOHATHUSA, THIIOTC3bI 00 OGBeKTaX " ABJICHHUAX, B TOM YHUCIIC paHCC HCHU3BCCTHBLIX, OCO3HABAThH
neduIUThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTHpPOBaTb NPUHMMAEMblE PEIIECHUS WU JEHCTBUS,
bopMyIUpPOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBUA, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCcTBUA

Ba3oBrble JloruuecKkue JeicTBUA:

® BBIBIATh M XapaKTEpHU30BaTh CYIIECTBEHHBbIC NMPU3HAKM MATEMATUYECKUX OOBEKTOB,
MOHSTUI, OTHOIICHUNH MEXIy TMOHSATUSAMHU, (OPMYIUPOBATH ONpEACNCHUs TOHATHUH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIMN, OCHOBAHUS AJis1 00001eHus U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

e BOCHPHHHUMATh, (HOPMYIUPOBATh U MPEOOPa30OBHIBATH CYXKACHHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHbIE, €IMHUYHBIE, YaCTHBIE U OOIIUE, YCIOBHBIE;

® BBIABISATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpEUHs B (akrTax,
TAHHBIX, HAOMIOACHHUSIX W YTBEPKACHHSX, NpeIiaraTh KPUTCPUU JUTSl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

e JlefaTh BBIBOJBI C UCIOJIB30BAHHWEM 3aKOHOB JIOTWKH, ACTYKTUBHBIX U HHIyKTUBHBIX
YMO3aKIIOYeHH, YMO3aKIIIOUeHUH TI0 aHAJIOTHH;

e pa30upath JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUHN (MIPsIMbIE U OT IPOTUBHOTO),
MPOBOJUTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeIhCTBA MaTeMaTU4YeCKUX (HaKTOB,
BBICTPAaNBaTh apryMEHTAINIO, NMPUBOJNUTH MPHUMEPHl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIEC PACCYKICHHUS;

e BBIOMpaTH CMOCOO pelieHus y4eOHOUW 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHus, BeIONpaTh HanOoJyiee MOAXOAAIINN C YU4ETOM CaMOCTOSTEIBHO BBIIEIEHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarebcKue IeHCTBHA:

® JWCIOJIb30BaTh  BOMPOCHI  KaK  HWCCIAEAOBATEIIbCKUH  HHCTPYMEHT  IO3HAHUS,
dbopMyIIMpOBaTh BOIPOCHI, PUKCUPYIONIHNE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITENEHO
YCTaHABIIMBAaTh MCKOMOE W JIaHHOE, (DOPMUPOBATH THIOTE3y, apryMEHTHPOBAThH CBOIO
MO3UIINIO0, MHEHUE;

® TMPOBOJUTH IO CAMOCTOATEIHHO COCTABICHHOMY IIJIaHY HECIIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHNE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOTO O0OBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEKIY CO0Oi;

® CaMOCTOSTENHHO (hOPMYIUPOBATH 0OOOIIEHHUS M BEIBOJIBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HAOJIO/IEHUS, HMCCIEAOBAHUS, OIICHUBATH JOCTOBEPHOCTh TMOJIYYEHHBIX PpPE3yIbTATOB,
BBLIBOJIOB Y O0OOIIEHHU;



IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUEC ITPOLIECCA, 4 TAKIKE BbIABUI'aTh IMTPEAIIOJIOKCHUA O
€Tr0 Pa3BUTHH B HOBBLIX YCIIOBUSX.

Paborta ¢ nnopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTD U M30BITOYHOCTHh HH(OPMAIINH, TaHHBIX, HEOOXOAUMBIX IS
peLIeHHS 3a/1a4H;

BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3INYHBIX BUAOB U (hOPM IPECTABICHUS;

BBIOMpAaTh (OopMy IpeacTaBlIeHUS WUH(GOPMAIMKA U WILIIOCTPUPOBATH peIIacMble 3a1a4H
cXeMaMH, JrarpaMMaMu, HHOU rpaduKoil 1 UX KOMOMHAIUSIMH;

OLICHMBATh HAAEKHOCTh MH(MOPMALUK 10 KPUTEPUSIM, NPEATI0KEHHBIM YUUTEIEM HIIH
c(hOpPMYITHPOBAHHBIM CAMOCTOSTEIHHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eliCTBUS:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJICHUS B COOTBETCTBHH C YCJIOBUSMH U LEIISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOK TOYKY 3pPCHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJy PEIICHHs 3ajJa4i, KOMMEHTUPOBATh
MOJTyYCHHBIH PE3yJIbTaT;

B X0JIe 00CYKJEHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY 00CYKIAaeMOU TEMBbI, MPOOICMBI,
perraeMoii 3a/1a4u, BRICKA3bIBATh MJICH, HAIICJICHHBIC HA TIOMCK PEIICHHUS, COITOCTABIIATh
CBOM CYXJICHUS C CY)KJICHHUSIMH JPYTUX YYaCTHUKOB JAMAJIOra, OOHAPYKUBATh PA3JINUHEC U
CXOJICTBO TIO3MIIMH, B KOppeKTHOH (opme dopMymupoBaTh pasHOTIACUs, CBOH
BO3PAKCHUS;

MPEJICTABIIATh PE3yIbTaThl PEIICHUS 3aJavd, dKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTa,
CaMOCTOSITEIILHO BBIOMpPATh (opMaT BHICTYIUICHHS C YYE€TOM 3aJad NPE3CHTAHHA U
0COOEHHOCTEN ayaUTOPHH;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ WHAMBUAYAIbHON pabOTHI MPU
pelIeHHH y9eOHBIX MAaTEeMAaTHICCKUX 3a/1a4;

MPUHUMATH 1IeJIb COBMECTHOW AESITeNbHOCTH, MIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM
paboThI, pacrpenesaTh BHIBI paboT, JOTOBapUBATHCS, OOCYXKIATh MPOIECC U Pe3yiIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBAaTh B TPYMIIOBBIX (hopmax paboTsl (00CykeHUsI, 0OMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U JIPYTHE), BHITIOIHATH CBOIO YacTh PabOTHI U KOOPJUHUPOBATH CBOU JIEHCTBUS
C IPYTUMH YJICHAMH KOMaH]IbI, OIICHUBATh KAY4ECTBO CBOETO BKJIaJ[a B OOLTUI MPOTYKT IO
KpUTEPUsIM, CHOPMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHBIC yHHBepcaJbHbIe y4eOHbIE 1eiiCTBHSA

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTaBJISITh IJIaH, AJITOPUTM pelleHHsl 3ajadd (Wi €ro 4acTh),
BbIOMpaTh CHOCOO peleHuss ¢ Y4YETOM HMEIOIIUXCS PECYpcOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh M KOPPEKTHPOBATh BapUAHThl PEIIEHUN C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’IL, 3MOLIHOHAJbLHBIA HHTEJJIEKT:

BJIQJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISA TMpoIlecca M Pe3yJibTara perieHus
MaTeMaTHUYeCKOM 3aJ1auH;



® [IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTb IPH PEIIEHUM 3a/la4d, BHOCHUTb
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

® OLIEHUBATh COOTBETCTBUE pE3yJbTAaTa JIEATEIBHOCTU IOCTABICHHON LIEJIU U YCIOBHUAM,
OOBSICHATH MPUYUHBI JJOCTHKEHUS WM HEJAOCTIKEHUS LI, HAXOAUTh OIINOKY, aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydeHus B 6 Kjacce OOyYarOIIMKCS TONYYHUT CIEAYIOIINE MPEIMETHBIC
pe3yNbTaThl:

Yuciia v BEIYMCICHUAS

3HATh ¥ IOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMU BUJIAMH YUCEN U CIIoco0aMu MX
3aIUCH, TIEPEXOAUTH (€CITU 3TO BO3MOKHO) OT OJAHON (DOPMBI 3aITUCH YHCIIA K IPYTOi.

CpaBHUBaTh M YHOPSAIOYUBATH IIE€NbIe 4YHCIA, OOBIKHOBEHHBIC U JIECATUYHBIE IpOOH,
CpaBHHMBATh YKCJIA OJTHOTO M PA3HBIX 3HAKOB.

BrImonHATh, coderas yCTHBIE W THCHbMCHHBIC MPHUEMBI, apuU(PMETHUCCKHE ICUCTBUS C
HATYPQIBHBIMU M TEJIBIMH  YUCJIAMH, OOBIKHOBCHHBIMU H  JCCSITUYHBIMHA  JAPOOSIMH,
MOJIOKUTEIHHBIMU U OTPHULIATEILHBIMU YHCIIAMHU.

BbruncnsaTe 3HaYeHHS YUCIOBBIX BBIPAXKEHHH, BHITOMHATH IPUKHUIKY U OLIEHKY pe3ybTaTa
BBIYMCIICHUM, BBIMOJHATE TPEOOpPa30BaHUSI UWCIOBBIX BBIPAKCHMM HAa OCHOBE CBOMCTB
apupMeTUIECKUX JEeHCTBUM.

COOTHOCUTH TOYKY HAa KOOPJAMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM M
M300paxaTh YUCJIa TOYKAMU Ha KOOPAMHATHOM MPSAMOi, HAXOIUTh MOIYJIb YHCA.

COOTHOCHUTH TOYKH B MPSMOYTOJIBHON CHCTEME KOOPJUHAT C KOOPJIMHATAMHU 3TOM TOUKH.

OKpyTJIATh 1IEJIbIE YHCIIa U ACCATUYHBIC IPOOHU, HAXOIUTh TPUOIMIKEHUS YUCET.

YucioBble 1 OyKBEHHbIE BbIPAXKECHUS

[Tonnmate U ynotrpeOnsiTh TEPMUHBI, CBSI3aHHBIE C 3alHMCHIO CTETIEHU YHCIA, HAXOAWUTh
KBaJpaT U KyO YKClia, BEIYUCIATh 3HAYCHUS YHCIIOBBIX BBIPAXKEHUHN, COJIEPIKAIIMX CTEIECHH.

[Tonp30BaThCs MpHU3HAKAMU JIETUMOCTH, PACKJIaIbIBaTh HATypaJIbHBIC YHCIIa Ha TMPOCTHIE
MHOHUTEIH.

[Tonb30BaThCs MacITA0OM, COCTABIISATH IPOMOPITUU M OTHOIIICHUSI.

Hcnonp3oBaTh OYKBBI 111 0003HAYEHUS YHUCETT TIPH 3aTMCH MaTeMAaTHUYECKUX BBIPAKCHUMH,
COCTaBJIATh OYKBEHHBIE BBIPAXKECHHS U (OPMYJIIbI, HAXOAUTH 3HaYEHUs OYKBEHHBIX BBIPAKCHHM,
OCYIIECTBIISASI HEOOXOIMMBIE TIOJICTAHOBKH M MIPE0Opa30BaHUSI.

Haxoauts HeM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pellenue TeKCTOBBIX 3224

PemaTte MHOTOIIIAarOBBIE TEKCTOBBIC 33/1a4U apU(PMETHIECKUM CITIOCOOOM.

Pemares 3amaum, CBsI3aHHBIE C OTHOIICHHWEM, MPOMOPIHUOHATBLHOCTHIO  BEJIMYHWH,
MPOIEHTaMHU, PEIIaTh TPU OCHOBHBIE 33/1a4¥ HA POOU U MPOLICHTHI.

Pemiats 3amauu, conepkaiire 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEIMYHUHBI: CKOPOCTh, BpEMSI,
paccTtosiHue, IIeHa, KOJUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTH, BpeMs, O00BbEM padoThI,
UCIIONB3YSl apudMeTHdeckue JeCTBUs, OLIEHKY, TMPUKHUIKY, I[I0JIb30BAThC €AMHULIAMU
MU3MEPEHHS COOTBETCTBYIOIIMX BETUYMH.

CocTaBisTh OyKBEHHBIEC BEIPAKEHHUS 110 YCIOBHIO 3a]Ja4H.



N3Bnekats nHGOpMAIIHIO, TPEICTABICHHYIO B TaONHIaX, Ha JTUHEWHOMN, CTOJIOYATON WMITH
KpYyroBOMW 1uarpaMMax, MHTEpIpETUPOBATh IPEACTABIECHHBIE JaHHBIE, UCII0JIb30BATh IaHHBIE IPU
pellIeHny 3aau.

[IpencraBiasaTs MHPOPMAIIHIO C TOMOILBIO TAOJIHULI, IMHEHHOW U CTOI0YATON JUarpamm.

Harasinnasi reomerpust

[TpuBoAUTE TPUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHpa, MMEIOMMX (OpMY H3YUEHHBIX
TreOMETPUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPHUMEPH PAaBHBIX U CUMMETPHUYHBIX
uryp.

N300paxaTh C TOMOIIBIO IUPKYJS, JIMHEHKH, TPAHCIOPTHpAa Ha HEJIMHOBAaHHOW U
KJIeTyaTol Oymare u3ydeHHbIE IUIOCKME TeoMeTpudeckue GUrypel M KOHQUTYpalu,
CUMMETPHYHBIE (PUTYPHI.

[Tonb30BaTbCcs  TEOMETPUYECKHUMH  TOHATUSMHU:  PABEHCTBO  (QUTYp, CHUMMETpHS,
HCII0JI30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CUMMETPHUH.

HaxoauTh BenWYMHBI YIJIOB HU3MEPEHHUEM C IOMOUIbIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3a/IaHHON BEJINYMHBI, IT0JIb30BATHCS IIPU PEIICHUH 3a/1a4 I'PalyCHOU MEpOH YIJIOB, PaClIO3HABATH
Ha 4epTe’Kax OCTPBIM, MPAMOM, pa3BEPHYTHINA U TYHOU YTIJIbIL.

BbluucisaTe JUIMHY JIOMaHOM, NEpPUMETP MHOTOYTOJIbHHMKA, IOJIb30BAaThCA €IMHULIAMU
W3MEPEHUS IIMHBI, BBIPAXKaTh OJHU €MHUIIBI U3MEPEHUSI JUTMHBI Yepe3 ApYyTHE.

Haxoauts, ucnonb3yst 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEXTY IBYMSI TOUKAMH, OT
TOYKH J0 MPSMOU, JJIMHY IIyTH HAa KBAJPATHON CETKE.

Bbruucnare 1omanb (QUryp, COCTaBIEHHBIX U3 MPSIMOYTOJbHHUKOB, HCIOJIb30BATh
pa3OueHne Ha NPSMOYTOJbHUKH, Ha paBHbIE (QUIYpbI, JOCTpAaUBAaHUE 1O MNPSIMOYTOJIbHUKA,
M0JIb30BAaThC OCHOBHBIMM €IMHHULIAMU HM3MEPEHUs IUIOIIAJM, BBIpaXKaTh OJHU EIUHHIIBI
M3MEpEHUS IUIOIIAU Yepe3 IPYyTHeE.

PacrniozHaBaTh Ha MOJAENSAX U M300paKEHUSX MUPAMUAY, KOHYC, IMIMHJP, UCTIOIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeTYaTON Oymare mpsiMOYTOJIbHBIN MapajuieIenume].

Bbruucnate 00bEM NpSIMOYTOJIBHOTO Mapajulesienumnesaa, Kyoa, mojib30BaTbCsi OCHOBHBIMU
€IMHUIIAMU U3MEpeHUsl 00bEMa;

PemaTte HecnoxHbIE 3a/1a4M Ha HaXO0XKJI€HUE M€OMETPUYECKUX BEIMYMH B MPAKTHUYECKUX
CUTYaLUsX.



TEMATHYECKOE IINTAHUPOBAHMUE

6 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE
HaunmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne o/ P Konrpoabnbie IIpakTHyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6nmoreka [IOK
1 H 2 1
FTYPAILHBIC HHETA 3 https://m.edsoo.ru/7€414736
) Harnsannas reomerpus. [Ipsimbie Ha 9 bubnmnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubmmorexa [JOK
4 1 1
3 Jlpotu 3 https://m.edsoo.ru/7f414736
bubmuorexa [JOK
4 H . 1
A rCOMETPHA. CHMMETPHS 8 https://m.edsoo.ru/7f414736
bu6nuoreka [IOK
B 1
> BIPDKCHM C OyKBamMH 8 https://m.edsoo.ru/7f414736
6 Harnsanas reomerpusi. @urypsi Ha 16 | ) bubnmnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/71414736
bu6nuoreka [IOK
7 IT 42 2
OJIOKHUTEJIbHBIC U OTPUIIATEIILHBIE YHCIIa hitps://m.cdsoo.rw/ 7414736
bu6nuoreka [IOK
8 I1 8 1
PEACTABJICHUC IAHHBIX https://m.edsoo.ru/71f414736
9 Harnsanas reomerpusi. @urypsi B 1 | bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHue, 06001IeHNE, 3 | bubnunoreka [JOK
cUCTeMaTHu3anusl https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO HACOB I10 191 7 5

I[TPOTPAMME



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736




MUHHMCTEPCTBO IIPOCBEILEHUSA POCCUICKOM ®EJEPAIIUU

MuHHCTEpCTBO 0611er0 U MpodeCcCHOHATBHOT0 06pa3oBaHus PocToBCKOM 06/1acTH

iYnpaBJjieHHe o6pa3oBaHus r.TaraHpora.

MAOY nunen Ne 28

PABOYAA [TPOT'PAMMA
OCHOBHOT'O OBIIEI'O OBPA30BAHUA

Y4e6HOro npegmeTa
« PU3UKA»

_BA30BbIH_ YPOBEHD

st _ 8 KJlacca

e |
1
i
I

Ha i2023-2024! y4e6HBIHN rof,

CocraBuTennb: bpenkuna Osbra AsekcaHApOBHA:
iy4nTeJb QU3NKU U MAaTEMATHKH

r TaFaHpori 5202 3_,




MNOACHUTEJIBHASA 3AIINCKA

Jannast pabovas mporpaMma COCTaBJICHAa HA OCHOBAHUH:

— @enepansHoro 3akoHa «OO0 oOpa3oBanum B Poccuiickoit @enmeparum» ot 29.12.2012
No273-®3 (B neiicTByIOMIEH PEIAKIIMN CO BCEMU U3MEHEHUSIMH U JIOTIOJTHEHUSIMH );

— @enepallbHOTO TOCYAAPCTBEHHOrO0 00pa30BaTEeNbHOTO CTaHAApTa OCHOBHOTO OOIIEro
oOpa3oBaHMs,  yTBEPXKACHHBIM  MpUKa3oM  MwuHHCTEpcTBa  OOpa3oBaHUS U HAYKH
Poccutickoii®eneparunor17.12.2010 Ne1897 (B neiicTByrOIICH pelaKIlim)

— IIpukaza Munucrepctsa npocerieHus Poccuiickoit ®eaepanuu ot 11 gexadps 2020 r.

No 712 «O BHecCeHMHM U3MEHCHHMH B HEKOTOphIe (QefepalibHble TOCyAapCTBEHHBIC
o0Opa3oBaTellbHbIC CTAaHAAPTHI 00IIETO 00pa30BaHUS MO BOIIPOCAM BOCIUTAHUS O0YUYAIONIUXCS, C
y4€TOM NPUMEPHOW MporpamMmbl BOCHUTaHMS (MPOTOKON pemeHus ¢eaepaibHoro y4eOHo-
METOJIMYECKOT0 00beuHeHMsI 110 o0memy oopazoBanuio ot 02 uroHs 2020 1. Ne 2/20);

— @epepanpHOW paboyeil mporpamMmbl MO (HU3MKE, HAa YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs, SIBISIOMICHCS CTPYKTYPHBIM D3JEMEHTOM COJIEPKaTeIbHOIO pa3zesia OCHOBHOM
00pa30BaTeILHON MPOrpaMMbl OCHOBHOTO 001ero oopazoBanus MAQOY mures Ne 28;

— TocTaHOBIIEHHUA [ TaBHOTO rocy1apcTBEHHOT0 caHuTapHoro Bpaua P® ot 28 centsaops 2020
roga Ne28 «O6 ytBepxkaenun caHutapHeix npaBuin CII  2.4.3648-20 «CanutapHo-
SMUJEMHUOJIOTHYECKHE TPEOOBaHMS K OpTraHM3alysM BOCHHUTAHUS W OOyYEeHUs, OTAbIXa |
037I0POBIICHUS IETEH U MOJIOJICHKID);

— Tonoxenus o paboyeii mporpaMme B MyHHUIUIIATIEHOM aBTOHOMHOM
00111e00pazoBaTeIbHOM yupexkaeHuu auiee Ne 28, yTBepkaeHHOro nprukazom no MAOY nuiero
Ne 28 «01»07 2023 Ne437;

—  paboueit nporpammel Boctiutanust MAQOY numest Ne 28;

— yuebHoro wiana MAOY nunes Ne28 Ha Tekymumii yueOHbIN TO/1.

OcHOBHbBIE HaIlpaBJICHHs BOCIUTaHUS 00ydYarolMXcs B paMKax ydeOHoro mpeamera «Dusmkay
CBOJATCA K:

— HEO0OXOAUMOCTH OOOCHOBAaHHS HAYyYHOTO, (UIOCO(CKOTO M METOJ0JIOTHYECKOTO 3HAYCHHS
y4eOHOro Marepuaia no (pusuke, mokasa ero BaXKHOCTH;

- H€06XO)II/IMOCTI/I PACKPBITUA HEHHOCTHBIX ACIICKTOB (1)I/ISI/IKI/I KaK HayKH, ITPOABIAIOIIUCCA IIPU
B3aMMOJICHCTBHUH C APYTUMHU O0JIACTSIMH YEIOBEYECKOU NeSATEIbHOCTH;

— BaXHOCTM aHajW3a IIEHHOCTH CaMOW J>KM3HM M MPOOJIEMbl caMoOpeanu3aluil JHYHOCTH
YyeJIoBEKa Ha IpUMepax TBOPUYECTBA BBIJAIONINXCS YUEHBIX-(PU3UKOB.

MopayJsb paGoueii mnporpaMMbl BOCIUTAHUS «YPOUHAasI 1eATEJILHOCTDH) Pealn30BaH yepe3

— TMPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX ()OpM pabOTHI: MHTEIUIEKTYalbHBIX UTP, PAOOTHI B
napax u Jip.;

— OpraHu3anuro I_He(l)CTBa MOTUBHUPOBAHHBIX W OSpPYAUPOBAHHBIX YUalIUXCA Had HX
HEYCIEeBAIIIUMHU OJTHOKITACCHUKAMH,

— HHUIMUPOBAHUE U MOJICPKKA UCCIEA0BATEIHCKOM IEATETHPHOCTH MIKOJIHHUKOB;

— (opmupoBaHuE U pa3BUTHE TOBEPUTEIHHBIX OTHOIIECHUN MEXKIY YUYUTEIIEM U yUYEHUKAMU,
CIOCOOCTBYIOIIMX MMO3UTHBHOMY BOCIIPHUATHIO yYalllUMUCS TpeOOBaHUM U MPOCHO yUUTE,
AKTUBM3AIIMH UX TO3HABATEIILHON e TeIbHOCTH;

— moOyXJeHHEe IIKOJIHHUKOB COOJIOAaTh HA YpOKE OOIIEMPHUHSTHIE HOPMBI TOBEICHUS,
npaBuiia OOIIEHHSI CO CTAPIIMMHU (YUYUTENSIMH) U CBEPCTHUKAMHU (IIKOJTbHUKAMHU );

— TMpUBJCUEHUE BHUMAHHS IIKOJHPHUKOB K IIEHHOCTHOMY AacCHeKTy H3y4aeMbIX Ha YpOKe
SIBJICHHM, OpTaHu3aIis padoThI IETEH ¢ COIMaIbHO 3HAYUMOU HHPOpMaIHei — 00CYKIaTh,
BBICKA3bIBAaTh MHCHHUC,



— UCMOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEW COJEp)KaHMs yuyeOHOro mpeamMera depes
JEMOHCTPALMIO JETSAM IPUMEPOB OTBETCTBEHHOI'O, IPAXKIaHCKOT0 OBEACHUS, ITPOSIBICHUS
YeJIOBEKOIIO0US ¥ JOOPOCEPACYHOCTH.

MECTO YYEBHOI'O IPEJIMETA «®U3NKA» B YYHEBHOM IIJIAHE
Jannast pabouass mporpamMma mo (u3MKe peann3yercs 3a CYeT YacoB O0s3aTelbHOW YacTH
yueonoro miana MAOY munes Ne28. [Iporpamma paccuntana Ha 68 yacoB — 2 yaca B HEJIEIIO.
DaKkTHYECKH (C YYETOM I'OJI0BOTO KaJleHAapHOTO rpaduka u pacnucanus 3ausatuid Ha 2023-2024
y4eOHBIN To/]) faHHas paboyas mporpamma paccuuTana Ha 68 4acoB B rOI.

COILEPKAHUE YYEBHOI'O IPEIMETA «®PU3UKA»

1.CtpoeHnne BemecTBa U TemJioBble siBjieHHu (30 yacos)
1.1. MoaekyJisipHasi TeOpusi CTpOeHHs BemecTBa (5 yacoB)
CrpoeHnue BeniecTBa. TemioBoe IBUKEHUE aTOMOB U MOJIEKYJ1. BpoyHOBCKOE IBUKEHUE.
Huddysus. BzaumopeiicTBue yactuil BemecTBa. Moaenu CTPOSHUS Ta30B, KUIAKOCTEH U TBEPIBIX
TeN U 00BSCHEHUE CBOWCTB BELIECTBA HA OCHOBE ITUX MOJIEIEH.
Jlabopamopusie pabomul.
1. Onenka pa3mMepoB MOJIEKYJIBI 10O MUKPO(dOTOrpadu.
1.2. OcHoBbI TepMoguHAMKKH (13 yacoB)
TemoBoe paBHOBecue. Temneparypa u ee usmepenue. CBsi3b TEMIIEPATypbl CO CKOPOCTHIO
Xa0THUYECKOTO JIBIKEHUS yacTull. BHyTpenHsis sneprus. Pabora u temonepeaaya Kak crocoobl
M3MEHEHUsl BHyTPEHHEHN 3Hepruu Tena. Bupl Teruionepenaun: TemonpoBOAHOCTb, KOHBEKIUS,
n3nydyenue. KonnuecTBo TemnoThl. Y 1eapHas TEIJI0EMKOCTh. 3aKOH COXPAHEHUS SHEPTUU B
TEIUIOBBIX ITpoueccax. HeoOpaTuMocThs npo1ieccoB TeIonepe aum.
Jlabopamopnvie pabomboi.
2. UccnenoBanue U3MEHEHMs TEMIIEPATYPbl OCTHIBAIOIIEH BOJbI BO BPEMEHHU.
3.M3mMepeHue yaenbpHON TEMIIOEMKOCTH BELIECTBA.
1.3. U3mMeHeHMe arperaTHbIX COCTOSIHUI BelecTBa (7 yacoB)
Hcnapenue u konaeHcanus. Kunenue. 3aBUCUMOCTbh TEMIEPATYPbI KUTIEHUS OT 1aBJICHUS.
Bnaxxnocts Bo3nyxa. Haceimennsiil nap. IlnaBinenue u kpucramumsanus. Y AesIbHAs TEIUIOTa
TUTABJICHUS U TapooOpa3oBaHus. Y AelbHas TEIUIOTa cropaHus. PacueT konndyecTBa TEMIOTHI IPU
Ter1000MeHe.
Jlabopamopnvie pabomuoi.
4.VI3mepeHue BIa)XHOCTH BO3/1yXa.
5. Onpenenenuie yaenbHOU TEIIOTHI MIJIaBIACHUS JIba
1.4. TensioBble MamIuHbI (5 YacoB)
[TpeoOpa3oBaHus YHEPTUH B TEIIOBBIX MamuHaX. [lapoBas TypOuHa. JIBUraTtenr BHyTPECHHETO
cropanus. Peaktusnbiit gpuratens. KIIJ] TemoBoro neurarens. O0bscHeHUE yCTpOHCTBA U
MPUHIINATIA ASHCTBUS XOJIOIUIBHIKA. JKOJIOTHUECKHUEe TPOOIEMbI HCIIOIb30BAHUS TEIIOBBIX
MaIIHH.
JleMoOHCTpaLuH.
CxxumaemocTb razoB. {uddysus B razax u KuUAKOCTIX. MOACIb XaOTHUYECKOTO JTBHUKCHUS
MoJekyJ. Mojenb 6poyHOBcKoro 1BrmxeHus. CoxpaneHne o0bema KHUJIKOCTH IPU U3MEHEHUHU
¢dopmel cocyna. CrienyieHne CBUHIOBBIX IUIUHAPOB. [IpuHIMNI 1efcTBUS TepMOMETpa.
M3MeHeHne BHYTpPEHHEH 3HEPruy Tl MPU COBEPILEHUH pabOThl U NPHU TeTIonepeaaye.
TemnonpoBOIHOCTh pa3IUYHbIX MeTaioB. KOHBEKIMS B )KUJIKOCTSAX U ra3ax. Temnonepeaaya
nmyTeM u3iyudeHus. CpaBHEHME yAEIbHBIX TEINIOEMKOCTEN PA3IMUHBIX BEIIECTB. SIBlIeHNE
ucnapenus. Kunenue Bonpl. [1ocTOSHCTBO TeMIiepaTypbl KUIIEHUS KUAKOCTH. SIBJIeHNE MIaBIeHUS
U KpUcTauIM3aluu. V3MepeHune BlIaXXHOCTH BO3yXa IICUXPOMETPOM WIIM TUTPOMETPOM.
Y CTpolCTBO YETHIPEXTAKTHOTO JBUTATEIISI BHYTPEHHETO CrOpaHusl. Y CTPOMCTBO MapoOBOM
TypOUHBI.



2.2J1eKTPOMAarHuTHbIE sIBJIeHUd (25 yacoB).
2.1. DnexTpuyeckue siBjaeHus (9 yacon)
OnekTpusanus Ten. [[Ba BUIa 31EKTPUUYECKUX 3apsA0B. 3aKOH COXPAaHEHHUS SJIEKTPUYECKOTO
3apsna. Bzaumoneiictue 3apsanoB. 3akoH Kynona. [IpunHiun cynepno3unuuu aas cuil
B3aUMOJICHCTBUS AIEKTPUUECKUX 3aPsA0B.
JlanbHoaelicTBHE U OJMU3KOAEHCTBIE. DIIEKTpUIecKoe ToJie. J[eficTBUE 3NEeKTPHUUECKOro oS Ha
31eKTpudecKue 3apsaabl. [IpoBogHUKH, TUANEKTPUKH U NTOIyIpoBOAHUKU. KonaeHcaTop. DHeprus
AJIEKTPUYECKOTO T10JIsI KOHJEHcaTopa.
2.2. [TocTossHHBIH J1eKTPUYecKUii TOK (16 yacoB)
IToCTOSIHHBIN 2TIEKTPUYECKUN TOK. Y CJIOBUS BOSHUKHOBEHUS IEKTPUIECKOr0 TOKa. McTouHnKHN
MIOCTOSIHHOTO TOKA. /[efiCTBHSI 3JIEKTPUYECKOrO TOKA.
Cuna toka. Hanpsbxkenue. DnekTpudeckas 1elb. DJIEKTPUUECKOe CONpoTHBIeHUE. 3akoH OMa Jisl
ydacTka aiekTpudeckoil nenu. [locaeaoBarenbHoe U napajieIbHOE COEUHEHNE TPOBOIHUKOB.
Pabota u Mo1HOCTD A5eKTprudecKoro Toka. 3akoH Jlxoymnsa-JIenna.
Hocurenu anekTpuyeckux 3apsa0B B METaUIaX, NOJTyIPOBOJHUKAX, FIEKTPOJIUTAX U razax.
[TosrynpoBOIHUKOBBIE IPUOOPBI.
Jlabopamopusie pabomul.
6. M3yueHune 251eKTpu4YecKor LeNu U U3MEPEHNE CHIIbI TOKA B €€ pa3JInYHbIX ydacTKax.
7. U3mepenune HanpspKeHUsT MEXLy ABYMsI TOUKaMu LENu
8. OnpeneseHue cOpoOTUBIECHUS MPOBOJAHKKA IIPHU MIOMOLIY aMIIEPMETPa U BOJIbTMETPA.
2.3. DJIeKTpOMATrHUTHBIE siBJIeHHs (4 Yaca)
OmneiT OpcTena. MarauTtHoe 1osie Toka. /leficTBe MarHUTHOTO M0JIs HA POBOJIHUKAX C TOKOM.
Cuiia Amnepa. AMnepmetp. BoibTMmeTp. DneKTpoMarauT. DIeKTpOABUTaTENb.
OnexTpomarautHoe pene. Junamuk. Mukpodon. BzanMoaelcTBie MOCTOSIHHBIX MAarHUTOB.
MaruutHoe none 3emin. JnekTpomarautHas uaaykuus. Oneitel @apanes. [Ipasuito Jlenna.
DIIeKTpOreHepaTop.
Jlabopamopnvie pabomboi.
9. V3yueHue sBIEHUS 3JEKTPOMArHUTHON UHTYKIIUU
JleMoHCTpanuH.
DnekTpuzanus Tel. J[Ba poaa sJIeKTpUIECKUX 3apsa0B. Y CTPONCTBO U IEUCTBUE DIIEKTPOCKOIIA
(anextpometpa). HabmroieHre 31eKTpoCTaTHYeCKOro B3aUMOACHCTBUS 3apsKEHHBIX Tell.
[TpoBOAHMKY U U30JATOPHL. DIEKTpHU3aLUs yepe3 BiausHue. [lepeHoc anekTpudeckoro 3apsaa c
OJIHOTO T€JIa Ha Jpyroe. 3aKOH COXPAHEHHUs MIEKTPUYECKOTO 3apsAia. Y CTPOWCTBO KOHIEHCATOpa.
OHeprus 3apsKEHHOI0 KOHAEHCATOPA.
HcTounnky nocTossHHOro Toka. COCTaBlIEHUE 3JIEKTPUUECKOMN LETH.
DNEKTPUUECKUN TOK B 3JIEKTPOJIUTAX. DINEKTPOIN3. DIEKTPUUECKHUI TOK B OJYPOBOIHUKAX.
DNEKTpUYECKHUE CBOMCTBA MOIYITPOBOJHUKOB.
DIIEKTpUYECKUI pa3psz B razax. lMi3aMepeHne Cuibl TOKa aMIepMeTpOM.
HabmioeHne nocTosHCTBA CHIIBI TOKA Ha PAa3HBIX YYacTKaX HEPa3BETBIEHHON 2JIEKTPUUYECKOM
uenu. Mizamepenue CUiibl TOKa B pa3BETBIECHHOMN AJIEKTPUUECKOMN LETIH.
W3mepenue HanpsKeHHs BOJIbTMETPOM. V3ydueHne 3aBUCMMOCTH 3JIEKTPUYECKOTO CONPOTUBIICHUS
MIPOBOHMKA OT €r0 JUTMHBI, IUIOIIA M TONIEPEYHOr0 CEYeHHs U MaTepuana. Y IeIbHOe
conpoTuBiieHue. PeoctaT u Marasus conpoTusieHui. Vi3Mepenue HanpsKeHuil B
MOCIIe0BATEIBHON AIIEKTPUUECKON [IeNH. 3aBUCUMOCTD CHJIbI TOKA OT HANPSKEHHS Ha y4acTKe
anekTpudeckoi nenu. OnsIT Ipcrena. MarauTHoe nose Toka. JlelicTBue MarHUTHOTO TOJIS Ha
IIPOBOJIHUK C TOKOM. Y CTPOMCTBO 3JIEKTPOABUTATENSA. DIEKTpOMarauTHas MHAyKus. [Ipasuno
Jlenna. Camonnaykuus. [lonyyeHne nepeMeHHOro ToKa Ipy BPallleHWH BUTKA B MAarHUTHOM IIOJIE.
YcTpolicTBO reHepaTopa MoCTOSHHOTO TOKA.

Oo6o6maroniee nosropenue (1 yac)



ININTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA YYEBHOI'O ITPEJMETA

«ODU3UKA»

N3yuenne Hpu3MKN Ha yPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs HAMIPABICHO Ha TOCTH)KEHUE

JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCIAMCTHBIX O6paSOBaTeJIbHBIX PE3YJILTATOB.

B pesynpraTe wu3ydeHus (QHU3MKU HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHud Yy

oOyuaromierocs 0yayT chopMUpPOBaHbI CIIETYIOIINE JUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

[l mposiBI€HHE MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKOHN (hn3ndecKoi
HayKH;

[] HEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa:KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

[] rOTOBHOCTb K QKTUBHOMY YYaCTHIO B OOCY>KJAEHUHU OOIIECTBEHHO 3HAYMMBIX M ATHUYECKHX
po0JIeM, CBA3AHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKU;

(] ocO3HaHME BaKHOCTH MOPaJIbHO--3TUYECKUX IIPUHIIUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[] BOCHpHUSATHE DCTETHUECKUX KAauyeCTB (PU3NUYECKON HAyKd: €€ TapMOHHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 IO3HAHMS:

[] oco3HaHME NEHHOCTH (DU3MUYECKOW HAYKHM KaK MOIIHOTO HHCTPYMEHTa IO3HAHHS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHENUIIEH COCTABIISIIOLIEN KYJIbTYPHI;

(] pa3BUTHE HAYYHOU JTH0O03HATEIBLHOCTH, HHTEpPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOJIYyYHUs:

[ oco3HaHHE LIEHHOCTU 0€30MacHOro oopasa »KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUpE,
BaXHOCTH IPaBUJI 0€30MaCHOrO MOBEIEHHs Ha TPAHCIOPTE, HAa JOPOrax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBHSIX;

[ copMUpOBaHHOCTH HaBbIKA pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OIIMOKY U TaKOTO ke
IpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnuTaHUA:

[] akTHBHOE yYacTH€ B PEIICHHWU MPAaKTHUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpraHM3aly, ropoja, Kpas) TEXHOJIOTUYECKON U COLMaIbHOW HAIPABJIEHHOCTH, TPEOYIOMNX
B TOM 4HCJIe U GU3NYECKUX 3HAHMIA;

[l mHTEpeC K MPAKTUYECKOMY H3Yy4EHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOMH;

7) IKOJIOTrM4€eCcKOro BOCIIMTAHMS:

[] opueHTanmusi Ha TNpUMEHEHHe (U3UYECKUMX 3HAHUW i1 pelleHus 3ajgad B o0jacTu
OKpY’Karollel cpelibl, IUNITAHUPOBAHMSI TIOCTYIIKOB U OLEHKHU UX BO3MOXHBIX MMOCJIEICTBUMN IS
OKpY>Karollei Cpebl;

[ ocozHaHMe T00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U MyTel uxX peuieHus;

8) ajanTanuu K H3MEHAIOIMMCH YCJIOBUSAM COLUAIBHON U IPUPOIHOI Cpeabl:

[J moTpeOHOCTh BO B3aUMOJEWCTBUM TPHU BHINOJHEHUH MCCIEAOBAaHUN M IPOEKTOB
(bu3nyeckoil HaNpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHX;

(] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO I€ATEIbHOCTb;

[J moTpebHOCTh B (POPMHUPOBAHWM HOBBIX 3HAHHWK, B TOM 4YHCIEC (OPMYyIHpOBATH HJEH,
MOHATUS, TUIOTE3bI O (PU3NYECKHX 00BEKTAX U SBJICHUSAX;



e [] oco3HaHue ne(UIMTOB COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

e [] IUTAHUPOBAHHE CBOCTO PA3BUTHS B MPUOOPETCHUN HOBBIX (PU3NUYCCKUX 3HAHUIA

L ] CTpeMJIeHI/Ie aHaJII/ISI/IpOBaTb W BBISIBJIATH B3aNWMOCBA3HU HpHpOIIBI, O6H.[€CTBa U 3KOHOMHKH, B
TOM YHCJIE C UCTIOIh30BAaHUEM (PU3UICCKUX 3HAHUN;

e [] OIEHKAa CBOMX JCHCTBHUH ¢ Y4ETOM BIIMSHHS Ha OKPYXKAIONIYIO CpPEIy, BO3MOXKHBIX
FHO6aHBHBIX HOCJICI[CTBHﬁ.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUS IPOrpaMMBbI 10 (PU3UKE HA YPOBHE OCHOBHOTO 00IIETO 00pa30BaHUS
y oOyuaromerocss OyayT CGOPMHUPOBaHbI MeTAaNpeIMeTHbIE Pe3yJabTaThl, BKIOYAIOIINE
NO3HABAaTEJIbHBIC YHHBEPCAJIbHbIC YYEOHbIC JCHCTBUS, KOMMYHHKATHBHBIC YHHUBEpPCAIbHbIC
y4eOHbIe eHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHbIC CHCTBUSI.

Ilo3HaBaTe/IbHBIE YHHBepCcAJIbHbIe Y4eOHbIe AeiicTBUSA

ba3oBble Jornueckue a1ecTBUA:
® BBISIBIISITH M XapPAKTEPU30BATh CYIIECTBEHHBIC TPU3HAKNA O0BEKTOB (SIBJICHUN );
® YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(UKAIIMKA, OCHOBAHUS I 0000IIECHUS U
CpaBHEHHS,
® BBISIBIISITh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pPacCMaTPUBACMBIX (aKTaxX, MAHHBIX M
HAOJIOICHUSX, OTHOCSINXCS K (DU3UUICCKUM SIBIICHUSM;
® BBISIBIISITh NPUYMHHO--CJICJICTBCHHBIC CBS3M TIPH W3YYCHUH (PU3NICCKUX SBICHUH U
MPOIECCOB, JeNaTh BBIBOABI C HCIOJIB30BAHUEM JICAYKTHUBHBIX W WHIYKTUBHBIX
YMO3aKTFOYCHHM, BBIIBUTATH TUTIOTE3bI O B3aUMOCBSI3IX (PU3NUSCKUX BEININH,
® CaMOCTOSITEIbHO BBIOMPATh CHOCO0 pemieHus y4eOHOW (u3nyeckoil 3amauu (cpaBHEHHUE
HECKOJIbKMX BapHaHTOB pelIeHUs, BHIOOp HauOoyiee TMOAXOAAIIETO C Yy4E€TOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble uccienoBaTe/bCKue 1eHCTBHA:
® ICTIOJIb30BaTh BOMPOCKHI KaK UCCIIE0BATEILCKUN HHCTPYMEHT MO3HAHNS,
® IPOBOANTH O CAMOCTOATEIBHO COCTaBJIEHHOMY IIJIAaHY OIBIT, HECIOXKHBIN (PU3MUECKHUIT
HKCIIEPUMEHT, HEOObIIIOE UCCIeI0BAaHUE (PUZNUECKOTO SIBICHUS;
® OILICHUBATh HA MPUMEHHUMOCTH M JIOCTOBEPHOCTH HH(POPMAIIMIO, TMOJYYEHHYIO B XOJE
WCCJICTOBAHMSI MU DKCTICPUMEHTA;
® CaMOCTOSITENHHO (hOpMyIIMpPOBaTH 00OOIIEHNSI W BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS, OTBITA, UCCIIEOBAHNUS;
® IPOTHO3UPOBATh BO3MOXKHOE MajbHEHIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh TIPEIIIOJI0KEHUS 00 MX Pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.
Pabora ¢ undopmanmeii:
® IPUMEHATh PA3IMYHBIE METOAbl, WHCTPYMEHTHl M 3alpoChl TpU TOUCKE H OTOOpe
uH(bOpMallMU WIH JaHHBIX ¢ YYETOM IpeAIoKeHHON yueOHOo! (hu3nueckoi 3a1auu;
® AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WHGOPMAIIMIO PA3THYHBIX
BUJIOB U (hOPM MPEJICTABIICHNUS,
® CaMOCTOSITENIBHO BBIOMpaTh ONTHUMANBbHYIO (OpMYy TMpeAcTaBieHUus UHPOpMAIUU U
WUTIOCTPUPOBATh pEIIacMble 3aJa4d HECIOKHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoil 1 NX KOMOMHAIUAMHU.



KomMMyHMKaTHUBHbBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiCTBUSA:

® B X0JIe 00CYXJICHUs y4eOHOTO MaTepuaa, pe3yiabTaToB JIA0OPATOPHBIX PaOOT U MPOEKTOB
3aJ1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYXIaeMOW TEMbI U BBICKA3bIBATh HJICH, HAIICIICHHBIC
Ha PEeIICHHE 3a/1a4M U MOJIJIepKaHue OJIaroKelaTeTbHOCTH OOIICHNUS;

® COTIOCTABIISITH CBOU CYXKJEHUS C CYKJICHUSIMHU APYTUX YIACTHUKOB JUAIOTA, OOHAPYKUBATH
pa3IM4KE U CXOJICTBO MO3ULIHIA;

® BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMCHHBIX TEKCTaX;

® MyOJIMYHO MPEICTABISATH PE3YIbTAThI BBITOJIHEHHOTO (PU3HUYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCJIEIOBaHMsL, IPOEKTA);

® [IOHUMATh M HCIIOJI30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBHAYAIBHON pabOTHI MpHU
peLICHNH KOHKPETHON (PU3NUECKOM MPOOIIEMBI;

e IPUHUMATHh I[IEJTM COBMECTHOW JEATCIILHOCTH, OPTraHW30BBIBATH JCHCTBUS 1O €&
JOCTHKEHUIO: PACIIPEICTISATh PO, OOCYXIAaTh MPOIECCHl M PE3yJbTaThl COBMECTHOM
paboThI, 00001IaTH MHEHHSI HECKOJIBKUX JIFOJICH;

® BHITNIOJIHATh CBOK 4YacTh palbOThI, JOCTUTras KA4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPaBJICHUIO ¥ KOOPAMHUPYS CBOU JCUCTBUS C APYTUMH WICHAMH KOMaH]IbI,

® OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTECPHSIM, CAMOCTOSTEIHLHO
c(OpPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PerJIHTI/IBHI)Ie YHuBEpPCAJIbHBLIC yqeﬁﬂble JeHCcTBUA

Camoopranu3amnus:

® BBISIBJIATH NMPOOJIEMBl B JKM3HEHHBIX U Y4EOHBIX CHUTyallUsX, TPEOYIOIIMX AJIS peleHHs
(bu3nUecKrux 3HaHUM;

® OPUEHTHUPOBATHCS B PA3MUYHBIX [OAXOJaX MPHUHATHS pelleHud (MHAMBUIYaIbHOE,
NPUHATHE PELLICHHs B IPYIINeE, IPUHATHE PEILIEHUH IpyMIoi);

® CaMOCTOSITEJIBHO COCTaBJISATh AJITOPUTM pElIeHUs (QU3MYEeCKOW 3ajaud WM IUIaHa
UCCIIEIOBAaHUsSL C YYETOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMeHTHpOBAaTh Mpe/ijiaraeéMble BApUAHThI PELLICHUH;

e [1e1aTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH MHTEJJIEKT:

® JaBaTh a/ICKBAaTHYIO OLIEHKY CUTYyallUM U IIpe/siaraTh miaH e€ U3MEHEeHHUS;

® 00BSACHATH MPUYMHBI JTOCTHXKEHUS (HEIOCTUKEHHS) PEe3yJIbTaTOB JEATEIbHOCTH, J1aBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTH (B TOM YHCII€ B XOJI BBINOJHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, H3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUAM;

® CTaBUTH ce0sl HA MECTO JPYTOTo YeJIOBEKa B X0JI€ CIOpa WM AUCKYCCHH HA HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

® [IPU3HABATH CBOE MPABO HA OUIMOKY MPH pelIeHuH (pU3nYecKuX 3a7ay iU B YTBEPKICHUIX
Ha Hay4YHbIE TEMBbI U TAKOE XK€ MPaBO JIPYroro.

IIpenmeTHbie pe3yJibTAThI.
K xonmy oOyuenuss B 8 kJiacce mpenMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS] YMECHHIM:



® [ICII0JIB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE [BH)KEHHE aTOMOB U
MOJIEKYJ, arperaTtHbleé COCTOSHUSI BEIeCTBA, KPUCTAIIIMYECKHEe W aMopdHble Tena,
HACBILICHHBI U HEHACBHIIIECHHBIN Map, BIAXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrus, TEIJIOBOM JBUTrATENb, 3JIEMEHTAPHBIN JJIEKTPUUYECKUN 3apsAll, IEKTPUUYECKOE
110J1€, IPOBOJIHUKHU U AUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TI0JIE;

epa3nuyaTh SIBJICHUSA (TEIUIOBOE pACIIUPEHHE M C)KaTue, TeIulonepeaaya, TEeIIoBOe
paBHOBECHE, CMauuMBaHUE, KaNWUISPHbIE SBJIEHUS, HWCIApPEHHE, KOHJEHCAalMs,
IUIaBJICHUE, KpHUCTaJTU3alus (oTBepaeBaHue), KHUIICHUE, Teruioneperaya
(TerIoNpOBOJHOCTh, KOHBEKIIHMS, H3Iy4YEHHE), SJCKTpHU3alUs Tel, B3aUMOJEHUCTBUE
3aps0B, JEHUCTBUS BJIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHME, B3aMMOJEHCTBHE
MarHuToB, JEHCTBHME MarHUTHOTO MOJS HA IPOBOAHMK C TOKOM, 3JEKTPOMAarHUTHas
UHAYKIMS) 10 ONHCAHUIO HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKalOIIEM MHUPE, B TOM
yucne (usndeckue SBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHME M KallWJUIIpHBIC
SBJICHUS B IPUPOJIE, KPUCTAILIBI B IIpUpoe, udityuenrne CoHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa30BaHMWE POCHI, TYMaHa, MHES, CHETa, JJICKTPUYCCKHUE SIBICHUS B
atMoc(epe, SIEKTPUUECTBO KHUBBIX OpPraHMU3MOB, MAarHUTHOE Ioyie 3emid, Apend
MIOJIFOCOB, POJIb MAarHUTHOTO TOJIS JAJISl JKU3HHM Ha 3emiie, MOJSPHOE CUSHUE, NMPU 3TOM
NEPEBOJUTh IMPAKTHUUECKYIO0 3a7auyy B Y4YEOHYIO, BBLAEIATH CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKu) (pU3MUECKUX SIBJICHUN;

® ONIMCHIBATh W3YYCHHBIE CBOWCTBA TeN U (DU3MUECKUE SIBICHUS, HCIOIB3Ys (PU3NUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHsISI HHEpPrusi, KOJMUYECTBO TEIJIOTHI, YIEJIbHas
TEIUIOEMKOCTh ~ BELIECTBA, yJe€JbHAas TEIUIOTa IUIABICHMS, YAEJIbHAs TEIUIOTa
napooOpa3oBaHus, yJelibHas TEIUIOTa CrOpaHus TOIUIMBA, KO3(PQPUIMEHT I0JIE3HOIO
JEHCTBUS TEIUIOBOM MalllMHBI, OTHOCUTENbHAs BIJIAXXHOCTh BO3/yXa, AJIEKTPUUYECKUI
3apsif, cujaa TOKa, dJIEKTPUUYECKOE HAIPSHKEHHUE, COITPOTUBIIEHUE TPOBOJHHKA, YACIBHOE
COIIPOTHBJIEHUE BEIECTBa, pab0Ta U MOIIHOCTH JIEKTPHUUECKOTO TOKA), NMPH OMUCAHUU
NpPaBUIbHO TPAKTOBaTh (PU3MUECKUI CMBICI HCHOJIb3YyEMbIX BEIMYUH, 00O3HAUYEHUS U
€AVHULIBI  (U3MYECKUX BEJIMYMH, HAXOAUTh (QOPMYJIbl, CBS3bIBAIOUINE JaHHYIO
¢u3NYeCKyl0 BEIUYMHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH TIpadUKH HM3yUYEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

® XapaKTepu3oBaTh CBOICTBA Tell, (U3NUECKUE SBICHUS U MPOLECCHI, UCIIOJIb3Ysl OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOM TEOPMHM CTPOEHHUS BEUIECTBA, IPHUHIIMII
CYNEpHO3UIMH NOJIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEeHHUs 3apsia, 3akoH Oma
JUISl y4acTKa Leny, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHEeHUs SHEPTUH, TIPU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHYECKOE BhIPa)KEHUE;

© 00BSCHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYaIHi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH O00BACHEHHE U3 1—2 JOrMYecKHX IIAaroB ¢ ONOpoi Ha 1—2 M3y4eHHBIX CBOICTBa
buznyecKuX SBICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI!;

e pemiath pacu€THbIC 3a]a4l B 2—3 1€UCTBUSA, UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢usnyeckue BEJIMYMHBI: Ha OCHOBE aHajlM3a YCJIOBHS 3aJaud 3allChIBaTh KpaTKoe
yCIIOBUE, BBISBIATh HENOCTATOK IAHHBIX JUIsl PEIICHUs 3aJladyM, BbIOUpaATh 3aKOHBI U
dopmynbl, HeoOXoaumble [uis €€ pelIeHus, NPOBOAMTH pacyéTbl M CPaBHUBATH
NOJy4YeHHOE 3HaYeHHEe (PU3NUECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;



® pacro3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIMTh IPU MOMOLIM (PU3HYECKHX METOJIOB,
UCTONb3Yysl OIHUCAHWE MHCCIIEJOBAHUSA, BBIIEIATH IPOBEPSAEMOE IMPEAINOIOKEHHE,
OLIEHUBATh MIPABUIILHOCTH MOPSAIKA IPOBEIECHHS UCCIIEA0BAHMS, Je1aTh BHIBOBI;

® [I[POBOJIUTH OIBITHI 110 HAOMIONECHUIO (PU3UUECKUX SBICHUHA WM (U3MUECKUX CBOMCTB TEI
(KanmuJuIpHbIE SIBJIEHUS, 3aBUCUMOCTh JaBJIEHUS BO3yXa OT €ro 00béma, TeMIepaTypshl,
CKOPOCTH TIpoliecca OCThIBaHMsI M HarpeBaHUs IpU U3IYYEHUHM OT LIBETa M3JIydarouleu
(moryomaroieii) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYpPhl KUAKOCTU
U IUIOAAM €€ IOBEPXHOCTH, 3JIEKTpU3alUs Tel M B3aUMOAECHCTBUE SICKTPUUYECKUX
3apsi/l0B, B3aMMOJEHUCTBUE IMOCTOSHHBIX MAarHUTOB, BU3YyalM3allMs MarHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB, JAEUCTBUS MarHUTHOTO TOJII HAa MPOBOJHHUK C TOKOM, CBOICTBa
AIIEKTPOMArHuTa, CBOMCTBA JJIEKTPOJBHUraTelNsl IMOCTOSHHOTO TOKa): (OpMYJIHpPOBATH
IpoBEpsieMbIe IPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000py10BaHMs,
OIKCBIBATH XOJ1 OIBbITA U (POPMYJIUPOBATH BHIBOJIBI;

® BEITIOJIHATH NPSIMBIE U3MEPEHUST TEMIIEPATyPbl, OTHOCUTEIILHOW BIIAYKHOCTH BO3yXa, CHIIBI
TOKa, HAIPSHKEHUs C UCIIOJIb30BAHUEM aHAJIOTOBBIX NMPUOOPOB U JAaTUYUKOB (PU3HMUECKUX
BEJIMYMH, CpaBHMBATh pE3yJIbTaThl M3MEPEHUN C YYETOM 3aJaHHOW aOCOJIOTHOM
HOTPEIIHOCTH;

® [IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3UYECKOH BENMYMHBI OT Jpyroil c
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTUBIIEHUS IPOBOJHHUKA OT €r0
JUIMHBI, IUIOIAAM IIONEPEYHOr0 CEYEHUS U YJIEJBHOTO CONPOTHUBICHMS BELIECTBA
IIPOBOJHMKA, CHJIbI TOKA, UAYILIEro Yepe3 MPOBOJHUK, OT HANPSYKEHUS HA IPOBOJHMKE,
UCCJIEIOBAHUE II0CJIEIOBATEIbHOTO M MapajlIeIbHOIO COEJAMHEHUN IPOBOJAHUKOB):
IUIAHUPOBATh HCCIIEZIOBaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATh M3MEpPEHMs, CIeys
NpPEeUIOKEHHOMY TIJIaHy, (UKCHPOBATH PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TabJIMI ¥ TpauKOB, JIeJaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BAHUS;

® [IPOBOJUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BeNUYUH (yIelbHasg TEeIIOEMKOCTh
BEIIECTBA, CONPOTUBIICHHE MPOBOJAHMKA, PabOTa M MOILHOCTb 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh ~ U3MEPEHMs, COOUpPATh OSKCHEPUMEHTAIbHYIO YCTAHOBKY, ClEAys
NPeI0KEHHON MHCTPYKIUH, U BBIYUCIISATh 3HaUSHUE BEJINUMHBI,

ecoOnroiaTh  MpaBWJa TEXHUKH Oe3omacHocTH Mpu  paboTe ¢ J1abOpPaTOPHBIM
00opyaOBaHUEM;

® XapaKTepu30BaTh MPUHIMIIBI AEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMICTB C
OTIOPOi Ha UX ONUCaHUA (B TOM YHCIIE: CUCTEMa OTOIIEHHs IOMOB, TUTPOMETp, MapoBast
TypOuHa, amIepmerp, BOJIETMETD, CUéTUUK AIIEKTPUYECKOMN SHEPIHUH,
3JIEKTPOOCBETUTENbHBIE TMPUOOPHI, HArpeBaTeNbHbIE AJIEKTPONPUOOPHl  (TIPUMEPHI),
INEKTPUYECKUE TPEIOXPAHUTEIHN, OSJIEKTPOMArHUT, 3JIEKTPOJIBUraTellb IMOCTOSHHOTO
TOKa), HUCHONb3ysd 3HAHUSA O CBOWCTBaX (U3MYECKHX SBICHUA U HEOOXOAUMBIE
¢u3nueckre 3aKOHOMEPHOCTH;

® pacrio3HaBaTh MPOCTbIE TEXHUUECKHE YCTPOICTBA U W3MEPUTENbHbIE MPUOOPHI MO CXeMaM
U CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIN TEPMOMETP, TEPMOC, ICHXPOMETP, TUTPOMETD,
JBUTATE€Nb BHYTPEHHETO CropaHusi, »JJEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMBbI
AIIEKTPUUYECKHUX LEMeN ¢ MOCIe0BaTEIbHBIM U MapajieIbHbIM COeIMHEHUEM 3JIEMEHTOB,
pasinyas ycloBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX LETeH;

®[IPUBOJIUTH  MNpHUMEpPHl  (HAXOOUTh HMHPOpPMAIMI0 O MpUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (U3MYECKUX 3HAHUA B TIOBCEIHEBHOM JKM3HM s oOecredeHus
0e30macHOCTH TpHU OOpalieHuu ¢ TpudoOpaMH W TEXHUYECKHUMH YCTPOMCTBAMH,



COXPaHEHHUS 37I0POBbsI M COOJIIO/IEHUSI HOPM SKOJOTMYECKOro MOBEACHUS B OKpY Karolen
cpexne;

® OCYIIECTBIIATH MOUCK WMH(pOpManuu (U3NIECKOTO coaepkaHusi B MHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHMM M MyTEM CpaBHEHUS [JOINOJHUTEIbHBIX HCTOYHHMKOB BBIJEISThH
UH(POPMALINIO, KOTOPAs SBJISAETCS MPOTUBOPEUHBOI UM MOKET OBITh HEIOCTOBEPHOM;

® [ICII0JIB30BATh TPU BBHIMOJIHEHUHM YYEOHBIX 3aJaHUl HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
($U3UIECKOro CcoepKaHus, CIPaBOYHbBIE MaTepPHaJIbl, peCypchl ceTu MHTepHeT, BIajieTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HWHGOpPMALUKU U3 OJHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

eCco3/1aBaTh COOCTBEHHbIC IHCHMEHHBIE U KpaTKHe YCTHBIE CcooOmeHus, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB (PH3MUECKOTO COJIEP)KaHHs, B TOM YHUCIIE
nyOJIMYHO  TPEACTaBIATH  Pe3yJbTaThl  MPOEKTHOW  WJIM  HCCIEI0BATEIbCKOU
JESTEIbBHOCTH, IIPU ATOM IPaMOTHO HCIOJIb30BAaTh M3YyUEHHBIM MOHATUMHBIN ammapar
Kypca (pU3UKH, COMPOBOXK/IATh BBICTYIUICHUE TIPE3CHTALIUEH;

®IpH BBIMIOJIHEHUU YYEOHBIX TPOEKTOB U HCCIEAOBaHUN (U3UYECKUX IPOLIECCOB
pacnpenenats 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C IIOCTABJICHHBIMH 3a/ladyamH,
CIEIUTh 32 BBIIOJHEHUEM IUIaHA JEHCTBUM M KOPPEKTHUPOBAaTh €ro, aJeKBaTHO
OLICHUBATh  COOCTBEHHBIM  BKJaJ B  JEATENIBHOCTh  IPYyNIbl,  BHICTPAauUBaTh
KOMMYHHKATHBHOE B3aHMOJICICTBHE, MPOSBIISsL TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

O EHKA JOCTUXEHUSA NPEAMETHBIX PE3YJIBTATOB OCBOEHUSA
YYEBHOI'O IPEAMETA «®U3UKA»

Z[J'ISI OLCHUBAHUA NOCTUKCHHUA MPECIAMCTHBIX PE3YJIbLTATOB OCBOCHUS yqe6Hor0 npeamMeTa

«®Pu3uKay UCHONB3YyeTCs TPAAULIMOHHAS YeThlpex0asuibHas cucTema:

OTMETKa «5» («OTJIMYHO») — YPOBEHb BBINOJIHEHUS TPEOOBAHUN KOHTPOJIbHO-U3MEPUTENBHBIX
MaTepHalioB 3HAYUTEIHHO BhIIIE Oa30BOTO;

OTMeTKa «4» («XOpOILI0») — YPOBEHb BBINOJIHEHHS TPEOOBAHUI KOHTPOJIBHO-U3MEPUTEIBHBIX
MaTepuasoB BbllIe 0a30BOT0;

oTMeTKa «3» («YIOBJIETBOPUTEIHHO») — YPOBEHb BBHITIOJHEHUS TPeOOBaHUN KOHTPOJIHHO-
HU3MCPUTCIIBHBIX MAaTCpUaioB 6330BBII>1, COOTBCTCTBYET 00s3aTeNbHBIM  MUHHUMAaIbHBIM
TpeOOBaHUSM;

OTMETKa «2» («HEYJIOBIETBOPUTEIBHO») — YPOBEHb BBINIOJHEHUS! TPEOOBAHUN KOHTPOJIbHO-
U3MEPUTENBHBIX MaTEPHUaIOB HIKE 0a30BOTO.

B xoxe mpoBeneHuss NOYpOUHBIX OLEHOYHBIX MPOLEAYP BBLACIAIOTCS CIEAYIOIINE BH/bI

KOHTPOJISA:

npeosapumenbHulil (OUASHOCMUYecKull) KOHmMpOb, KOTOPHI NMPOBOAMTCS, YTOOBI H3YYHUTh
YPOBEHb TOTOBHOCTH YYaIlIUXCs K BOCIPUSATHIO HOBOTO MaTepHaa;

MeKywWull NOypouYHbulll KOHMPOb, KOTOPBI COMPOBOXIAET Tpoiecc (HOPMUPOBAHHS HOBBIX
3HAHMW U YMEHMH; UCIOJB3YETCS YUUTEJIEM KaK CPEICTBO CBOEBPEMEHHOW KOPPEKTHPOBKH
y4eOHOro npoliecca ¥ NpeaynpekIeHUs] HeYCIIeBaeMOCTH 00yYaroIINUXCsl;

memamu4eckulit. KOHmpo.ib, KOTOPBIA TPOBOIUTCS TMOCIE H3YyYCHHs] KaKOW-THMOO TEMBbl WIH
JBYX HEOOJBIIUX TEeM, CBS3aHHBIX MEXIY COOOW JIMHEHHBIMHM CBSI3SIMHU; HCIIOJIB3YeTCs
yuuTesaeM Jisi 0000IIeHNs U CUCTeMaTH3alus yaeOHOro MaTepualia Bcel TeMBb;

UmMo2086blli KOHMpPOJb, KOTOPHI NMPOBOJUTCS MO OKOHYAHHMIO TpUMECTpa (TOIYrOAus) WU
rojia ¢ IeNbI0 OLEHUTh Pe3ybTaThl 00yUEHHS 3a yUeOHBIH ToJ1.



OINEHKA JOCTU/XEHUA NTPEIMETHBIX PE3YJIBTATOB OCBOEHHUA
YYEBHOI'O IPEIMETA «®U3UKA»

Jlnisi OLeHMBAHUS JOCTMDKEHUS MPEIMETHBIX Pe3yJbTaTOB OCBOCHHUS Yy4eOHOro IMpeaMeTa

«Du3nKa» UCHOJIB3YETCs TPAAULIMOHHAS YeThIpeX0asIbHasl CUCTEMA:

—  OTMeTKa «5» (KOTJIIMYHO») — YPOBEHb BBHITIOJIHEHUS TPEOOBAHNN KOHTPOIHHO-U3MEPUTEIBHBIX
MaTepHaJioB 3HAYMTEIBHO BhILIE Oa30BOTO;

—  OTMeTKa «4» («XOpOoIIo») — YPOBEHb BBHIIIOJHEHUSI TPEOOBAHUI KOHTPOJIBHO-U3MEPUTEIBHBIX
MaTepHaJIoB Bbllle 0a30BOrO;

— orMmeTKa «3» («yAOBJIETBOPUTEIBHO») — YPOBEHb BBIIOJHEHUS TPEeOOBAHUI KOHTPOJIBHO-
U3MEPUTENIbHBIX MaTepualloB 0a30BbIi, COOTBETCTBYET O0sS3aTE€IbHBIM MUHUMAIbHBIM
TpeOOBAHUSM;

— OTMeTKa «2» («HEeyJIOBJIETBOPUTEIBbHO») — YPOBEHb BBINOJHEHUs TPEOOBAaHUH KOHTPOJIBHO-
U3MEPUTENIbHBIX MaTepUaIoB HIKe 0a30BOTrO.

B xone mpoBeneHHs MOYPOUYHBIX OIEHOYHBIX MPOIECAYP BBLICISIOTCS CICTYIONINE BHIbI
KOHTPOJIsI:
—  npeosapumenvbHulil (OUACHOCMUYECKULl) KOHMPOAb, KOTOPBIM TPOBOIAUTCS, YTOOBI H3YYUTh

YPOBEHb FTOTOBHOCTH yYalllUXCsl K BOCIIPUSTHIO HOBOT'O MaTepHaa;

—  meKywull noypouHblli KOHmMpOb, KOTOPBI CONPOBOXKIAET Ipouecc (HOpMUPOBAHUS HOBBIX
3HAHUM U YMEHMI; UCHOJIb3YETCsl YUUTEJIeM KaK CpPEeACTBO CBOEBPEMEHHOH KOPPEKTUPOBKHU
y4eOHOro npolecca U Npeaynpex/1eHIs. HeyClIeBaeMOCTH 00yYatoLINXCs;

—  memamuueckuii KOHMpOib, KOTOPbI MPOBOIAUTCS IOCJIE HU3YYEHUS KAKOH-TMOO TeMbl WM
JBYX HEOOJBIIUX TEeM, CBS3aHHBIX MEXIY COOON JIMHEHHBIMM CBS3SIMHU; HCIIOJIB3YeTCs
yuuTeneM Juist 00001IeHNs U cUCTeMaTu3alus yueOHOro Marepuasia Bcei TEMBI;

—  UMo2o8bili KOHMPOIb, KOTOPBII MPOBOAUTCS MO OKOHYAHUIO TpuUMecTpa (TOIYyroaus) WM
rojia ¢ IeJbI0 OLEHUTh Pe3yIbTaThl 00yUeHHs 3a yUeOHBIH roJl.

Kpurtepun oneHnBaHus ypoBHS JOCTHKCHUS NMPEAMETHBIX Pe3yJIbTaToOB.
IIpy oneHuBaHMM YPOBHSA JOCTMXKEHMs IPEAMETHBIX PpE3YyJbTaTOB HCIOJIb3YIOTCS

MUCbMEHHBIE M YCTHBIE METO/IbI KOHTPOJISL.

Hcnonszyemble  QopMbl  KOHTPOJS: YCTHBIHK M THUCBMEHHBIH ompoc  (TecT),
caMocTosTeIbHas paboTa, 1abopaTtopHas paboTa, KOHTpOJIbHAs paboTa, MPOEeKTHAas padoTa.

Ouyenka nadopamopuuix padom.

Ounenka 5 craBuTCs B TOM CiIydae, €CIM Y4YalIMiCs BBIMOJHWI pabOTy B IMOJHOM OOBEME C
COONIIO/IEHNEM HEOOXOJMMOM  IOCTIeIOBAaTeIbHOCTH TIPOBENCHHS] OINBITOB W  HM3MEPEHHIA;
CaMOCTOSITENTFHO M PAIlMOHAIFHO MOHTHPYET HE00X0ANMMOe 000pYI0BaHUE; BCE ONBITHI TIPOBOIMT
B YCIIOBHSX M peXHMax, 00ECNEUMBAIOUINX IOJyYeHHE MPaBUWIBHBIX PE3YJbTaTOB U BBIBOJIOB;
coOmtomaer TpeOoBaHMS MpaBuUi O€30MacHOro TpPyAa; B OTYETE MPaBWIBHO M aKKypaTHO
BBITMIOJHSET BCE 3alMCH, TaOJIMLbI, PUCYHKH, YepTeXH, IpaduKu, BBIYUCICHUS, MPaBUIBHO
BBITOJIHSET aHAJIN3 MTOTPELTHOCTEH.

Ouenka 4 craBuTCS B TOM CiIy4ae, €CIM YYallWiics BBIIOJHUI pPabOTy B COOTBETCTBUHU C
TpeOOBaHUSIMU K OIICHKE 5, HO JIOMYyCTHII JIBa-TPU HeJloveTa, He Oojee oTHON HerpyOoi omuoOKu 1
OJIHOTO HeJloYeTa.



Ounenka 3 cTaBUTCS B TOM CIIydae, €ClIM yUYalluiicsl BHIMOJHUI paboTy HE MOJIHOCTHIO, HO 00beM
BBITIOJTHEHHOM YacTH TAaKOB, YTO MO3BOJISIET MOIYYUTh NPABUIbHBIE PE3yJIbTAaThl U BBIBOJIbI, €CIIU B
XOJIe TPOBEACHUS OIBITA M U3MEPEHHUI OBUIN JOMYIIEHBI OIIMOKH.

OueHka 2 CTaBUTCSA B TOM Ciydae, €CIIM YYal[Uiics BBIMOJHWI paboOTy HE MOJIHOCTBIO M 00beM
BBINOJIHEHHON paboThl HE MO3BOJISET CAENaTh IPABUIIbHBIE BBIBOJbI, BBIUYUCIICHUS; HAOIIONCHUS
IIPOBOAMIIMCH HEIPABUIIBHO.

Bo ecex cayuasax oyenka cHudicaemcs, eciu yuawuics He coo6ao0an mpeboeaHull npagul
be3zonacrhozo mpyoa.

Ol(eHKa YCHHBIX Omeemos yuauiuxcs.

OueHka 5 cTaBUTCS B TOM CiIydae, €CIIM YJalIUics MOKa3bIBaeT BEpHOE MOHMMaHue (pru3myeckon
CYIIHOCTH PacCMaTPUBAEMbIX SIBICHUA W 3aKOHOMEpPHOCTEW, 3aKOHOB M TEOpUM, JAA€T TOYHOE
OINpe/IeNICHNE M HCTOJIKOBAHWE OCHOBHBIX NOHATUHA M 3aKOHOB, TEOpUM, a TaKKe IPaBUIBHOE
orpeneneHne GU3NIECKUX BEITUYMH, UX €AUHUI] U CIIOCOO0B M3MEpPEHUs; MPABIIBHO BBITIOJIHSET
YepTEeKH, CXEMbl U TpaUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, CONPOBOXKIAET pacckas
HOBBIMU IIpUMEpaMH, yMEET NPUMEHATh 3HAaHUA B HOBOM CHUTyallUM IIpU BbIIOJHEHUU
INPAKTUUECKUX 3aJaHUI; MOYKET YCTAaHABIMBAaTh CBSA3b MEXIY HU3Yy4aeMbIM U paHee M3yYEHHBIM
MaTepuajoM MO Kypcy (HU3UMKH, a TaKKe C MaTepuajoM YCBOCHHBIM IPH U3YYEHUU JIPYTHX
PEIMETOB.

Ouenka 4 cTaBUTCSA B TOM CIIydae, €CIIM OTBET yUCHHKA yIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM
K OTBETYy Ha OLEHKY 5, HO 0€3 HCHOJIb30BaHMs COOCTBEHHOrO IUIaHA, HOBBIX IPHUMEPOB, 0e3
NpUMEHEHHs 3HAHUH B HOBOM cHUTyalMu, 0€3 MCIIOJIB30BaHMs CBsI3€il C paHee H3y4EeHHBIM
MaTepHaIOM, YCBOCHHBIM IIPU HM3YYEHUHU JAPYTHX MPEIMETOB; €CIM yYallHKUCs JOMYCTHI OJHY
omnOKy WM He Ooree JABYX HEJIO0YETOB M MOXET HCIPAaBUTh HMX CAMOCTOATEIBHO WU C
HEOOJIBIION MOMOIIBIO YUUTEIS.

Ouenka 3 cTaBUTCS B TOM CIy4ae, €CJIM YYaIUCs MPaBUIbHO MOHUMAET (PU3NUECKYI0 CYIITHOCTh
paccMaTpyBaeMbIX SBJICHHA W 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTICIIbHBIC MPOOENHI B
YCBOCHHH BOIIPOCOB Kypca (PM3WKH;, HE MPEISITCTBYET JNadbHEHIIEMy YCBOCHHIO MPOTPaMMHOTO
MaTepuaiga, yMeeT TMPUMEHSTh TMOJMy4YeHHbIE 3HAHHS TMPH PEIIEHWH TMPOCThIX 3adad C
UCIIOJIb30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTPyIHSETCS TPH pEIICHHH 3a/1ad, TPEOYIoNuX
npeoOpa3oBaHusi HEKOTOPBHIX (OPMYJ; JOMYCTHI HE Oojiee OMHON TpyOOW M OaHOM HerpyOoit
omnOKH, He 0oJiee NBYX-TpeX HErpyObIX HEAOUYETOB.

Ouenka 2 cTaBuUTCS B TOM Clly4yae, €CIIM YYalIUHCSd HE OBJIaJie]l OCHOBHBIMU 3HAHUSIMU B
COOTBETCTBUU C TPEOOBAHUSAMHU M JOMYCTUI OOJbIIE OMIMOOK M HEIOYETOB, YeM HEOOXOAUMO IS
OILICHKH 3.

Iucemennwiit onpoc (mecm).
- Oyenxa «5» cmasumcs, eciu yuawutics: BeimomHuwn 90 - 100 % paboTsr

- Oyenxa «4» cmasumcs, eciu yuawuiica: Beimonamn 70 - 89 % paGoTbl
- Oyenxa «3» cmasumcs, eciu ydawuiics: BeimoaHmwn 50 - 69 % paGoTbl
- Oyenxa «2» cmasumcs, eciu ydawutics: BeIIoaHWI 110 50 % paboTs



OneHka NMCbMEHHBIX CAMOCTOATEIbHbBIX 1 KOHTPOJ/IBbHBIX paﬁoT

Ouenka «5» ctaBuTCs 32 padOTy, BHIIOJHEHHYIO 0€3 OIMOOK U HEIOYETOB WIIM MMEIOIIYIO HE
0oJiee OTHOTO HEJIOYETA.

Ouenka «4» ctaBUTCS 332 padOTY, BBITOJHEHHYIO TIOJTHOCTHIO, HO TIPY HAJIMYUU B HEW:

a) He Oonee ogHON HerpyOoi OIMOKH U OJTHOTO HEI0YeTa,

0) wiu He OoJiee ABYX HEJIOUYETOB.

Ouenka «3» CTaBUTCS B TOM CJIy4ae, €CJIM YYCHUK MPABUIHHO BHITIOTHIII HE MEHEE MTOJIOBUHBI
paboThI WK JIOITYCTHIIL:

a) He OoJee IBYX TPyOBIX OMIMOOK,

0) niu He OoJiee 0JTHOM TpyOO OMIMOKHU M OJTHOTO HEJ0YeTa,

B) WK He OoJiee ABYX-TPeX HErPyObIX OMIHOOK,

') WJIK OJTHOW HEerpyOoi OMMOKH U TPEX HEJIOUYETOB,

) WJTU TIPY OTCYTCTBHH OIIMOOK, HO TIPYU HATMYUU 4-5 HEJIOUETOB.

OuneHka «2» CTaBUTCSI, KOTJa YKCIIO OMIHOOK M HEJ0YETOB MPEBOCXOAUT HOPMY, IIPH KOTOPOU
MOJKET OBITh BBICTABJICHA OIEHKA «3%, WM €CIIU MPABUIHLHO BBITIOJTHEHO MEHEE ITOJIOBHHBI PA0OTHI

Ilpoekmnuasn padoma.
Kpurepuu oneHuBanus:
— oOmras KynbTypa IpeaCTaBICHHUS UTOTOB MPOAeTaHHON PaboThI;

—  UHTEpec K IpeIMeTy;

—  OPUIHMHAJILHOCTh, TBOPYECKOE CBOCOOPAa3He MOITYUECHHBIX PE3yJIbTaTOB;
—  COAEPXKaTeJIbHOCTb U LIEHHOCTh COOPaHHOTO MaTepuana;

—  BJAJICHUE OCHOBHBIMM, KJIFOUEBBIMH 3HAHUSIMHU 110 IIPEAMETY;

—  I0CJIENOBAaTEIbHOCTD, JOTHKA U3JI0KCHUS COOCTBEHHBIX MBICIIEH;

— TI'PaMOTHOCTH U JIOTUKA 0(hOpMIICHUS MPEACTABICHHON PabOTHI.



Tpebosanus

Ouyenka «5»

Ouyenka «4»

Ouyenxa «3»

Ouenxa «2»

cmaeumcs, — eciu | cmagumcs, — eciu | Cmasumcs, — eciu | Cmasumcs, eciu
VUAUWUUCS.: VUAUWUUCS: VYauWuUcs: VUAUUUCSL:
OOnapyxuBaet Ob6HnapyxuBaet, B | OOHapyX HuBaeT OOHapyxuBaeT
MOJTHOE OCHOBHOM, TIOJTHOE | HEMOJHOE HE3HAHUE
COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE OonpIIel YacTH
coJiepKaHUs JOKJIaa U | JOKJIajga u MIPOJICIIAHHOM
JIOKJIaaa U IIPOJIETIAHHOMN IIPOJICIIAHHOMN IIPOEKTHOU
MPOICIIAHHOMN paboTsl. [IpaBUiIbHO | TPOEKTHOM paboTHI.
paboTHI. Y YETKO OTBEYaeT | pabOTHL He MOKET
[TpaBuibHO U | IOYTH HA BCE He MOJKET| MPaBWJIbHO U
3 YETKO [IOCTaBJICHHbBIE IPaBUJIBHO M YETKO| YETKO OTBETUTH
auguma OTBEUaET Ha BCE BONPOCHI. YMEET, B | OTBETHUTH Ha| Ha MHOTHE
npoekima [IOCTaBJICHHbBIE OCHOBHOM, OTJIEJIbHbIE Borpocel.  He
BOIPOCHL. YMEET | CaMOCTOSITEIHHO BOTIPOCHL. MOJKET
CaMOCTOSITENILHO MOJITBEP/IUTH 3arpynHsercs MOITBEPIUTH
MOJITBEPIUTH TEOPETUYECKHE CaMOCTOSITETTLHO TEOPETUUECKHE
TEOPETUUECKHE MIOJIOXKEHHUSI HOJITBEP/IUTH MIOJIOKEHMUSI
MOJIOKEHUS KOHKPETHBIMU TEOpPETUIECKOe KOHKPETHBIMU
KOHKPETHBIMHU npuMepamMu HI0JIO’KEHUE [IpUMepamHu.
puUMepamHu. KOHKPETHBIMU
IpUMEpaMHu.
[TeuatHblii [Tevatnbiii Bapuant | [leuaTHbIii PykonucHbli
BapUaHT (WK (v BApHUaHT. BAapHaHT.
KOMITBIOTEPHAs KOMITBIOTEpHAsI Henonnoe He cootsercTBHE
MIpEe3eHTaIN). TIPE3CHTAITHS). COOTBETCTBHUE TpeOOBaHUSIM
CootBercTBHE CootBeTcTBHE TpeOOBaHUSM BBITIOJTHEHUS
TpeOOBaHUSAM TpeOoBaHUAM IIPOEKTA. He | mpoexra.
IIOCJIEZI0BATEIBHOCT | BBIIIOJHEHUS COBCEM HerpamotHoe
U IIPOEKTA. rpaMOTHOE U3JI0KEHUE BCEX
BBITIOJIHEHHS I'pamoTHOE, B U3JI0’)KEHUE pa3eios.
MIPOEKTa. OCHOBHOM, TIOJIHOE | pa3zeloB. OTtcyrcTBUE
I'pamotHOE, U3N0)KeHHe  Bcex | HekauecTBeHHblE | HArJIsAHBIX
MOJIHOE pa3zenos. HarJIsIHbIe MaTepuaoB.
U3JI0’)KEHUE BCEX KauecTBeHHoe, MaTepuabl.
Ocpopunen pas3zenos. HEIOJIHOe Henonnoe
Hannuue u KOJINYECTBO COOTBETCTBUE
e npoexma
KayecTBO HaTJIS THBIX TEXHOJIOTHUYECKUX
HATJISTHBIX MaTepHuaoB. pa3paboTox
MaTepuaioB CootBeTcTBHE COBPEMEHHBIM
(MuTrFOCTpAanuy, TEXHOJIOTHYECKUX | TPeOOBaHUSAM.
3apUCOBKH, pa3paboTok
¢dororpaduu, COBPEMEHHBIM
CXEMBI U T.11.). TpeOOBAHUSIM.
CootBercTBHE
TEXHOJOTHYECKHUX
pa3paboTok
COBPEMEHHBIM
TpeOOBaHUSM.
DCTEeTUYHOCTh

BBIINTIOJTHCHHUA.




Co31aHHbII Co3naHHbIi Co31aHHbBIN Co31a"HHbIN
MPOJIYKT MPOJTYKT MPOJIYKT HUMEET | MPOAYKT HE
COOTBETCTBYET M | COOTBETCTBYET M | OTKJIIOHEHHUE OT | COOTBETCTBYET
MOYKET MOYKET YKa3aHHOTO U HE MOXET
Ilpaxmuyec | NCTIONB30BATHCS HCITOJIB30BaThCS Ha3HAYCHHS, HCITOJIB30BaThCS
Kas 10 HA3HAYCHHUIO, | IO Ha3HAYCHHIO MPETyCMOTPEHHOTO | TIO
HanpaeieHH | MPEAYCMOTPEHHOM | U JOIYIICHHBIC B MPOEKTe, HO | HA3HAYCHHUIO.
ocmb y mpu pa3pabOTKe | OTKIOHEHUS MOYKET
MIPOCKTA. B IPOCKTE HE WCIIOJIb30BaThCS B
HUMEIOT JIPYrom
MPUHITUITHAIBHOTO | TPAKTUYECKOM
3HAYEHUSI. MIPUMEHEHUH.
TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
n/ a3/1eJIOB H TEM B K I (unposnie)
. ﬁ OI; - cer 0HTp60J1bH palc;uqeac 06pazoBaTebHbIE
porp 0 bI€ Pa0O0THI e padooTsl pecypebt
Pa3pea 1. TerioBblie AIBJICHUSA
CrpoeHnue u bu6mmoreka [IOK
1.1 CBOICTBa 7 https://m.edsoo.ru/7f4181
BEIIeCTBA ce
but6mmoreka [JOK
TennoBnie
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Hroro no paszueny 28
Pa3nea 2. DjieKTpHYecKHe M MATHUTHBIE SIBJICHHSA
DNEeKTpUYECKHe
3apsiibl. bubnuoreka [IOK
2.1 3apsKEHHBIE Tella 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aUMO/JICHCTBHE
[TocTostHABIM but6mmoreka [JOK
2.2 ANEKTPUYECKUI 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
but6mmoreka [IOK
MarsuTHbIC
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
bu6nunoreka [IOK
ONEKTPOMarHuTH
2.4 P 3 https://m.edsoo.ru/7f4181
ast MHIYKITUS co
Hroro no pazneny 40
OBIIEE
KOJIMYECTBO
68 3 14.5
YACOB IIO

ITPOI'PAMME
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MwuHHCTEPCTBO 0611ero 1 npodeccuoHanbHOro 06pa3oBaHust PocToBckoi 061acTH

YnpaBJsienue o6pa3oBanus r.Taranpora,

MAOQY nunein Ne 28

PABOYAA [TPOTPAMMA
OCHOBHOT'O OBIIET'O ObPA30BAHHUA

Y4ye6HOro npeamerta
« PU3UKA»

_BA30BbIH_ YPOBEHb

CocraBuTesnb: bpenknHa Osnbra AjekcaH pOBHa:
iy4unTeJb QU3NKU U MAaTEMATHKH,

r TaraHpori 5202 3_,




HOACHUMTEJBHASA 3AIINCKA

Jlannasi pabovas mporpaMMa COCTaBJIeHA HA OCHOBaHMU:
®enepanpHoro 3akoHa «O06 obpazoanuu B Poccuiickoii @eneparum» ot 29.12.2012 Ne273-
@3 (B IEHCTBYIONICH pEJAKIIMKA CO BCEMH M3MEHECHUSIMH M JIOTIOJTHCHHSIMHU );

@denepalibHOTO TOCYAApCTBEHHOTO 00pa30BaTENIbHOIO CTaHIApPTa OCHOBHOTO OOILEro
o0pa3oBaHUs, YTBEPKISHHBIM ITPUKa30M MUHHCTEPCTBA 00pa30BaHus U HAyKu Poccuiickoit
®enepanun ot 17.12.2010 Ne1897 (B neiicTByoMIEH peIaKIium)

[Tpukaza MunucrepcTBa npocpenienus Poccuiickoit @eaepanmu ot 11 gexadps 2020 r.

No 712 «O BHeceHMM HW3MEHEHHUH B HEKOTOpbIe (QeAepalbHbIE TOCYAapCTBCHHBIC
oOpa3oBaTelibHble  CTaHAApThl oOmero oOpa3oBaHHs IO  BONPOCAM  BOCHUTAHUS
oOyyaromuxcs», ¢ y4€TOM MNPUMEPHOM MIPOrpaMMbl BOCHUTAHUSA (TIPOTOKOJ PEIICHHS
denepanbHOro y4eOHO-METOUYECKOro OOBeAMHEeHUs Mo obmemy oOpa3oBaHuio ot (2
utons 2020 1. Ne 2/20);

OenepanbHoil  paboueit mporpammbel 10 (GU3MKE, HAa YPOBHE OCHOBHOIO OOIIETO
00pa3oBaHusl, SBISIIOMICHCA CTPYKTYPHBIM 3JIEMEHTOM COJIEP)KAaTeIbHOrO pa3ziesia OCHOBHOM
00pa30BaTeILHON MPOrpaMMbl OCHOBHOTO 001ero oopazoBanus MAQOY mures Ne 28;
MOCTAaHOBJICHUS | JTaBHOTO roCcy1apcTBEHHOT0 canuTapHoro Bpauya P® ot 28 centsiops 2020
roga No28 «O0 yrBepxkaenun canutapubix mpasuin CII 2.4.3648-20 «CanutapHo-
AMUJEMHUOJIOTHUECKIE TPEOOBAHUS K OpraHU3alMsIM BOCIUTAHHUS W OOY4YEHHUs, OTIbIXa U
037I0POBIICHUS IETEH U MOJIOJICHKID);

[Tonoxxenus o pabouyeil mporpaMme B MyHUIIUTIAIIEHOM aBTOHOMHOM 00111€00pa30oBaTeIbHOM
yupexaenuu uuee Ne 28, yreepaxaeHHoro npukasom no MAOY nuuero Ne 28

«01 »07 2023 Ne 437;

paboueii mporpammsl Bociutanuss MAOY nunest No 28;

yuebHoro miana MAOY nuies Ne28 Ha Tekymiuii yaeOHbIN TO/1.

OcCHOBHBIC HaINpaBJICHUs] BOCIIUTAHUS OOYYaIOUINXCS B paMKax ydeOHoro mpeaMera «Dusnka»

CBOJIAITCS K:

— Heo0XoauMocTu OOOCHOBAaHMS HAyYHOTO, (PMIOCO(MCKOTO U METOIOJIOTMYECKOTO 3HAYCHHS
y4eOHOro MaTepuaia no (pusuke, mokasa ero BaXKHOCTH;

- H€06XO)II/IMOCTI/I PACKpPBITHA HCHHOCTHBIX AaCIICKTOB q)HSI/IKI/I KaK HayKu, IMPOABJIAIONIUCCA IIPpU
BSaHMOI[CﬁCTBI/II/I C ApyrumMu 00JIaCTSAMHU YEJIOBEYECKON JACATCIIBHOCTH,

— B@XHOCTH aHAJIM3a HEHHOCTH CAMOM JKU3HU U MPOOJIEMBI caMOpeaTi3aliy JIUIHOCTH YeJIOBEeKa
Ha MpUMepax TBOPYECTBA BBIIAIOIINXCS YUEHBIX-(PU3UKOB.

MopnyJs paGoueii mporpaMMbl BOCIIUTAHUS «YPOYHasi AeATEJbLHOCTH» PEaIN30BaH Yepes3

IIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI: MHTEIEKTYaIbHBIX UTP, PabOTH B
napax u Jip.;

OpraHu3anyio MmepcTBa MOTHBHUPOBAHHBIX U OPYAHPOBAHHBIX YYAIIUXCS HAJ HX
HEYCIEeBaIOIIUMHU OJHOKIACCHUKAMH;

MHUIMAPOBAHUE U TIOJ/IEPIKKA UCCIIEI0BATEIbCKON AeSITEIbHOCTH MIKOJIBHUKOB;
(dbopMHUpOBaHHE U PA3BUTHE JOBEPUTENBHBIX OTHOIICHUH MEXIy YUMTEIEeM U YUCHHUKAMH,
CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPHUSTHIO YJallUMUCS TpeOOBaHUN M MPOCHO ydHTEs,
AKTUBU3AIMH UX [TO3HABATEIBHOM NESATEILHOCTH;

noOy>KJeHNEe IIKOJBHUKOB COOIOAATh HAa YpOKE OOLIENPUHATHIE HOPMBI TOBEICHHMS,
npaBuiia OOLIEHHSI CO CTAPIIMMHU (YUUTENSIMH) U CBEPCTHUKAMHU (IIKOJIbHUKAMU );
MpUBJIEYEHNE BHUMAHMS I[IKOJIHHUKOB K IEHHOCTHOMY acHeKTy M3y4aeMbIX Ha YpOKe
SBJIEHUH, OpraHu3aius padoThl JeTel ¢ colMnaabHO 3HAaUMMOM HH(popManuel — 00CyX1aTh,
BBICKa3bIBaTh MHEHHUE;

UCTIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH conepkaHHs yd4eOHOro mpeaMmera depes
JEMOHCTpAIMIO JIETSAM MPUMEPOB OTBETCTBEHHOT'O, TPA’KJAHCKOTO MOBEIACHHUS, TPOSBICHUS
YeIIOBEKOIIOOUS U JOOPOCEPICTHOCTH.



MECTO YYEBHOI'O IIPE/IMETA «®U3UKA» B YYEBHOM IIVIAHE
Obs3arenbHOE H3ydeHHEe PU3UKH B 9 Ki1acce MpeycMaTprUBaeT pecypc yueOHOTO BpeMEeHH B
00béMe 99 vacoB (3 yaca B HEJEIIO).

dakTH4ecKH (C y4eTOM T'OJJ0OBOT0 KaJleHAapHOTOo rpaduka v pacnucanus 3aHaTHi Ha 2023-
2024 yueOHbIii To1) AaHHas pabodvast mporpaMma B 9 kitacce paccuuTana Ha 99 4acoB B roj,

COLEPKAHUE YYEBHOI'O IIPEJIMETA «®U3UKA»
Pa3nes Nel. Mexannveckue siBjieHus (57 yacos)
Tema Nel. Kunemaruka (19 yacoB)

Mexanunueckoe ABxeHue. CriocoObl ONMCaHusl MEXaHUUYECKOTro ABMKeHMsI. CHCTeMBbI
orcuéra. [IpsMonrHeiiHOe paBHOMEPHOE U PaBHOYCKOPEHHOE ABHKEHUs. [Ipsamonuneinoe
pPaBHOMEPHOE JBUKECHHE 110 INIOCKOCTHU. IIepeMenienre mpu paBHOMEPHOM NPSMOJINHEHHOM
JBUKEHHUHU T10 TIIOCKOCTH. CKOPOCTh IPU paBHOMEPHOM IPSMOJIMHEHHOM JIBUKEHHUH 110
IUIOCKOCTH. OTHOCUTENBHOCTD ABWKEeHUA. CiioskeHue nBrxeHui. [IpuHnun HesaBucumocTu
nBrxkeHui. KpuBonuHeliHoe nBuKeHue. PaBHOMEpHOE IBUIKEHHE 110 OKPYKHOCTHU. YTIIOBas
ckopocts. [lepuon u yactora BpameHus. CKOpoCTb U YCKOPEHHE IIPY PABHOMEPHOM JIBHKEHHUH T10
OKPY’KHOCTHU.

Jlemoncmpayuu

— PaBHOMEpHOE NPSAMOJIMHENHOE JBUKCHUE.

— 3aBHCHMOCTb TPAEKTOPUHU JABMKEHUS T€a OT BbIOOpa Tejla OTCUETA.

— (CB00OJHOE MaZIeHHUE Tel.

— PaBHOyYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE.

— PaBHOMEpHOE NBUKEHNUE IO OKPYKHOCTH

Tema Ne2. Tunamuka (20 qacoB)
WNnepunanbublie cuctemsl orcuéta. [lepsslit 3akon Hetotona. Cuina. Bropoii 3akon HeroToHa.
JIBuxkeHue Tena noJ AeHCTBUEM HECKOJIbKUX cuil. BzaumoaeiictBue Ten. Tpetuit 3akod HeroToHa.
JIBM>KE€HHE B3aUMOACHCTBYIOIUX Tell. JIMHAaMUKa paBHOMEPHOTO IBHKEHUS MAaTEPUAIIBHOW TOUKH
110 OKPYKHOCTH. CHIIbI BCEMUPHOTO TATOTEHMSI. 3AKOH BCEMUPHOTO TATOTEHUS. J[BU)KEHUE TUIaHET.
HckyccTBeHHble ciyTHUKU. MicTopus pa3BuTHs npeacrasienuii o Beenennoit. ConHevyHas cucrema.
Crpoenue u 3Bosonus BeeneHnnoil.
Jlemoncmpayuu
- SIBrieHne nHEpUUH.
- CpaBHeHHE Macc Tel ¢ TOMOUIbIO PAaBHOILIEUHX BECOB.
- CpaBHeHHE Macc JBYX TeJl 0 UX YCKOPEHUSIM IIPH B3aUMOJIEHCTBUU.
- W3mepenue cuibl o AedopMaliiy npy>KUHBL.
- Tpernii 3akoH HproTOHA.
- CBolicTBa CHIIBI TPEHMUSL.
- Cnoxenue cui.
Tema Ne3. Umnyabc. 3aKoH coxpaHeHus1 uMnyJbca (5 yaca)

Nmnynbsc. MI3MeHeHnne uMiynbca MaTepraabHON Touku. CrcTeMa Tenl. 3aKOH COXpaHEHMSI
HMITyJIbCa

Tema Ne4. Mexannueckasi padora. JHeprus.
3aK0H COXpaHEHUS] MeXaHU4eCKOo IHepruu (7 4acoB)
Mexannueckas pabota. Beraucnenue padotsl cun. MomnocTs. Kunernueckas sneprusi. Cucrema
teit. [loreHnmanbHas sHeprus. Mexanudeckasi SJHEPIUsl CUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTUH.
Jlemoncmpayuu
- PeakTrBHOE NBH)KEHUE MOJIETU PAKETHI.
- [IpocTble MEXaHU3MBI.
Tema NeS. CraTruka (6 yaca)
Teépnoe teno. PaBHoBecue Tena. MOMEHT CUIIBL. Y CIIOBUE PABHOBECHS TBEPIOIO TeJla
Pa3znen Ne2. Mexanuuyeckue Koj1e0aHUusA U BOJIHBI (7 4acoB)




Mexanunueckue konebanus. [lepuon, yactora u ammuTyaa konebanuii. [IpeoGpazoBanue sHeprun
IpU MeXaHHYecKux Kosebanusx. CBoOOJHbIEe KoeOaHus MPY>KMHHOTO M MAaTEMaTHYECKOTO
MasITHUKOB. 3aTyXalol1e W BEIHYKJICHHBIE KosieOanus. Pesonanc. MexaHn4yeckue BOJTHBI. 3BYK.
Jlemoncmpayuu
- HaOmronenue kojie0auuii Te.
- Haburoienne MexaHn4ecKux BOJIH.
- OMBIT C 37E€KTPUYECKUM 3BOHKOM, ITIOMEUIEHHBIM I10J] KOJIOKOJI BAKYYMHOI'O Hacoca.

Pazjnen Ne3. Dy1ieKTPOMArHUTHBIE K0J1e0aHNUS M BOJIHBI (4 yaca)
[Tepemennsrit anekTpuueckuii Tok. [lepenaya snexkrpuueckoi sneprun. TpaHchopmartop.
Konebarenpublit KOHTYp. CBOOOIHBIC AJICKTPOMArHUTHBIC KOJICOaHUs. DICKTPOMATHUTHBIC BOJTHBI.
CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJH. [[puHIMIBI paAMOCB3U U TEIEBUIACHUS.

Pa3nen Ne4. Ontuka (15 yacoB)

Nctounuku cBeta. JleiicTBUS cBeTa. 3aKOH MPSMOJIMHEMHOTO paclpoCTpaHEHUsI CBETA. 3aKOH
oTpaxkeHus cBeta. [locTpoeHne n300pakeHni B TUIOCKUX 3epKaiax. 3aKOH MPETOMIICHHSI CBETA.
[Ipenomnenue ceera B npusme. ucnepcus ceera. SIBieHUE NOJHOTO BHYTPEHHETO OTPAKEHUSI.
Jlunzel. Tonkue nun3bl. ['1a3 u 3penue. OnTu4ecKkue mpuodoOpsI.

Pa3znen NeS. du3zuka aromMa u atoMHOro siipa (11 yacos B 9a, 9 yacos B 90)
Crpoenue atoma. [lornomnienue u ucnyckanue csera aroMmaMu. Onruyeckue cuekTpsl. CTpoeHue
aTOMHOTIO siipa. 3aps/10BOE U MAacCCOBOE UKcia. SInepHble CUilbl. DHEPrUs CBSI3U ATOMHBIX sJIEP.
3aKoH paIMOAaKTUBHOTO pacnana. JAnepHeie peakuuu. Jlenenue u cuntes sauep. SAaepnas
sHepreTuka. Mctounuku sueprun ConHua u 38€31. Perucrpanus saepHbix uznydyenuil. Binusaue
PaaIuOaKTUBHBIX U3JTyUYCHUN HA KUBBIC OpraHu3Mbl. Jlo3umeTpus. DKOJOruYecKue nmpoodIeMbl
AJIEPHOMN SHEPreTUKH.

Jlemoncmpayuu

- Habmronenue TpexoB anbda-gactull B kamepe BuibcoHa.

- Y CTpoicTBO ¥ NPUHUMIT JEUCTBUS CUETUNKA HOHU3UPYIOIIUX YACTHII.
- Ho3umerp.

Pa3neqa Ne6. UTorosoe nosropenne (7 4acoB)

INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

N3yuenne GU3MKN Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAINPABIECHO HA JIOCTHKEHUE
JUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3yIbTaTOB.
B pesynprare wusydeHuss (QU3MKM HAa YpPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHus Yy
obOyuarorerocst OyayT chOpMUPOBaHbI CIAEAYIOMINE TUIYHOCTHBIC PE3YJIHTAThl B YACTH:
e 1) naTpHOTH4YECKOr0 BOCIIUTAHUS:
e [] mposiBJI€HME MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCHICKOM (usmueckoi
HayKH;
e [J HEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSAM POCCUUCKUX YUEHBIX--(DU3UKOB,;
e 2) rpaJaaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
e [] rOTOBHOCTh K aKTHUBHOMY yYacCTHIO B OOCYXJEHHUU OOIIECTBEHHO 3HAUYMMBIX M 3THUYECKHX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM TPUMEHEHHEM JOCTHKEHUH (PU3UKU;
e [] oco3HaHUE BaXXKHOCTH MOPAJIbHO--3THUYECKHUX MPUHLUIIOB B I€ATEILHOCTH YUEHOTO;
e 3)3CcTeTHMYECKOr0 BOCIIUTAHMSI:
e [J BOCHpHUATHE ICTETHUECKUX KayecTB (U3NYECKON HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
¢ 4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:
e [J oco3HaHHE IIEHHOCTH (U3UYECKON HAayKHM KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIEH COCTABIISIIOLIEH KYIbTYpPHI;
e [J pa3BuTHE HAyYHOH JII0003HATEILHOCTH, HHTEpPECa K UCCIIE0BATENILCKOM NesITeTbHOCTH;



¢ 5) popMupOBaHUS KYJbTYPbI 310POBbS U IMOIHOHAJLHOIO (JIATONOJIYYHUS:

e [J oco3HaHME IIEHHOCTU 0€30MacHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTH INpaBHJI O€30MacCHOr0 MOBEIEHUS Ha TPAHCIOpPTE, Ha J0pOrax, ¢ NEKTPUUECKUM U
TEIUIOBBIM 00OPYJIOBAaHUEM B JJOMAIIIHUX YCJIOBHSX;

e [J chopMHpPOBAHHOCTH HaBbIKA pe(ICKCUH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TaKOTO K
IpaBa y Jpyroro 4esIoBeKa;

e 06) TPYA0BOIO BOCIIMTAHMSA:

e [J aKTMBHOE ydYacTHE B PELICHMM NPAKTUYECKHUX 33/1a4 (B paMKax CEMbH, 00pa3oBaTEIbHOMN
OpraHu3alyM, ropoja, Kpas) TEXHOJIOTHYECKON U COLMaIbHONW HalpaBIEHHOCTH, TPEOYIOLIUX B
TOM YHCJIE U (PU3NIECKUX 3HAHUM;

e [J mHTEpecC K MPaKTHYECKOMY M3YUYECHHUIO TPOEeCcCUid, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOI0 BOCIIMTAHUS:

e [J opueHTanMs Ha MpUMEHEHHE (U3MYECKUX 3HAHUM s peUIeHus 3agad B 00JacTu
OKpY’Karollel cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB M OLIEHKM MX BO3MOXHBIX MOCIEACTBUI A
OKpYKaroIlIe Cpebl;

e [J ocozHaHMe III00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIeM U MyTeH UX peIIeHHS,;

e 8) ajanTanyuu K U3MEHSIOMMMCS YCJIOBHSAM COUMAILHON U PUPOAHOIi Cpeabl:

e [J moTpeOHOCTh BO B3aUMOJICHCTBUY TP BBIOJHEHUN UCCIICAOBAHUHA U IPOSKTOB (pr3nyecKon
HaIpaBJIEHHOCTH, OTKPBITOCTb ONbITY U 3HAHUSAM JIPYTHX;

e [J MOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IS TeIbHOCTD;

e [] norpeOHOCT, B (POPMHpPOBAHMM HOBBIX 3HaHHWM, B TOM u4ucie (HOpPMYIHpPOBaTh HJEH,
MOHATUS, TUIOTE3bI 0 (PU3NYECKHX 00BEKTAX U SBJICHUSAX;

e [J ocozHaHme NeUINUTOB COOCTBEHHBIX 3HAHHH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

e [J IuIaHUpOBaHHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

e [J cTpemiieHHE aHAIU3UPOBATh U BBISBIIATH B3aUMOCBSI3U MIPUPO/IbI, OOLIECTBA U SKOHOMUKH, B
TOM YHCJIE C CTI0JIb30BaHUEM (DPU3NYECKUX 3HAHM;

e [J omeHKa CBOMX JCHCTBHH C yd4€TOM BIMSHUS Ha OKPYXKAIOUIYIO Cpedy, BO3MOKHBIX
r7100abHBIX MOCJIEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbpTare ocBO€HUS IpOrpaMMsl 1o (hPU3KMKE Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
y oOyuatomierocs OyayT c(hOpMHUpOBaHBI MeTampeIMeTHble pPe3yJbTaThl, BKJIIOYAIOLINE
MO3HABATENIbHBIE YHUBEPCAJIbHBIE ydeOHbIE JEHCTBHS, KOMMYHHUKAaTHUBHBIE YHHUBEpCaJbHbIE
y4eOHbI€ JeHCTBUS, PETYNISITUBHbIE YHUBEPCAJIbHbIE YUeOHbIE TEHCTBUSI.

ITo3HaBaTebHBIC YHMBeEPCAJbHbIC YU4eOHbIC NeliCTBUS

ba3oBble Jjornueckue AecTBUS:

® BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUN);

® YCTAHABIIMBATh CYIICCTBEHHBIN MPU3HAK KJIAaCCU(UKAIIMU, OCHOBAHUS JUIsI OOOOIICHUS H
CpaBHEHUS,

® BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUYHUST B pacCMAaTPUBAEMBIX (aKTax, NaHHBIX U
HAOTIOZICHUSAX, OTHOCSTITUXCS K (PU3UYIECKUM SIBIICHUSIM;

® BBISIBIISITh MIPUYMHHO--CJICJICTBEHHBIC CBSI3U TPU H3YYEHUH (PU3NYECKUX SIBICHUU U
MPOIIECCOB, JIeNIaTh BBIBOJBI C HCIOJIB30BAHUEM JEAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKIIOYeHU, BBIIBUTATh TUTIOTE3BI O B3AaUMOCBSI3AX (PU3UYECKUX BEIUUHH;



® CAMOCTOSITEJIBHO BBIOMpATh CIIOCOO pemieHus y4eOHOH (u3uueckoil 3amaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pELICHUs, BBIOOpP Hauboyiee MOAXOIAIEro ¢  Yy4EToM
CaMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBare/bcKue AeiicTBUS:

® [ICII0JIb30BATh BONPOCHI KAK UCCIIE0OBATEILCKUN MHCTPYMEHT TO3HAHHUS;

® [IPOBOJIUTH 10 CAMOCTOSITENIFHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBIA (DU3NUECKHIA
HKCIIEPUMEHT, HEOOJIBILIOE NCCIIeA0BAaHIE (DU3UUECKOTO SBICHUS;

® OIICHMBaTh HAa IPUMEHUMOCTh U JOCTOBEPHOCTb HH(POPMALMIO, IOJYYEHHYIO B XOJ€
UCCIICIOBAaHHS WIIH YKCTICPUMEHTA;

® CaMOCTOATEJIBHO (POPMYJIMPOBaTh OOOOIEHUSI M BBIBOJBI IO pe3yJbTaTaM MPOBEIEHHOIO
HaOJII0/ICHUS, OIIBITA, UCCIICOBAHNUS;

® [I[POrHO3UPOBATh BO3MOXKHOE JalibHEiee pa3BUTHE (PU3MUECKUX IPOLECCOB, a TaKXKe
BBIJIBUT'ATh IPEATOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

e [IPUMEHATh pa3IMYHbIC METOJbl, WHCTPYMEHTbl M 3alpochl IMpPU IOHCKE U OTOOpe
UH(POPMALIMU WM IaHHBIX C YYETOM IPEI0KEHHON yueOHOoM (hu3ndeckoi 3a1a4u;

® AHAJIM3UPOBATh, CUCTEMATH3HPOBATh U HHTEPIPETUPOBATh HHOOPMAIMIO PA3IMIHBIX BUJOB
U GopM IpeCTaBICHMS;

® CaMOCTOSITEJIBHO ~BBIOMpPATh ONTHMAIbHYIO (OpMy IpeAcTaBieHUs HHoOpMauuu U
WITIOCTPUPOBATh pEeLIaeMble 33Jadd HECIOKHBIMH CXEMaMH, JHarpaMMamMH, HWHOMN
rpaduKoil 1 MX KOMOMHAIIUSAMHU.

KoMMyHUKATHBHBbIE YHHBepPcaJIbHbIe YUeOHbIe JelcTBHA:

®B X0JIe 00CYXJIeHHs y4eOHOro mMarepuaia, pe3yabTaToB JabOpaTOPHBIX paboT U MPOEKTOB
3ajJlaBaTh BOIIPOCHI IO CYIIECTBY 0OCYKI1aeMOM TeMbl U BBICKA3bIBAaTh UJEH, HAlICIICHHbIE
Ha pellieHHe 33aa4u 1 MoAJepKaHue 0JaroenaTeIbHOCTH O0IEeHMS;

® COTIOCTABIISITh CBOU CYXKACHHUS C CY)KICHUSAMHU JPYTUX YYaCTHUKOB JHMAiOra, 0OHapyKUBaTh
pas3n4ue U CXOJCTBO MO3ULINH;

® BEIpA)XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCBMEHHBIX TEKCTaX;

¢ [TyOJIMYHO NPECTaBIATh PE3YJIbTAThl BBHIIOIHEHHOTO (PU3NYECKOTO OIBITA (IKCIIEPUMEHTA,
UCCIIEI0BaHMs, TIPOEKTA);

® [IOHWMAaTh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAHJIHOW M MHIUBUAYAIbHOW pabOTHI TpH
peLIeHUH KOHKPETHON (U3NUYECKOl NMPoOIIeMBl;

e IPUHUMATh 1T COBMECTHOH JIEATENbHOCTH, OpraHW30BBIBATH JCHCTBUS 1O €&
JOCTIDKEHUIO: PACIPENENIATh PO, OOCYXJaTh MPOLECChl U Pe3yJbTaThl COBMECTHOM
paboTbl, 000011aTh MHEHUSI HECKOIBKUX JIFOJICH;

® BEITMIOJIHATH CBOIO YacTh pabOThI, JIOCTUTAas KadeCTBEHHOTO pEe3ysbTaTa II0 CBOEMY
HAIpaBJICHUIO M KOOPAMHUPYS CBOU JACUCTBUS C APYTUMH YWICHAMH KOMaH]IbI,

® OIICHHWBATh KAa4e€CTBO CBOETO BKJaJa B OOIMH NMPOIYKT MO KPUTEPHUSM, CAMOCTOSTENHHO
c(hOpPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranuszauus:
® BBISIBJIATH MPOOJIEMbI B KH3HEHHBIX M Y4E€OHBIX CHUTyalMsX, TPeOYyIOIUX I pPELICHUs
buznyecKuX 3HaAHMUIA;

® ODUEHTUPOBATBCS B Pa3IMYHBIX MOAXOAAX MPHUHATUSA pEIICHUH (MHAUBUAYAIbHOE,
IPUHSTHE PEIlIeHus B TPy, IPUHATHE PELICHUH IPyIIoi);



® CAMOCTOSITEJIFHO  COCTaBIISATh AlNTOPUTM pelIeHUs (U3MYECKOH 3ajaud  WIM  IUIaHa
UCCIIEIOBAaHUsI C YYETOM HMEIOIIMXCSI PECypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBATH MpeAiaraéMble BApHAHTHI PEeIICHU;

e JieNiaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, SMOLHOHATbHBII HHTE/JIEKT:

® 1aBaTh AJICKBATHYIO OLEHKY CUTYAllMH U MpeAiaraTh IjiaH e€ U3MEHEHUS;

© O0BSCHATD TPUYMHBI JTOCTHIKECHUS (HEJIOCTHIKEHHUS) PE3yJbTaTOB AEATENIbHOCTH, IaBaThb
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

® BHOCHTh KOPPEKTHBBI B JIEATEIHLHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHHUS (PU3MUECKOTO
UCCIIC/IOBAaHMST WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHHMBIIUXCS
CUTYyaIHii, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINUX TPYIHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSM;

® CTaBUThH ce0s1 HA MECTO JIPYroro 4ejJoBeKa B XOJ€ CIopa WIN JUCKYCCHUHM Ha Hay4yHYIO TEMY,
NOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY JIPYTOTo;

® [IPU3HABATH CBOE MPaBO HA OIIMOKY MPH PEIICHUH (GU3UUECKUX 33a/1a4 WU B YTBEPXKICHHUIX
Ha Hay4YHBIE TEMBI U TAKOE K€ IPaBO JPYTOTO.

IIpeaMeTHbIe pe3y/ibTaThl.
K koHity oOydeHuss B 9 KJjiacce IMpEeJIMETHBIC pPE3yJbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y 00YHAIOLINXCS YMEHHIA:

® ICIIOJIB30BATh  IOHATHS: CHCTEMa OTCuUéTa, MaTepualbHas TOYKa, TPACKTOpHS,
OTHOCUTEJIBHOCTh MEXaHMUYECKOro JBHXKEHHUA, Aedopmauus (ymnpyras, IUIaCTHYECKas),
TPEHHE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U NEPETPY3KHU, LIEHTP TAKECTH,
a0COIIOTHO TBEPAOE TENO, LIEHTP TSKECTH TBEPJAOrO Teja, paBHOBECHE, MEXaHUUYECKUE
KOJICOAHUsI M BOJHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMAarHUTHBIC BOJHBI, IIKaJa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JabHO30PKOCTh, CIIEKTPbI CIYCKAaHUS
U MOTJIOUICHNUS, albda-, 6eTa- 1 raMMa-u3Iy4eHHs, U30TOIbI, sJIepHasi SHEPreTHKa,

epa3nuyarh SBJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJUHEIHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE, CBOOOJHOE MaJIeHUE Tel, paBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMO/ICUCTBHE TEJl, pEaKTUBHOE JIBH)KEHUE, KOJIeOaTeIbHOE
JBIDKEHHUE (3aTyXalollle U BBIHYXJIECHHbIE KoleOaHMs), pe30HAHC, BOJIHOBOE JBMKEHHE,
OTpakKCHHE 3BYKa, NIPSIMOJIMHEWMHOE PACIIPOCTPAaHEHHE, OTPAKEHUE U TIPEJIOMIIEHUE CBETA,
MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3joeHHe Oeloro cBeTa B CIIEKTP U CIIOKEHUE
CHEKTpaJIbHbIX  IIBETOB,  JUCIEpPCUsi  CBETAa, €CTECTBEHHAas  paJlOaKTUBHOCTD,
BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3JIy4YEHMs) 1O OINHCAHUI0 HMX XapaKTepHbIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

® pacro3HaBaTh NPOSIBIEHUE U3YUYEHHBIX (PU3NYECKHUX SBJICHUN B OKpYXaroleM MUpe (B TOM
yuciae (usnueckue sBIEHHS B MPHUPOJE: NPWIMBBI M OTJIUBBL, JABM)KEHHE IIJIaHET
CoHeyHOM CHUCTEMBI, PEaKTUBHOE ABM)KEHHUE KUBBIX OPraHHW3MOB, BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEeMCMHUYECKHe BOJIHBI, I[yHaMH, 3XO0, I[BeTa Tel,
ONTUYECKHE  SBJICHHUS B  NpUpoe, OHoloruyeckoe  JAEUCTBHE  BHJIUMOTIO,
yIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO M3IYYEHUH, ECTECTBEHHbIN paloaKTUBHBIN (OH,
KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE U3Iy4YeHHE MPUPOJHBIX MHUHEPAJOB, JEWCTBUE
paZMOaKTUBHBIX H3JyYeHUH Ha OpraHU3M UeJoBeKa), MpH H3TOM MEPEBOAUTH
NPaKTUYECKYI0 3a1ady B Y4eOHYI0, BBLICIATH CYIIECTBEHHbIE CBONCTBA (IIPU3HAKH)
bu3nUecKuX SBICHUIA;

® ONIMCHIBATh HM3yUEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, HCIOJB3Yys (U3NUYECKUE
BEJIMYMHBI (CpeHSAs W MTHOBEHHas CKOPOCTh Tejda IPH HEPAaBHOMEPHOM JBHKCHHH,
YCKOpEeHHe, NepeMeleHle, My Th, YIIoBasi CKOPOCTh, CUJIa TPEHUS, CUJIa YIIPYTOCTH, Cujla



TSOKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHUs, BEC Tela, UMIYJIbC Telld, UMIYJIbC CHIIBL,
MeXaHuueckass paboTa M MOUIHOCTb, NOTEHIMAJbHAs HHEPIUs Tena, MOJHATOrO Hal
MOBEPXHOCTHIO 3€MJIM, TOTEHIUANbHAs SHEPrus CHKAToH MPYKUHBI, KUHETHYECKas
SHEprusi, MoJHAs MEXaHWuYecKasl SHEprus, MephoJ U 4acToTa KoneOaHul, AJUHA BOJIHBI,
TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUS CPEbl), IPU
ONKCAaHUM TPABHJIBHO TPAKTOBaTh (PUIUYECKUN CMBICI HCIOJIb3YyEMBIX BEJIWYHH,
0003HaYeHHUS] M €AMHULIBI (PU3NYECKUX BEJIMYUH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpadUKU U3YyUEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (h)U3MYECKUE SBICHHS W TPOLECCHI, HCIONB3YS 3aKOH
COXPaHEHHs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHLUI CYNEPIO3UIMUA CHUII,
NPUHIUI OTHOCHTENBbHOCTU [ anmiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBI OTPAKEHUSI M TIPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsIOBOTO U MacCOBOTO
YHCell MPU SIIEPHBIX PEaKIusiX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIJIHMPOBKY 3aKOHA U
3aIMCBIBATH €T0 MATEMATUIECKOE BHIPAKCHHUE;

® O0BSCHATH (PU3MUYECKHE MPOIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTyallui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NPHUUYMHHO--CICICTBEHHBIC CBS3H,
CTpOUTH OOBSICHEHUE M3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOH Ha 2—3 M3yYeHHBIX CBOMCTBA
buznyecKuX SBICHUHN, PU3NIECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEI!;

epemath pacyéTHble 3a1auyu (ONMUparorecs Ha CUCTeMYy U3 2—3 ypaBHEHUI), UCHOIb3Ys
3aKOHBI U (pOpMYJIBI, CBA3BIBAIOIINE (PU3UYECKUE BEIMUMHBI: HA OCHOBE aHaJN3a yCIOBUS
3aJaud 3aMUChIBaTh KPAaTKOE YCJIOBHE, BBIABISATH HEAOCTAIOUIME WA H30BITOYHBIC
JaHHbIC, BBIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOAWMBIE MJsl PELICHHS, MPOBOIAMTH
pacuéThl ¥ OIIEHWBATh PEATUCTHYHOCTH IOYIEHHOTO 3HAYCHUS (PH3UUECKON BETHUNHBI;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUIUTh IPU MOMOIIM (PU3MUECKHX METOJIOB,
UCIIONIB3YSl  ONMCAaHUE HCCIIEOBAaHUS, BBIACIATh MPOBEPIEMOE MPEANOIOKEHHE,
OLIEHUBATh MPABUJIBHOCTh TMOPSAJKA TPOBEJICHHUS HCCIIEOBAaHUS, [eJaTh BBIBOJIBI,
MHTEPIPETHPOBATH PE3YIIbTATHl HAOIIOICHU U OTIBITOB;

® [IPOBOJIUTH OTIBITHI 10 HAOIIOACHUIO (PU3MUECKUX SIBICHUH WM (U3MUECKUX CBOWCTB TEI
(u3y4yeHune BTOpOro 3akoHa HBIOTOHA, 3aKOHa COXpPAHEHWS SHEPIHH, 3aBUCUMOCTh
nepuosia KoyiebaHuil MpyKMHHOTO MAasTHUKA OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIMTYJbl MajiblX KoyieOaHUM, MPSIMOJIMHEHHOE paclnpocTpaHEeHHe
CBeTa, pa3joXeHHue Oeoro cBeTa B CIEKTP, U3yueHHE CBOMCTB M300paXeHHs B INIOCKOM
3epKajie W CBOMCTB HM300pa)k€HWs TIpeaAMeTa B coOuparomield JMH3e, HaOJII0IeHNe
CIUTOIIHBIX M JIMHEWYATHIX CIIEKTPOB M3IYUSHHS): CAMOCTOSTENIHO COOMPATh YCTAaHOBKY
u3 M30bITOUHOr0 Habopa 0OOpYIOBaHHWS, OMMCHIBATH XOJI ONbITA U €ro pPe3yjbTaThl,
(bopMyIMpOBaTH BBIBOABI;

® [IPOBOJIUTH TIPU HEOOXOJAUMOCTH CEPHUIO MPSIMBIX H3MEPEHHIA, OTIpeIeTsis CpeHee 3HaUCHNE
U3MepAeMOil BeTMUUHBI ((POKYCHOE pPAaCCTOSHUE CcOoOMparomiel JHMH3bI), 000CHOBBIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBLHOTO MPUOopa);

® [IPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTEH (PH3MUECKUX BETTMUWH C MCITOJb30BAaHHEM MPSIMBIX
U3MEpeHUil (3aBHCUMOCTh IyTH OT BPEMEHHW IPH PaBHOYCKOPEHHOM JBIDKEHHH 0e3
HAYaIbHOM CKOPOCTH, MEpHo/a KoJeOaHN MaTeMaTHUECKOT0 MasiTHUKA OT JUTHHBI HUTH,
3aBHCUMOCTH yIJIa OTPa)XCHHs CBeTa OT yrja HaJeHUs U yIiia NpeloMJICHHs OT yria
najieHus): IUIAHUPOBAaTh  MCCIENOBaHME, CAMOCTOSATENBHO COOMpPATh  YCTAHOBKY,
(UKCHPOBATh pPe3yNbTaThl TOJTYYCHHOW 3aBUCHMOCTH (DU3MUYECKMX BEIHYWH B BHIE
TaOJUI U TPAQUKOB, JA€TIaTh BEIBOIBI 0 PE3yJIbTaTaM HUCCIICTOBAHHS,

® [IPOBOJIUTH KOCBEHHBIE U3MEPEHUs] (PU3NUECKUX BEITHMUUH (CpPEeIHSsI CKOPOCTh M YCKOpPEHHE
TeJNa TPU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOpEHHE CBOOOIHOTO TalIeHUs, XECTKOCThH



NpPY>XUHBIL, KO3()QULIMEHT TPEeHUs CKOJIBKEHUs, MeXaHudeckas paboTa W MOIIHOCTb,
4acTOTa U MEPUOJ KojJeOaHUH MaTeMaTHUECKOro ¥ MPY>KUHHOT'O MAasgTHUKOB, ONTHYECKAs
cuiia coOuparoiel JMH3bI, PaJuoaKTUBHBIN (DOH): IUIAHUPOBATh M3MEpPEHMs], cOOMpPATh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBINOJHATH W3MEPEHHUA, CIEAys IPEIIOKEHHOU
MHCTPYKLUH, BEIYUCIISITh 3HAUEHUE BEIMUMHBI U aHAIIM3UPOBATh IOJYyUYEHHbIE PE3YJIbTaThI
¢ Y4€TOM 3aJJaHHOM NOTPEIIHOCTH U3MEPEHMUI;
e coOMI0/1aTh NpaBUJIa TEXHUKH O€30M1aCHOCTH NpH padoTe ¢ 1ab0paTOPHBIM 000PYA0BAaHHEM;
® pa3IM4aTh OCHOBHBIC MPHU3HAKH M3YYEHHBIX (DU3MYECKHX MOENEH: MaTepualibHas TOYKa,
abCoIIOTHO TBEPIOE TEO, TOUCYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAHETapHas
MOJIEJIb aTOMa, HYKJIOHHAsI MOJIE]Ib aTOMHOTO S171pa;
® XapaKTepu30BaTh MPUHLUIBI AEUCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C
OIOpOM Ha UX ONHUCAHUS (B TOM YHUCIIE: COUAOMETP, AJATUYUKU OJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, PaKeTa, 3X0JOT, OYKH, MEpUCKOIN, (oToammapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOIN, JI03UMETp, KaMmepa BuibcoHa), ucmonb3ys 3HaHMS O CBOMCTBax
(bu3nUecKux SBICHUA U HEOOXOJMMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;
® [ICII0JIB30BATh CXEMbl M CXEMAaTHYHbIE PHUCYHKH H3YUYEHHBIX TEXHHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB MNPHU PEUICHUH Y4YEOHO--
NPAaKTUYECKUX 3a/1a4, ONTUYECKHE CXEMbl U MOCTPOEHHsI M300pakeHUH B IIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;
®IPUBOANTH TNPHUMEPHl  (HAXOAWTH HHGOPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCIOJIb30BaHUS (PU3MUYECKMX 3HAHUNH B IOBCEIHEBHOM KU3HM I oOecredeHus
0€30MaCHOCTH TpH OOpalleHuH C [pudopaMH H TEXHUYECKHMMH yCTPOHCTBAMH,
COXPaHEHHUs 3JI0POBbsl U COOIOCHHSI HOPM IKOJIOTUYECKOTO MOBEACHUS B OKpY KaroIlen
cpeze;
® OCYIIECTBIATh MOMCK HMH(popMamuu  ¢usuueckoro coaepxanuss B MHTepHere,
CaMOCTOSITENIbHO  (OpMYJIMpYsl TOUCKOBBIM 3alpoc, HAXOAMTh IIyTH OINpe/eieHus
JIOCTOBEPHOCTH TOJIy4eHHOH HWHGOpMAllMd Ha OCHOBE HMEIONIMXCS 3HaHUM U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;
® 1ICII0JIB30BATh MPU BBIIOJHEHUH YYEOHBIX 33JaHUNA HAYYHO--TIIONYJSPHYIO JIUTEPATYpPY
(Gu3NYECKOTo CO/Iep KaHUs, CIIPAaBOUYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BianeTh
npuéMaMM KOHCHEKTHpPOBAaHUS TEKCTa, MpeoOpazoBaHus HHGOpPMANMM W3 OJHOM
3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE HH(OpMAIUU U3
HECKOJIbKMX UCTOYHUKOB (PU3UUYECKOTO COJEPKAHUS, TyOJINYHO IPEJICTABIATH PE3yIbTaThl
IIPOEKTHOM MJIM UCCIIEA0BATEIBCKOM NEATENBHOCTH, IIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
M3YyYEHHBII MOHATUHHBIN anmnapaT U3y4aeMoro pasjena (pU3uKy U COpoBOXKAATh
BBICTYIIJICHUE TIPE3E€HTalMEN ¢ yU€TOM 0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB.

OLIEHKA JOCTUXEHUSA NPEAMETHBIX PE3YJIBbTATOB OCBOEHUSA YYEBHOI'O

IMPEAMETA «®U3UKA»

I[J'ISI OLCHUBAHUA NOCTUKCHHA NPCIMCETHBIX PE3YJIbTATOB OCBOCHUSA yqe6Hor0 npeameTa

«Duzukay HCIIOJIB3YCTCA TPAAULIUOHHAA quBIpeX6aJ'IJ'II)Ha$I cucreMa.

OTMETKa «5» (OTIMYHO») — YPOBEHH BBHITIOJTHEHHUSI TPEOOBAHMI KOHTPOIBHO-U3MEPUTEIEHBIX
MaTepraioB 3HAYUTEIHHO BBIIIE 0a30BOTO;

OTMETKa «4» («XOpOIIO») — YPOBEHb BBIMIOJHEHUsI TPEOOBAHUN KOHTPOJIBHO-U3MEPUTEIBHBIX
MaTepHaJoB Bbllle 0a30BOrO;

oTMeTKa «3» («yIOBIETBOPHUTEIBHO») — YPOBEHb BBINOJHEHUS TpPeOOBAaHUI KOHTPOJIHHO-
U3MEPUTENBHBIX MaTepHajioB 0a30BBIH, COOTBETCTBYET OO0s3aTEIbHBIM MUHHMAJIbHBIM
TpeOOBaHUSM;

OTMETKa «2» («HEyJOBJIETBOPUTEIHHO») — YPOBEHb BBINIOJHEHUS TPeOOBAHUN KOHTPOJIHHO-



U3MEPUTENIBHBIX MaTEePUaIoB HIKE 0a30BOTO.

B xoxe mpoBeneHHsS] MOYPOYHBIX OIEHOYHBIX MPOLEAYP BBIACISIOTCS CIEAYIONUE BHIbI

KOHTPOJIsI:

—  npeosapumenvHulll (OUASHOCMUYECKUL) KOHMPOb, KOTOPBIA MPOBOAMTCS, YTOOBI H3YYUTh
YPOBEHb TOTOBHOCTH YYAIIUXCS K BOCIIPUSATHIO HOBOTO MaTepHaa;

—  meKywuil noypouHbulll KOHMPOIb, KOTOPBIH COMPOBOXKIACT IMporecc (HOPMUPOBAHHS HOBBIX
3HAHUH W YMEHHIA;, HMCIIOJB3YETCs YUUTENIEM KaK CPEJICTBO CBOCBPEMEHHOH KOPPEKTHPOBKH
y4eOHOTO MpoLecca U MpeaynpexkIeHIs HEYCIIeBaeMOCTH 00yYatOLINXCS;

—  memamuueckuii KOHMpO.lb, KOTOPBIA MPOBOIUTCS MOCIE U3YUCHUS KaKOH-THO0 TEMBI MK IBYX
HEOOJIBIINX TEM, CBA3aHHBIX MEXKTy COOOH JIMHEHHBIMH CBSI3SIMH; HCIIOJB3YETCS YUUTEIEM TSI
0000IIeHNs ¥ CUCTEMAaTH3aIHsI y4eOHOTO MaTepuana BCeil TEMBI;

—  UMo208bili KOHMPOib, KOTOPBINA MPOBOJUTCS 110 OKOHYAHUIO TpUMECTpa (TIOIyTroAus) WIK roja
C IIEJIbIO OIICHHUTH PE3YJIbTAaThl O0YUYCHHS 32 YUSOHBIH TO/I.

Kpurtepun oneHnBaHus ypOBHS IOCTHKEHUS NPeAMETHBIX pPe3yJIbTaToB.
[Ipn oueHMBaHMKM YPOBHS JOCTMXKEHHUS NPEIMETHBIX PE3YJbTaTOB MCIIOJb3YIOTCS
UCbMEHHBIE U YCTHBIE METO/IbI KOHTPOJIS.
Hcnonszyemble  (GOpMBI  KOHTPOJSA: YCTHBII M  NHUCBMEHHBIH ompoc  (TecT),
camocTosTeNbHas paboTa, 1abopaTtopHas paboTa, KOHTpOIbHas paboTa, MPOEKTHas paboTa.

Ouyenka nabopamopusix padom.

Onenka 5 cTaBUTCS B TOM CiIydae, €CJIM YYall[MiCS BBINOJIHWI pabOTy B IOJHOM O0beMe ¢
coOnroieHUeM HEOOXOAMMOM  IOCIIEJOBATEIbHOCTH IPOBEAEHUS OIBITOB U  HM3MEPEHUI;
CaMOCTOSITEJIHO U PAllMOHAIBHO MOHTUPYET HE00X0AUMOe 000y 10BaHHE; BCE OIBITHI IPOBOAUT B
YCIOBUAX W PCIKUMAX, O6€CHC‘II/IB3IOHII/IX MMOJIYy4YCHHUEC NPaBUIIbHBIX PE3YJIbTATOB W BbBIBOJOB,
cobimoaeT TpeOOBaHMS MPAaBUII OE30MIACHOTO TPY/AA; B OTYETE NMPABUIBHO U AaKKYPAaTHO BBIIOIHACT
BCE 3alMCH, TaOJIULbl, PUCYHKH, YEPTEKHU, IPadUKU, BBIYUCICHHS, IPABUIBHO BBIIIOJIHSICT aHAIN3
MIOTPEUIHOCTEM.

Ouenka 4 craBUTCS B TOM Clly4ae, €CJIM YyYallUWCS BBITIOJHWI PAabOTy B COOTBETCTBUHU C
TpeOOBaHUSIMHU K OLICHKE 5, HO IOMYCTHJI IBa-TPU HeJo4eTa, He 0oyiee OJTHON HErpyOou OmMOKHU U
OJIHOTO HEJI0YETa.

Ouemca 3 cTaBUTCSA B TOM clIy4ac, €Ciin yanlHﬁCH BBITIOJTHHI pa60Ty HC IIOJIHOCTBIO, HO 00BeM
BBIITOJTHCHHOHN YacTu TAKOB, YTO IMO3BOJIACT MOJYYUTH MPAaBUIIBHBIC PE3YJIbTATEI U BBIBO/JbI, €CJIN B
XO0J€ NMPOBCACHHUA OIlbITa U H3M€peHI/Iﬁ ObLIH JAOIMYIICHBI OIIIMOKH.

Ouenka 2 cTaBUTCS B TOM Ciyyae, €ClIM YyYalllMHCS BBINOJHUI pabOTy HE IMOJHOCThIO M 00beM
BBITOJIHEHHON Pa0OThl HE MO3BOJSIET CAENaTh MPAaBUJIbHBIE BBIBOJBI, BBIYUCICHUS; HAOIIOACHUS
MPOBOAMIIUCH HEMPABUIIBHO.

Bo 6cex cmyuasx oyenka CHudxicaemcs, eciu yyawuucs He cobnodanr mpeOo8aHull Npasui
bezonacrhozo mpyoa.

OE(EHKa YCHIHbIX OMEEmMoe6 yuauiuxcs.

OueHka 5 cTaBUTCS B TOM Ciy4ae, €Ci yJalluics MMOKa3blBaeT BEpHOE MOHMMaHHe (pu3ndecKon
CYIIHOCTH pacCMaTpUBAaEMBbIX SIBICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHM, TAeT TOYHOE
onpesiefieHue U HCTOJKOBAaHUE OCHOBHBIX IMOHSATHM M 3aKOHOB, TEOPHi, a TakKe MpaBUIIbHOE
ornpezeneHue (pU3NUECKUX BEIMYUH, UX €IUHHI] U CIIOCOOOB M3MEPEHUS; NMPABUIBHO BBIMOIHSET
YEepPTEKHU, CXEMbl U TpapUKH; CTPOUT OTBET MO COOCTBEHHOMY IUIAHY, COINPOBOXKAAET paccKa3s
HOBBIMU MpHUMEpPaMH, YMeEeT NPHUMEHATb 3HAHUS B HOBOW CHUTyallUd TMPH BBINOJIHEHUU



IPAKTUYECKUX 3aJaHUN; MOXET yCTAHABIMBATh CBS3b MEX]Y M3y4aeMbIM U paHee HU3YUYEHHBIM
MaTepualioM MO Kypcy (U3MKH, a TakkKe C MaTepUuaJoM YCBOCHHBIM IPH H3YyYEHHM APYTHX
IPEIMETOB.

Ounenka 4 cTaBUTCS B TOM CIIy4ae, €CJIM OTBET YUEHHUKA yJA0BIETBOPSAET OCHOBHBIM TPEOOBAHUAM K
OTBETy Ha OLIEHKY 5, HO 0e3 MCHOJIb30BaHMsA COOCTBEHHOTO IIJIaHA, HOBBIX IPUMEPOB, Oe3
IOPUMEHEHHUs 3HaHMW B HOBOM CHUTyaluH, O€3 HCIOJIIb30BaHUS CBA3EH C paHee H3yYEHHBIM
MaTepUaIOM, YCBOCHHBIM IIPU M3Yy4YEHUM APYTHX IPEAMETOB; €CIM YYallUHCSA IOIYCTHUI OJHY
omOKy win He 0oJiee IByX HEJT0YETOB U MOKET MCIIPABUTH UX CAMOCTOATEIBHO WU C HEOOIbIION
MIOMOUIBIO YUUTEIIS.

Onenka 3 CTaBUTCS B TOM CiIydae, €CJIM YYallluiCs MPAaBHJIBHO MOHUMAET (U3HYECKYIO CYITHOCTh
paccMaTpuBaeMbIX SIBICHUN M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OTICNIbHBIC MPOOEhl B
YCBOCHHH BOIMPOCOB Kypca (DM3WKH; HE MPEMATCTBYET NajbHEHIIEMy yCBOCHHUIO MPOTPaMMHOTO
MaTepuaga, yMEeT MPUMEHATh IOJyYEHHBbIC 3HAHHWS IPH PEIICHHWH MPOCThIX 3agad ¢
UCIIOJIb30BAaHUEM TOTOBBIX (OPMYJI, HO 3aTPyAHSCTCS TPU PEHICHWH 3a7ad, TPEOYIOmX
npeoOpa3oBaHusi HEKOTOPBIX (hopMyi; momycTun He Ooiee OAHONW TrpyOoil M omHOW HerpyOoun
omnoOKu, He 0oJiee ABYX-TpeX HEerpyObIX HEAOUYETOB.

Ouenka 2 CTaBUTCS B TOM Cllydae, €CJIM Yy4YallUKWCS HE OBJIAJIET OCHOBHBIMH 3HAaHUSIMH B
COOTBECTCTBHUU C Tp€6OBaHI/I$IMI/I H [[OHYCTI/IJI 60J'IBHIC OIHI/I60K 1 HEOA0YECTOB, UEM H€06XO[[I/IMO JJIA
OLICHKH 3.

Iucoemennwiit onpoc (mecm).

- Oyenxa «5» cmasumcs, eciu yuawutica: Beimoaamn 90 - 100 % paboTsl
- Oyenka «4» cmasumcs, ecau yuyawutics: Bemoaaun 70 - 89 % paboTsl
- Oyenxa «3» cmasumcs, eciu y4awutica: BeInoaHun 50 - 69 % paGoTtbl
- Oyenka «2» cmagsumcs, ecau yuyawutics: BHIMOTHUT 10 50 % paboTsr

OneHka NMCbMEHHBIX CAMOCTOATEAbHbBIX H KOHTPOJIbHBIX paﬁoT

Ouenka «5» ctaBUTCS 32 pabOTy, BBIITOJHEHHYIO 0€3 OINOO0K U HEJOYETOB WJIM UMEIOIIYIO He
Ooee 0OJJTHOrO HeloUeTa.

Ouenka «4» ctaBUTCA 32 pabOTY, BBIIOJHEHHYIO IOJIHOCTHIO, HO IPU HAJIMYUU B HEH:

a) "He Oosee 0HOM HeTpyOOi OMMOKHM M OJTHOTO HEI0YETa,

0) win He 6oJjee ABYX HEJ0YETOB.

Ouenka «3» cTaBUTCS B TOM ClTydae, €CJIM YIYSHHK MPABIIFHO BBIOJHWI HE MEHEE MTOJIOBHHEI
palboThI UM JJOMYCTHUIL:

a) He OoJee IByX rpyObIX OIIHOOK,

0) niu He OoJee ogHOM TPy00il OIIMOKHM U OTHOTO HEI0YeTa,

B) WK He OoJiee ABYX-TpeX HErpyObIX OMIMOOK,

T') WK OJTHON HEerpy0oil OIMOKY U TpeX HEJ0UYETOB,

J) WJIA TIPY OTCYTCTBUH OIIUOOK, HO TIPU HAJTHYUH 4-5 HEJT0YETOB.

OuneHka «2» cTaBUTCS, KOTJa YMCIIO0 OMIHMOOK M HEJ0YETOB MPEBOCXOAUT HOPMY, ITPH KOTOPOH
MOJKET OBITh BHICTABIICHA OIICHKA «3», WIIM €CITU MPABUIILHO BHITIOJIHEHO MEHEE MOJIOBUHBI PAOOTHI

Ilpoexmmnasn padoma.

Kpurepuu oneHuBanus:

— oOwmas KyJnbTypa OpeICTaBICHNUs UTOTOB MPOAeTaHHONW paboThI;

—  HMHTEpeC K IpeIMETY;

—  OpPUTHHAJIBHOCTh, TBOPYECKOE CBOCOOpa3He MOITYUECHHBIX pPe3yJIbTaTOB;
—  COAEPKaTeIbHOCTh M LIEHHOCTh COOPaHHOTO MaTepuana;

—  BJAJICHUE OCHOBHBIMM, KJIFOUEBBIMH 3HAHUSIMU T10 TIPEMETY;



MOCIIE0BATEIBHOCTD, JIOTHKA U3JI0KEHHS COOCTBEHHBIX MBICIIEH;
rPaMOTHOCTH U JIOTHKa 0(OpMIICHHS MPECTABICHHON pabOTHI.



Tpebosanus

Ouenxa «5»

Ouyenka «4»

Ouyenka «3»

Ouenka «2»

cmaeumcs, — ecniu | Cmagumcs, — eciu | Cmaeumcs, — eciu | Cmagumcs, eciu
VUAUUUCSL: VUAUWUUCS: VUAUUUCS.: VUAUUUCSL:
OOHapy:xuBaer Oo6HnapyxuBaer, B | OOHapyXuBaeT OOHapyxuBaeT
MOJTHOE OCHOBHOM, TIOJTHOE | HEMOJHOE HE3HAHUE
COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE OonplIel YacTH
cofiep KaHus JOKJIaa U | JOKJIaja u MIPOJICIIAHHOM
JOKJIaaa U IIPOJIETIAHHOMN IIPOJICIIAHHOMN IIPOEKTHOU
MpojeIaHHON paboThl. [IpaBUIbHO | TPOEKTHOM paboTHI.
paboThbI. ¥ YETKO OTBEYAeT | PabOTHL. He MOKET
[IpaBuibHO U | IOYTH Ha BCe He MOJKET| MPaBWJIBHO U
3 YETKO [IOCTaBJICHHbBIE IIPaBUIBHO U YETKO| YETKO OTBETHUTH
auuma OTBEUaeT Ha BCE BONPOCHI. YMEET, B | OTBETUTH Ha| Ha MHOTHE
npoekima [IOCTABJICHHBIE OCHOBHOM, OTJIE/IbHbIE Borpocel.  He
BOIIPOCHL. YMEET | CaMOCTOSITETTbHO BOIIPOCHI. MOJKET
CaMOCTOSITENIbHO MOJITBEP/IUTH 3arpynHsercs MOATBEPAUTD
MOATBEPAUTD TEOPETUYECKHE CaMOCTOSITENILHO TEOPETUUECKHE
TEOPETUUECKHE MIOJIOXKEHHUSI MOJTBEPAUTH MI0JIOXKEHHUS
MOJIOXKEHUS KOHKPETHBIMU TEOpEeTUIECKOoe KOHKPETHBIMU
KOHKPETHBIMU npuMepamMu MI0JIOXKEHUE [IpUMepamHu.
pUMepamu. KOHKPETHBIMU
IpUMepamHu.
IleuaTHslii [Tevatnbiii Bapuant | [leuaTHbiid PyxonmcHbii
BapHaHT (Win (nm BapHUaHT. BAPHUAHT.
KOMITBIOTEpHAS KOMITBIOTEpHAsI Henonuoe He cootBercTBUE
MIPE3CHTAIINA). TIPE3CHTAITHS). COOTBETCTBHUE TpeOOBaHUSIM
CootsercTBHE CootBeTcTBHE TpeOoBaHUAM BBITTOJIHEHUS
TpeOOBaHUAM TpeOoBaHUAM IIPOEKTA. He | npoekra.
NIOCJIEZ0BATEIBHOCT | BBIIIOJHEHUS COBCEM HerpamotHoe
u IIPOEKTA. rpaMOTHOE U3JI0KEHUE BCEX
BBITIOJTHEHUS I'pamoTHOE, B U3JI0KEHNE pa3eios.
MIPOEKTAa. OCHOBHOM, TIOJIHOE | pPa3zeloB. OTtcyrcTBUE
I'pamotHoOE, u3nokeHne  Bcex | HekauecTBeHHblE | HArJIsAHBIX
MIOJIHOE pa3zenos. HarJsiHbIe MaTepuaoB.
U3JI0)KEHUE BCEX KauecTBeHHoe, MaTrepuabl.
pa3ernos. HEIOJIHOE Henonnoe
Ogopmnenu
Hanuuue u KOJIMYECTBO COOTBETCTBUE
e npoexma
KayecTBO HaTJIsTHBIX TEXHOJIOTMYECKUX
HATJISTHBIX MaTepHuaoB. pa3paboTok
MaTepHasoB CootBeTcTBHE COBPEMEHHBIM
(wmocTpanuu, TEXHOJIOTMYECKHX | TPEOOBAHUSM.
3apUCOBKH, pa3paboTok
¢dororpadun, COBPEMEHHBIM
CXEMBI U T.1I.). TpeOOBAHUSIM.
CootBercTBHE
TEXHOJOTHYECKHUX
pa3paboTox
COBPEMEHHBIM
TpeOOBaHUSM.
DCTETUYHOCTh
BBITIOJIHEHMUS.
Ilpakmuuec | Co3naHHBIN Co31aHHbIi Co31aHHbIi Co31a"HHbBIN
Kas MIPOJYKT IPOIYKT HIPOAYKT HMMEET | IPOIAYKT HE
HAnpaeneHH | COOTBETCTBYET U | COOTBETCTBYET M | OTKJIOHEHHE OT | COOTBETCTBYET




ocnov

MOJKET
HCIIOJIb30BAThCS
0  HAa3HAYCHHUIO,
peyCMOTPEHHOM
y MpHu pa3paboTke
MPOEKTA.

MOXCT
HCITIOJIB30BATHCs
110 HAa3HAYCHUIO

" JOITYIICHHBIC
OTKJIOHCHUA

B IIPOCKTEC HE
HUMCIOT
IIPUHOUITNAJIBHOTI'O
S3HA4YCHUA.

YKa3aHHOTO
Ha3HA4YCHUS,
IpeayCMOTPEHHOTO
B TPOEKTe, HO
MOXET
UCIIONB30BaThCSl B
IPyroM
HPaKTHYECKOM
IPUMEHECHHUHU.

n HEC MOXCT
HCIIOJIBb30BaTbCs
110

Ha3Ha4YCHHUIO.




TemaTtnueckoe miaanuposanue 9 KJIIACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
Ne HaunmeHoBanue
(undposbie)
n/  pasjieioB H TeM Bcer  KouTpoabn IpakTHYecK
oOpa3oBaTe/ibHbIE
I nporpamMmabl 0 ble padoThI ue padboTsbl
pecypcbl
Pa3zpen 1. Mexann4ueckue siBJICHUSA
Mexanunueckoe
bu6nmmoreka [IOK

JIBIDKCHHE B

1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOEBI €T0 a6
OIIMCaHUs T
BsaumogelicTBue Bubmiorexa IIOK
1.2 21 1 3 https://m.edsoo.ru/7f41a4
Tell
a6
bubmuorexa [JOK
3aKOHBI
1.3 11 3 https://m.edsoo.ru/7f41a4
COXpaHEeHUs
a6
Hroro no pazneny 42

Pa3gen 2. MexannuecKkue KoOJe0aHUA U BOJTHBI

1 Mexannueckue 7 3
KOJIEOaHUs
29 Mexannueckue g | 3

BOJIHBI. 3BYK

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4
a6

bubnnorexa [JOK
https://m.edsoo.ru/7f41a4
a6

Hroro no pazaeny 15

Pasznen 3. 3HEKTp0MaFHI/ITHOC moJI€ M 3JICKTPOMArHMTHbIC BOJIHDBI

DNeKTpOMarHuTH
bu6nuoreka [IOK
o€ ToJie "
3.1 6 2 https://m.edsoo.ru/7f41a4
AIEKTPOMArHUTH 6
bI€ BOJIHBI T
Htoro no pazneny 6

Pa3gea 4. CBeToBbI€ ABJICHUSA

3aKoHBI
4.1 pacnpoCcTpaHeHUs 6 2
cBeTa

JInH3EI U

4.2 OITHYECKHE 7 3
prOOpbI
Paznoxenue

43 Oeoro ceera B 3 2
CIIEKTP

bu6nunoreka [IOK
https://m.edsoo.ru/7f41a4
a6

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4
a6

but6mmoreka [JOK
https://m.edsoo.ru/7f41a4
ab

Uroro no pazaeny 16



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3gen 5. KBaHTOBbBIE IBJICHUSA

Hcnyckanue n bu6muoteka [IOK
5.1 TOTJIOIICHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
Crpoctiie bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO si/Ipa
ab
dnepHbIe bu6nmoreka [IOK
53 AeP 7 1 https://m.edsoo.ru/7f41a4
peakuuu
ab
Hroro no pazaeny 17
Pa3znea 6. [loBTOpuTE1HH0-00001AKO NI MOYJIb
[ToBTOpEeHUE N
00001IEeH1E bu6nuoreka [JOK
6.1 COJIepKaHuUs 3 2 https://m.edsoo.ru/7f41a4
Kypca (pHU3UKH 33 a6
7-9 knacc
Hroro no pazneny 3
OBUIEE
KOJIMYECTBO
99 27
YACOB I10

[NPOTPAMME
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