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1 IHosicHuTeIbHAA 3aIUCKA
1.1 HanpasyeHHocTs JAOMOJIHUTEIbHOMN o0meo0pa3oBaTeIbHOM

o01mepa3BuBaoLIeil NPOrpaMMblI

[Iporpamma «MuxenepHas onopa. OnumnuanHas ¢usuka 8-9 kiace» umeer
€CTECTBEHHOHAYYHYIO HAIIPaBJICHHOCTb, 110 YPOBHIO OCBOSHUS — YTITyOJICHHBIM.

[Iporpamma COOTBETCTBYET HOPMaTHUBHO-TIPABOBBIM TpeOOBaHUIM
3aKOHO/ATENhCTBA B cdepe oOpa3oBaHHs W pa3paboTaHa C Y4YETOM CIEAYIOIIUX
JOKYMEHTOB:

. beneparbHOro ypOBHS

- (¢enepanpubiii  3akoH Poccuiickoit ®epeparmu «O6 00pa3zoBaHHM B
Poccuiickoit ®enepanumn» ot 29.12.2012 r. No 273-®3 (c u3MEHEHUSIMU U
nonosHeHusMu: pen. ot 02.07.2021);

- Konuenmuu pa3BuTHsi JOMOJHUTEIBHOTO oOpazoBanus jaereit mo 2030 rona,
yTBEpKIAEHHAas pacrnopsikeHreM npaButenberBa PO ot 31.03.2022 r. Ne 678-p;

- HauuoHaNbHBIA TpoeKT «OOpazoBanue» yTB. npe3uauymom CoBerta mpu
npesugieHTe PD 1o cTparermueckoMy pa3BUTUIO M HAIIMOHAIBHBIM IMPOEKTaM
(npotokoin ot 24 nexadbps 2018 r.Nel6) — «Ycenex kaxnoro pedenka», «Ludposas
oOpazoBarenbHas cpena», «Momojbie mpodeccroHanb», «ColnanbHas aKTHBHOCTHY;

- (denepanpHbiii 3akoH «O BHeceHHMU m3MeHeHuU B MDenmepanbHbiil 3akoH «O0
obOpazoBanuu B Poccuiickoit denepanuuy» Mo BOMPOcaM BOCHUTAHUSI O0YyYaIOIIUXCS
ot 31 urona 2020 r., peructpaunonnsiii N 304-D3;

- IPUOPUTETHBIN TPOEKT «J[OCTyIMHOE AOTOIHUTEIbHOE 00pa30BaHueE JJIsl IeTeH
(ytB. IIpesununymom CoBera nipu npesunente PO mo crparernyeckoMy pa3BUTHIO U
npuopuTeTHBIM npoekTaM (0T 30 HosOps 2016 1. No 11)»;

-pacniopsbkenue npaBurtesbcTBa Poccutickont @eaepanun ot 29 mas 2015 r. No
996-p «Crparerus pa3Butusi BocnuTanus B Poccuiickoit denepainy Ha Mepuoi 10
2025 roma;

- yka3 IIpesunenta P® or 7 mas 2021 r. Ne 599 «O mepax no peanuzanuu
rocyJapCTBEHHOM MOJIMTHKY B 00J1aCTH 00pa30BaHUSI 1 HAYKH;

- mpuka3 MunuctepctBa npocsenieHus PO ot 02.02.2021r. Ne38 «O BHeceHun
n3MeHeHni B L{eneByto Mojielib pa3BUTUS PETHOHAIBHBIX CUCTEM JOMOJHUTEIBHOTO
oOpa3oBaHusl JeTel, YTBEPKIACHHYIO MpuKazoM MunHuctepcTBa npocsenieHus PO ot
03.09.2019r. Ne467x»;



- npukaz MunuctepctBa mpocBemeHuss P® ot 27.07.2022 Ne629 «O6
YTBEPXKIACHUM TOpPSJKAa OpraHu3allid W OCYIIECTBICHHS 00pa30BaTeIbHOU
AESITeIbHOCTH IO TOTIOJHUTEIBHBIM 0011€00pa30BaTeIbHBIM IPOTPAMMAaM);

- npuka3 MunuctepcTBa npocsemieHus Poccuiickoit ®enepanuu ot 03.09.2019
Ne467 «OO0 yTBEepKIACHUU I1I€JIEBOM MOJENIU Pa3BUTUS PETUOHAIBHBIX CHCTEM
JOTIOJIHUTEIHLHOTO 00pa30BaHUs IeTEeH;

- mUchbMO JlemapTaMeHTa rocyAapCTBEHHOW MOJUTHKU B c(epe BOCIHUTAHUS
neteil u Mmosonexxu MunucrepctBa oOpazoBanus 1 Hayku P ot 18.11.2015 r. Ne(9-
3242 «Metonuyeckue pEeKOMEHAAIMU 10 TPOEKTUPOBAHUIO JTOTIOJHUTEIBHBIX
oO011epa3BUBAIOLIUX MPOTPaMM (BKIIIOYAsI pA3HOYPOBHEBBIE MPOTPAMMBI )»;

- mpuka3 MunucrtepcrBa oopazoBanus u Hayku P® ot 23.08.2017 Ne 816 «O6
yTBepkaeHun [lopsinka TNpUMEHEHHS  OpraHU3aLMsIMH,  OCYIIECTBISIOIIUMHU
00pa3oBaTENbHYIO0 JIEATEIBHOCTh  AJEKTPOHHOIO  OOYy4Y€HHs, JIMCTaHLHUOHHBIX
o0Opa30BaTeNbHBIX TEXHOJOTUN NPU pean3alnun o0pa3oBaTebHBIX IPOrpaMM»;

- IIOCTaHOBJICHME [JIaBHOrO TroCyJapCTBEHHOTO CaHUTApPHOIO  Bpada
Poccuiickoii @eaepannu ot 28.09.2020 Ne28 «OO0 yTBEpKI€HUN CAHUTAPHBIX HPABUII
CII 2.4.3648-202 «CaHUTapHO-3MUAEMHUOJIOTHYECKUE TpeOOBaHUSA K OpraHU3aluu
BOCITUTaHUA U 00yUYEHUS, OTJIbIXa U O3JOPOBJICHUS AETEH U MOIOJICKIN;

- IIOCTAHOBJICHHWE TJIABHOIO CaHUTAapHOro Bpada Poccuiickon denepauuu Ot
28.01.2021 r. Ne 2 «O06 yTBepkaeHnun canuTapHbix mpasuit 1 HopM CanlluH 1.2.3685-
21 «['uruennueckre HOpMAaTUBBI ¥ TPEOOBAHUSA K 00ECTICUEHHIO O€30MTACHOCTH U (MJIH)
0e3BpeTHOCTH [IJ1s1 YeJIOBEKa (PaKTOPOB CpeAbl OOUTAHUS.

. PErMOHAIILHOTO YPOBHS:

- TMpUKa3 JenapTaMeHTa OO0pa30BaHUs, HAYKH M MOJIOJICKHON TMOJUTUKH
Boponexckoit oomactu ot 14.10.2015 1. Nel194 «O6 yTBep»)IAECHUU MOJIETHHBIX
JOTIOJTHUTENBHBIX O0IIEPa3BUBAIOIINX [TPOTPaAMM;

- pacnopsikenue IIpaBurenbctBa Boponexckoi oOiactu ot 23 wutoHs 2020
No 784-p «O06 ytBepxkaenun KoHIENIMU BBISIBICHUS, TOAJICPKKU W Pa3BUTHS
CIIOCOOHOCTEH U TaJlaHTOB y JIeTel U MoJioexxku Boponexckoi o6mactu Ha 2020-2025
TOJIbI»;

- pacnopspkenue IlpaButensctBa Boponexckoit oomactu ot 29 urons 2022 .
No819-p «O6 yTBepkIeHUU 1IeJIEeBbIX MOKa3aTeael U MlaHa paboThl MO peaau3aiuu
Konnenuuu pa3BuTus TOMOJHUTENBHOTO oOpazoBanus gerei go 2030 roma B
Boponexckoit o61acTiy;

. YPOBEHb 00Pa30BATEIHHON OpTaHU3aAIIH:



- YcraB TAHOY BO «Pernonansnsiii neHTp «OpuoH» (HOBas penakiius),
YTBEPKICHHBIN JEMapTaMeHTOM OO0pa30BaHMs, HAYKH M MOJIOACIKHON TOIUTHUKH
Boponexckoit obmactu ot 08.04.2021 r. Ne418).

- [Ilonoxenne 00 opraHuzanuu oOpa30BATENBHOM  JEATEIBHOCTH 110
JOTIOJIHUTENNBHBIM  001I€00pa30BaTeNbHBIM  OOIEPa3BUBAIOIIMM  [IPOTPAMMAaM
I'AHOY BO «Pernonanenbiii nentp «Opuon» (mpuka3 nupekropa Ne 305 or
08.09.2022 r).

1.2 AkTyaJbHOCTb, HOBH3HA, TIeJaroruyeckasi 1ejgecoo0pa3sHOCTh

NporpamMmblI

BaxxHOW 0COOCHHOCTBIO OJAPEHHBIX JCTeH SBJISETCA WX ITO3HABATEIbHAS
notpedHocTs. OmapeHHbIe JETH OXOTHO M JIETKO YYaTcs, OTIMYAIOTCS OCTPOTOM
MBIIUICHUS, HAOIIOJATEIbHOCThIO, HUCKIIOYUTEIBHOM  MaMsThlO,  MPOSBISIOT
Pa3HOCTOPOHHIOK JTF0O03HATENBHOCTD, YACTO YXOMST C TOJIOBOM B TO UJIM MHOE JCIIO.
BrinensitoTcs yMeHHEM 4eTKO M3J1araTh CBOM MBICITH, IEMOHCTPHPYIOT CIIOCOOHOCTH K
MPaKTUYECKOMY TPHUIIOKCHHUIO 3HAHHUM, TTPOSIBIISIOT UCKITFOUATEILHBIE CIIOCOOHOCTH K
pelieHno pa3sHooOpasHbIX 3amad. llpeanmaraemas mporpaMma HampaBji€Ha Ha
oOyyvaroruxcst 8-9 kiaccoB 0011e00pa3oBaTeNbHBIX OpraHu3anuii BopoHexxckoii
00J1aCTH, KOTOpbIE TPOSIBIJIM HMHTEPEC M HUMEIOT YCIEeXU B HM3YYCHHH (PU3UKH,
BBICOKOMOTHBUPOBAHHBIC YYACTHUKH JIPYTUX KOHKYPCOB W OJUMITHAL TIO0 TIPODHITIO
MporpamMMbl, YTO W OTpakaeT €¢ HOBH3HY. VIMEHHO MOATOMY HEOOBIUYHBIC
CIIOCOOHOCTH pebeHKa, YTOOBI pa3BUBATHCS, NOHKHBI HAWTH MPUMEHEHHE B KaKOM-
00 NeATEeTLHOCTH.

[IpoGnema paboTHl ¢ OJIAPEHHBIMHU YYAIIUMHCS YPE3BBIYANHO aKTyajabHa IS
COBPEMEHHOT0 poccuiickoro oobiectBa. K 1mikone npeabsaBisitoTcsl CErOaHsI BHICOKHE
TpeOboBaHus. VIMEHHO TO3TOMY TaK BaXHO OIPEACIUTh OCHOBHBIC 3aJlaydl H
HalpaBjCHUS palbOThl C OJAPCHHBIMH JICTBMH B CHCTEME JOIOJTHHUTEIBHOTO
oOpaszoBanusi. Pabotra Cc OmapeHHBIMH B pa3HbIX OOJACTAX IEThMHU, HX TOUCK,
BBISIBIICHHE M PA3BUTHE SIBIACTCS OJHUM W3 BaXKHEUIIUX ACMEKTOB JCATEIHHOCTU
00pa30oBaTENbHBIX YUPEKACHHI.

JlanHast mporpamma siBasieTcss NpoQUIbHON MporpamMmoit o pusmke.

1.3 OtrauyuTteabHbIE 0COOEHHOCTH NMPOTrPAMMBI



Jlnst dbopmupoBaHHMS ~ TPACKTOPUM  Pa3BUTHS  TAJNAHTIMBOTO  peOeHKa
PEKOMEHYETCSl ONUPATHCS HA KPUTEPHUH OLEHUBAHUS €0 Pa3BUTHUS B OJIMMIIUATHON
U TIPOCKTHOM JAESATEIRHOCTH MO0 Trpynne npeameToB. Kpurtepuu olleHUBaHUS
c(hOpMHpPOBaHbI HA OCHOBE OIICHKHM COBPEMEHHBIX TEHJCHIIMA M MEXIYyHApOJHOIrO
OMbITa OJUMITMATHOTO JBUXKEHUS C YYETOM DPAa3BUTHUS TEMATUKHU OJMMIHAIHBIX U
MPUKIAAHBIX 3a7ad B oOnacTy  (u3WKW, MaTeMaTUKH W HWHGOPMAIMOHHBIX
TEXHOJIOTUH.

[Ipennaraemass mporpamMma HampaBlieHa Ha ywamwmxcs 8-9 Kkiaccos
o01eo0pazoBaTeNnbHbIX OpraHu3anuii BopoHexkckoi 007acTH, KOTOPbIE MPOSIBUIIH
MHTEPEC U UMEIOT YCIIEXU B U3YYCHUH (DU3UKH, BBICOKOMOTUBUPOBAHHBIE YYACTHUKU
JIPYTUX KOHKYPCOB U OJUMIIMAN 1O mpoduiato nporpammsel. [Iporpamma ouHasi c
MPUMEHEHUEM  JIUCTAHIIMOHHBIX  TEXHOJOTWi. MOXeT peaqu30BBIBATHCS  C
MIPUMEHEHUEM DJIEKTPOHHOTO OOy4YeHUsI W JUCTAHIIMOHHBIX O00pa30BaTENIbHBIX
TexHoJIoTuii Ha oOpazoBatenbHOM Toptaie TAHOY BO «PernoHanbHbIM HEHTP
«Opuony https://edu.orioncentr.ru/.

Temarnueckuii IJIaH TOJATOTOBKUA Y4YaIlIUXCsl B paMKax MporpaMMbl IO
BO3MO>XHOCTH MaKCHUMaIbHO MPUOJIMKEH K MPUMEPHOU 00pa3oBaTeIbHON TPOrpaMme
OCHOBHOTO 00111eT0 00pa30BaHusl MO PU3HKE, PACIIUPEH MATEPUATIOM, MTO3BOJISIOIINM
aHaJIM3UPOBATh 33/1a4M OJMMIIUATHOTO YPOBHS.

[Iporpamma paccuntaHa oawH TroA oOydeHus. B pamkax mnporpaMmbl
IJIaHUPYETCS peanu3anus IpoPUIbHOro Moy «DU3NYECKHUE TPOLECCHI U SIBICHUS
JUTSI TPYTITBI oOy4Jarormuxcs 8-9 Kiraccos.

CrtpykTypa mporpaMMbl BKJITIOUAET B CEOsI CICAYIONINE BUIbI ACSITEILHOCTH:

- y4yeOHas 1esITeIbHOCTb;

- UCCIIEN0BATENbCKAs JEATEIbHOCTD;

[Ipennaraercss Monenb AUCTAHIIMOHHOTO CONPOBOXACHHUS YYaluXcs 10
WHJIUBUAYAIBHOW TPACKTOPUM [JIs TMOBBIICHUS YPOBHS WX TOATOTOBKU IO

BBI6paHHBIM MOJIYJISAM.

1.4  Oto6op odyuarommxcs

Otbop oOyuwarommuxcs Ha  JIONOJHUTENbHYIO  0011e00pa3oBaTe/IbHYIO
oOmepa3BuBaronyo mporpammy «MmxkenepHas omopa. Omumnuannas ¢usuka 8-9
KJIACC» OCHOBAH Ha CIEAYIOIUX MPUHITUIAX:

. CooTBercTBHE  BO3pacTy: TMporpaMma  NpeaHa3HadeHa s

obOyuatommxcs 8-9 kiaccos;



. CooTBercTBHE YpPOBHS 00mIed W MeTANpeIMeTHOW 3PYAUIIUM:
oOyJaronuecs 10JKHBI 3HaTh 0a30BbIe MOHATHS U3 QUKKH.

. CootBercTBHEe (PYHKIMOHAJBHBIM KOMIIETEHUMAM: OO0ydaroluecs
JOJDKHBl YMETh BBINOJHATH MAaTEMaTUYECKUE OIlepalii JOCTAaTOYHOIO YpPOBHS
CJIOKHOCTH, BJIAJIETh KAJbKYJIATOPOM, OUEHb BHUMATEJIBHO YATATh TEKCT U U3BJIEKAThH
U3 HEr0 HE0OX0UMYI0 HH(POPMAIIUIO, IPOBEPATH €€ HA COOTBETCTBUE YTBEPKACHUSIM,
CTPOUTH JIOTUYECKUE PACCYKIEHUS, aHAIM3UPOBATh HHPOPMAIIUIO, JAETaTh BHIBOJIBI,
YMETb 3a/1aBaTh BOIIPOCHI CAMOMY ce0€ U IIPENoAaBaTEIIO.

. CooTBeTcTBHE MOTHMBALIMM K YYEHHMIO: OOYyYarouiuecs JOJIKHbI
IPOJAEMOHCTPUPOBATH CTPEMIIEHHUE K IIOJIyYEHHIO HOBBIX 3HAHUW U YMEHUH, @ UMEHHO:
pacckasaTh O CBOMX HMHTEpecax W YBJICUYECHHSIX U IMOCEIIAEMBIX JIOMOJIHHUTEIbHBIX
3AHATHUSX, JJIOOMMBIX TUCUUIIMHAX, IPUHUMATh y4acTHe B 00pa30BaTEIbHBIX Jarepsax
M CMEHaxX, PEryJsIpHO IOCEIATh O3HAKOMUTEIbHBIE, OPraHU3alMOHHbIE U

AUArHOCTUYCCKUC 3aHATHA, CTPCMHUTCA K Y4AaCTHUIO B OJII/IMHI/IaIIaX/ Hran/ TYpHHUPAx.

1.5 leab 1 3a1a4u NporpaMMmsl

Heab: co3gaTe OyaronpusTHbIE YCIOBHS JJIA Pa3BUTUS  HMHTEIUICKTA,
MCCJIEI0OBATENbCKMX HAaBBIKOB, TBOPYECKUX CIIOCOOHOCTEH M JIMYHOCTHOIO POCTa
oJlap€HHBIX JeTel 00Ieo0pa3oBaTeIbHBIX YupekaeHud BopoHexckoil obmactu 1o
bu3HKe, a TAaKKE UX COMMPOBOKIACHUE B TIEPUO]] OOYyUCHHS.

Ha ypoBHE [aHHOM mOporpaMmbl MPEAYyCMAaTPUBACTCS W3YYEHHE Kypca
BHEYpOUHOI1 AesTenbHOCcTH «HXkeHepHas onopay ais ooyyaromuxcst 10-11 kmaccos
B 00BbeMe: 72 yaca B roJ1 (M3 pacuéra 2 yueOHBIX Yaca B HEJIEIIO).

3agaun:

Oobyuaromue:

- 3aKperieHUe U CUCTeMaTu3alus 3HaAaHUM U yMeHUil B 00JacTU MaTeMaTUKH,
¢bu3uKky, HOOPMATUKU U TPOrPAMMHUPOBAHMS,

-paciuperre 0a30BbIX MOHSITHN O MPOCTHIX MEXaHU3MaX U MPUMEHEHUE UX B
OJIMMITMAIHBIX 3a/1a4ax;

-pacipenue 0a30BbIX MOHITHHA O 1aBJICHUH;

- TIOBBIIIEHUE pE3YyJbTaTUBHOCTU Yy4YacTHsd B MPEAMETHBIX OJIMMIMANAX,
KOHKYpcax, KOHPEpeHIHsIX U T.1.;

- GOpMHpOBAHKE Yy YHAILIUXCS UHTEPECA K UCCIIEI0BATENBCKON IEATEIbHOCTH IO

MPOQIISIM MPOTPAMMBI, & TAKKE B3aMMOCBSI3b YYCOHBIX TUCIUTLIINH;



- MEXCECCHOHHOE CONPOBOXKICHUE YYAIIMXCS ISl TMOBBILIEHUS YPOBHS HX
MOJATOTOBKH.

Pa3zBuBarwimue:

- pa3BUTHE AJTOPUTMHUYECKOTO MBILIUICHUS, CIIOCOOHOCTEN K (opmMalu3aliui,
AJIEMEHTOB CHCTEMHOI'O MBIIIJIEHNUS,

-pa3BUTHE MMO3HABATEIIbHBIX CIOCOOHOCTEN MPU PELICHUH 3a/1a4, BXOISIINX 3a
PaMKH IIKOJIbHOW MPOTPAMMBI;

-pa3BUTHE HAYYHOTO MBIIUICHUS U HEOOXOIUMOCTH WCIIOH30BAHUS HAyYHOMN
JUTEPaATyphl IIPU PELIEHUU MTOCTABICHHOW 3aa4H;

- paclIupeHUE UHTEIUIEKTYaIbHOTO KPyro30pa.

BocnurareibHble:

- (GopMUpOBAaHUE KayeCTBa TBOPUYECKOM JUYHOCTH C AKTUBHOW >KM3HEHHOU
MO3UIINEH;

- BOCHHUTAHHE TapPMOHUYHO Pa3BUTON, OOIIECTBEHHO AaKTHUBHOM JIMYHOCTH,
coueTaroleil B cede IyXoBHOE 00raTcTBO, MOPAJIbHYIO YUCTOTY M (DU3UOJIOTHUECKOE
COBEPILICHCTBO;

- BOCIIUTAHUE JIMYHOCTHBIX KayeCTB: LEJICYCTPEMIIEHHOCTH, HACTOMYMBOCTH,
CaMOCTOSITETBHOCTH, YYBCTBa KOJUIEKTUBU3MAa W B3aUMHOM MOIIEPKKH, UYBCTBO

TakKTa.

1.6 TIlnanupyemble pe3yJibTAThl 0CBOEHHUSI MPOTPAMMBI

K koHIy oOydeHHs M BOCHUTAHUS MO JOMOJHUTEIBHOW OOIIepa3BUBAIOIICH
nporpamme «UmxenepHas omopa. Onumrnuannas ¢usuka 8-9 kimacc» ydammecs
NpUOOPETYT KOMIUIEKC B3aWMOCBSI3aHHBIX 3HAHUM, TPEICTABICHUN, YMEHHH,
OTPEICNIEHHBIN OTBIT, KOTOPHINA MMOMOXKET UM TMPHU JaTbHEUIIeM U3yYeHUN (PUBUKHU.

JIUYHOCMHbBIE PE3YTbMAmblL:

TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO M JTUYHOCTHOMY
caMooTpe/ieiecHnio, CHOPMHPOBAHHOCTh WX MOTHUBAlMM K  OOYy4YeHUI0 U
LIEJICHAITPABJICHHOM T03HABATEIBbHON JIESITEIbHOCTH.

MemanpeomemHuole pe3ynbmamol:

OCBOCHHBIE OOYYaIOIIUMUCS MEXIPEIMETHbIC TOHSATHUS U YHUBEPCAJIbHbBIC
y4yeOHbIe  JehcTBHUS  (pEeryJiaTUBHBIC, IIO3HABaTEJIbHbIE, KOMMYHUKATUBHBIC),
CIIOCOOHOCTh HMX WCIOJIb30BaHUS B TI03HABATEIHLHOM M COLMAIBLHON TIPAKTHKE,
CaMOCTOSITEIIbHOCTh B TUTAHUPOBAHUU W OCYIIECTBICHUH YUEOHOU JEATEIHHOCTH U

OpraHu3anunun y‘{C6HOI‘O COTpyAJHHYCCTBA C T1iegaroraMm MW CBCPCTHHKAMH,



CHOCOOHOCTh K TOCTPOCHHIO WHAMBUAYAIbHONH 00pa30oBaTeNbHON TpPAECKTOPHH,
BJIQJICHHE HABbIKAMHM Y4Y€OHO-UCCIEAOBATEIbCKOM, MPOEKTHOM U COIMAIbHOU
JIEATEIILHOCTH.

npeomemuule pe3yiomamaol:

OCBOCHHBIE OOYYaOIIUMHUCSI B XOJ€ HU3YyYCHHUS JUCIMIUIMH yMEHUs,
cnenuuIecKue Ipu U3ydeHUN (PU3UKH, BUBI ICSITCIBHOCTH 0 MOJYYSHUIO HOBOTO
3HAHMS, €r0 MPeoOpa30BaHHUIO M MPUMEHECHUIO B YUYCOHBIX, YUCOHO-TIPOCKTHBIX H
COLMAIBHO-TIPOEKTHBIX CHUTyalMsIX NPU BBINOJHEHUN OJUMMIMAAHBIX 33JaHUH,
dhopMUpOBaHHE HAYYHOTO THUIIA MBIIUICHHS, BJIaJICHUE HAyYHOM TEPMUHOJIOTHUEH,
CIIPABOYHOM JIMTEPATYypPOM, KIIOYEBBIMM MOHATUSIMH, METOJAMH M TpPUEMaMHU IIpU
pELICHUU OJMMIIMAAHBIX 337a4 B TOM YHCIE€ W 33Ja4 JKCIEPUMEHTAIbHOU

HaIIPaBJIECHHOCTH C TPaMOTHOI 00pabOTKOM MOJIyYEHHBIX PE3YJIbTaTOB.

1.6.1 Komnerennun

B xone peanuzanuu nporpamMmbl 'y OOyYarolUXCsS MOSIBUTCS BO3MOXKHOCTD
chopMUpOBaThH CIETYIONINE KOMIIETECHIINH:

1. Yueono-noznasamenvnvie komnemenyuu

CrocoOHOCTh CaMOCTOATENFHO HAaXOAWUTh TYTH PEHIeHUS MPOOJIEMHBIX
CUTYaIMi U 3a/1a4, JOKa3bIBaTh CBOIO TOUKY 3PCHHUSI.

2. DyuKYUOHAIbHBIE KOMNEMEHYUU

BrisBiieHre TTpOOJIEMHBIX 30H B JAaHHOM BHJIEC KOMITCTCHIIMMA, MOJYYCHHBIX B
X0/I¢ BXOJTHOTO KOHTPOJIS, B YaCTHOCTH YMEHUH JIeJIaTh apTyMEHTHPOBAHHBIE BBIBO/IBI
U TPEANOJOKEHHUS, BBIIBUTATh TUIOTE3bl, AHAIM3UPOBATH COJEPKAHHE TEKCTa,
OIICHUBATh U COTOCTABIISITh YUCICHHBIC TTAPaMETPHI.

3. Hugpopmayuonnvie komnemenyuu

[Touck m Bepudukauss oOpa3oBaTeIbHBIX MaTepUaoB B ceTH HVHTEpHeT,
paboTa ¢ pecypcamu JJisl IOUCKA JIUTEPATYPhI, U3yUCHUE MATEMAaTUUECKUX MPOrPaMM.

4, OobueKy1omypHsie KOMnemeHyuu

OcBoeHnue KyIbTYphl O0BSICHEHHUS 3a/1a4, OCO3HAHNE BAXKHOCTU 3HAHUHN (PU3UKHU
B JKM3HHM JIFOOOTO yesoBeka. [lonnmmanne HeoOX0AMMOCTH B3aUMOCHCTBUS HAYYHOTO
COOOIIIECTBA C JIFOJbMHU, 00CYKICHUE BaXKHBIX OTKPBHITUM B TaHHOM HayKe.

5. Kommynukamuenvlie KomnemeHyuu

YMeHne B3auMOJICMCTBOBATh C JPYTUMHU YUYEHHKAMHU OYHO U JUCTAHI[MOHHO,
BBICTPANBATh JAPYKECKUE OTHOIICHUS B KOJIJIEKTUBE, MOJICPKUBATH PEOST, HAXOAUTh

C HHMH 06HII/IC TEMbI, TCPIIMMO MW KOPPEKTHO OTHOCHUTLCA K HEyaadYaM APYIHX,



CIIOCOOHOCTH peliaTh CUTYaIIMOHHbBIE KOH(MINKTHI, a TAK)KE CIIOCOOHOCTh TIPeJiaraTh,
MIPOCUTH U IPUHUMATH TTOMOIIIb.

6. Ilennocmmuo-cmoiciosvie KoOMnemeHyuu

Oco3HaHue 1IEHHOCTH HayYHON UCTHUHBI ¥ TIO3HAHUS CYTH SIBJICHUM, BBISIBICHUS
PUYMHHO-CJICICTBCHHBIX CBS3CH, YKpCIUICHUE TOHMMAHHUS TEXHHKH OC30MacHOCTH
P BBIMTOJTHEHUH SKCIIEPUMEHTA U YCTPAHCHHs YIPO3bl CBOEH JKM3HU M 3J0POBBS, a
TaK)Ke J)KU3HU U 3I0POBBS APYTHUX JIFOJICH, OCO3HAHNE IIEHHOCTHU TOJTYYCHHBIX 3HAHHM
Y [ICHHOCTH 3HAYMMBIX OTKPBITUNA B (PU3UKE, BIUSIOMMMU HA KH3Hb COBPEMEHHBIX
moneit. Oco3HaHue cMbIciia BbIOOpa Oyaymied nmpodeccuu ¥ BBICTPAaMBaHHM CBOCH

o0pa3oBaTenbHON TPAEKTOPHUH.

1.7 q)Oprl, MNOPAAOK M IEPUOAUYTHOCTD aTTECTAllUU U TEKYILIEIr0 KOHTPOJIA

B xonme peanuzanuu mnporpaMmbl IPOBOJUTCS BXOJHOW, MPOMEXKYTOUHBIH,
TEKYIIUH, ATOTOBBIA KOHTPOJIb.

B xone peanmuzanuu pa3pabOTaHHOW MPOrpamMMbl TUIAHUPYETCS] MO3TAITHOE
MOBBIIIIEHWE YPOBHSI TMOATOTOBKHU Yy4YaIIUXCsli 00pa30BaTENbHBIX OPraHU3alMil o
npeaMeTy (pusuka.

Taxxe IUIAHUPYETCA PpACHIMPEHUE YYacTUsl IIKOJHHUKOB B TBOPYECKUX,
Hay4YHO-HMCCJICIOBATEILCKUX U OJIMMITHATHBIX MEPONPHUATHI 1O (PU3UKE, TTOBBIIIICHUE
PE3YJbTAaTUBHOCTH MX Yy4YacTUsi B MYHHUIUIAIBHOM W PETUOHAIBHOM JTarax
Bceepoccuiickoit oiMMmnuaasl MIKOJBHUKOB, a TaKXKe OJUMIHMAAaxX, BKIIOYEHHBIX B
Ilepeuenr MuHucTEpCcTBa HAyKu U Bbiciiero odpaszoBaHusi Poccuiickoit deneparuu
mo mpoduiaro «du3nKa», TOTOBHOCTh YYAIIMXCS pEIIaTh NPUKJIAAHBIC 3aJadd C
KCTOJIb30BaHUEM MHHOBAITMOHHBIX METOIOB M TEXHOJIOTUI B Pa3IMUYHBIX TPEAMETHBIX
00J1acTsX.

BxoaHO# KOHTPOJIb OCYIIECTBIISCTCS Ha MEPBOM 3aHATHH WU TPEJCTABIISICT
co0Ol TJIaBHBIM 00pa3oM MPOBEPKY (GYHKIIMOHAIBHBIX KOMIIETEHIIUM, KOTOPHIC
COOTBETCTBYIOT BO3pPACTy 00yJaronuxcsi, TOCKOJIbKY HA MOMEHT Hauaja 00y4YeHus y
oOy4Jaroruxcsi copMUPOBaHBI IPEAMETHBIC 3HAHUS M YMEHUSI YPOBHS 7 Kjlacc.

[{enb BXOTHOTO KOHTPOJIS — BBIIBUTH MPOOJIEMHBIE 30HBI B (DYHKIIMOHAIBHBIX
YMEHHSX OOYYaIIIMXCs, OIEHUTh WX BO3MOXHOCTH MO paboTe C y4eOHBIMU
MarepualiaMH, OIpeJeIuTh BpeMs, HeoOXOAMMOE Ha OCMBICIICHHE Marepuala,
MOJBMKHOCTh HEPBHOM CHUCTEMBI, CTENECHb WHIWBUIyaln3Ma B pabdOTe, YpOBEHb
camoolieHku. [loaToMy npu MpoBeCHUU TECTUPOBAHMS BAXXHO OOPATHUTh BHUMAaHUE

HE TOJBbKO Ha IPaBHUJIIbHOCTb OTBCTOB, HO U HA TO, KaAK OHHU ObLIH JaHBbI. HpCBBICI/IJ'I JIn



oOydaromuiicss TOMyCTUMOE BpeMsl WU crpaBuwics panbiune? OOpamiancs au 3a
MOJICKa3KaMu K JpPYyTUM M momoran Jin cam? Kakue pe3ysbTaThl OKUJal U KakKue
nonyunn? Kak nposiBisn smorun? U tak nanee. Ota nndopmMaiys HeoOXoanuma AJis
aJanTalyy U3J1araéMoro Matepuana ¢ yuéToM oCoOEHHOCTEN 00ydarolmuxcs, YToObl
pa3BUTh HEJOCTAIOLIME (PYHKIIMOHAIbHBIE KOMIETEHIIMH, a TaKXe JJIs YCIEUIHOrO
(dbopMUpOBaHUS B3aUMOICHCTBYIOIINX TPYIII.

Texkymmi KOHTPOJIb: TEKYIINNA KOHTPOJIb ITPOXOJIUT B PAMKAX IMPAKTUYECKUX
3aHATUI M TPENIOoNaracT BBIIOJHEHWE pa3JIMYHBIX 3a/aHWi, HAINpaBJIEHHBIX Ha
IpOBEPKY c(HOPMUPOBAHHOCTH KOMITETEHIIMM M ypoBHA 3HaHuU. [lenaror ouennBaer
BBINOJIHEHUN Pa3IMYHbIX 3aJlaHUil U TEM CaMbIM JIEJIae€T BBIBOJbI 00 YCIIEHUIHOCTH
OCBOEHHMS TIporpaMmbl. BbIBOJBI (uKcHpyIOTCA B TaOJuWIly, € MEJaror OTMedaer
KOJJMYECTBO M KAuECTBO PEIICHHBIX 3a4ad. Takoil BUJ KOHTPOJISA MPOBOJUTCA
MPAKTUYECKH HA KaXJIOM 3aHATHH, YTO MO3BOJIAET ONEPATUBHO BHECTH U3MEHEHUS B
COJEpKaHUM 3aHATUH M NOATOTOBUTh WHIAWBUIYAJIBHBIC 3aJaHUS [JUIS KaXKI0TO
oOyuatomierocsi. Takoll KOHTPOJb IO3BOJISIET KaxaoMy pPEOEHKY BOBJEYbCS B
0o0pa3oBaTeNbHbI MPOLECC M MOOLIPSET B3aUMOJACHCTBUE O0ydYaromuxcs Apyr ¢
JIPYTOM.

IIpoMeKyTOYHBIN KOHTPOJIb. JaHHBIM BHJ KOHTPOJISI IPELYCMATPUBAETCS
IIPOrpamMMoOil Kypca Mociie KaXAOoro pasiena € UEelIbl0 IPOBEPKH YCHEUTHOCTH
OCBOCHMSI ITPOMIEHHOT0 MaTepraia. @opmMa npoBeaeHUS IPOMEKYTOYHOTO KOHTPOJIS
COTJIACHO IporpaMMe Kypca — 3aganus opme Tecta. J[aHHbIN 3a1aHus PEICTABICHBI
B pa3HbIX (popMaTax: 3aJaHusl C MHOKECTBEHHBIM BHIOOPOM M 33JaHUsSl C OTKPBITHIM
BAPUAHTOM OTBETA.

Pe3ynbTarhl paboThl CAAIOTCS MENarory Ha IpOBEPKY.

Kpurtepun oueHKH YyPOBHS T€OPETHYECKOM NMOATOTOBKHM: OCMBICIEHHOCTb U
cB000JIa UCMOJIb30BaHUSI MATEMAaTHYECKUX TEPMUHOB, YMEHHE BBISBIATH IPUUMHHO-
CJIEICTBEHHbIE CBSI3U, BEPHO aHAJIU3UPOBATh YCIOBUE 33/1a4u.

KpuTtepun oieHkr ypoBHS NPAKTUYECKOH MOATOTOBKU: YMEHHUE MPABUIILHO
Y JIOTUYECKH BEPHO MPOCTPOUTH ITyTh PELICHUS U JOKa3aTeIbCTBAa KaKOH-JIM00 3a1a4u.

Kpurtepun oumeHKkM YpPOBHSI Pa3BUTHSl JHMYHOCTHBIX KAa4eCTB: KyJbTypa
MOBEJCHUS, yMEHUE IUIAHUPOBATh M paCHpeAeNsiTbh BpeMs B XOJ€ pelIeHUs
¢du3nueckux 3anay, cOOJIIOJCHHE AMCIUIUIMHBI, aKTUBHOE y4acTHE€ B TIPYNIOBON
paboTe, MOMOUIL U OAJIEPKKA IPYTUM 00yHaroIIUMCs, a TAK)KEe YMEHHE TPUHUMATh U
OpPOCUTh TOMOUIb y JPYyrUX YYacTHMKOB 0OOpa3oBaTeIbHOrO  Mpollecca,
HMOLIMOHAIIBHOE YJIOBJIETBOPEHHE OT COBMECTHOM PabOTHI C €AMHOMBIIIICHHUKAMH,

TBOPUYCCKOC OTHOIICHHMEC K BBIIIOJIHCHHIO ITPAKTUYCCKOI'O 3aaHus.



Takoll KOHTPOJIb MOJArOTABIMBAET YYACTHUKOB 00pa30BaTEILHOIO Mpolecca K
pealbHbIM OJIMMIIMAJAaM M TypHHpaM. Takke Ha YCMOTpPEHHE MpenoaaBaTelisd
MIPOMEKYTOUHBII KOHTPOJIb MOYET MPOUCXOIUTh B BUIE UIphl. B Takom ciydae
[peroiaBaTesb MOKET HaOJI0aTh JUHAMHMKY pPEUICHMs 3ajad, B3aUMOJCHCTBUE B
KOMaHie (Ipymnre). yBaKEHUE K MpaBUJIaM U UIPhI, a TAaKKE YECTHOCTh KaXKJI0TO U3
Y4aCcTHUKOB UTPHIL. [loce mpoBeneHns Takoro MEpONpUsiTUS 0053aTEIbHBIM SBISCTCS
00CYXICHHE MPON3ONICANIETO COOBITHUS, PEIICKCHSI.

ATTecTalMsi MO HUTOraM OCBOCHHSI NporpamMmbl: ¢opMa npoBeACHUS
JAHHOTO BHUAA KOHTPOJIA IIPEANOJAracT PEelICHUE 3aJaHus 3a OTBEIEHHOE BpEMS H
3aIIATY CBOETO PEIIEHUs Ha ayJUTOpHIO. JaHHBIA MOIXOX IO3BOJSET OLEHHUTH
YPOBEHb OCBOEHHMS MpOrpaMMbl OOy4arOUIUMHUCA M  YpPOBEHb Pa3BUTOCTH
KOMIIETEHIIMA. BpICTyIJIeHME Ha ayJAUTOPUIO Pa3BUBAE€T MHOTHE JIMYHOCTHBIE
kauectBa. [locne BhICTyIUIEHHS HY>KHO OyZE€T OTBETUTh Ha BOIPOCHI IEAarora u
OCTaJIbHBIX 00YYaIOLIUXCS.

ITanbl KOHTPOJIA COrIaCyroTCs € IIEPCUYHEM U3YyUaCMbIX TCM.

1.8 Bo3pacTHble 0CO0CHHOCTH 00yYAKOIIMXCH

B peanuzanuu mnporpaMmbl  y4acTBYIOT CMEILIAHHBIE BO3PACTHBIE TPYIIIIbI
00y4Jaronmxcsi, 4To CJIEIYET YUUTHIBATH MPU pPeaiu3alluu mporpamMmel. Beinensercs
onHa Bo3pacTHas rpymma: 14-16 ner. B 3Toif rpymme mpoucXoasT U3MEHEHHS OT
HaIJISIIHO-00pPa3HOTO MBIIIJIEHUST M HAaydaJbHBIX ()OPM CIOBECHO-JIOTHYECKOTO K
TMIIOTETUKO-PACCYKJIAIOIIEMY MBIIUICHUIO, B OCHOBE KOTOPOIrO JIEKUT BBICOKAS
cTeneHb 00001mEHHOCTH U abcTpakTHOCTU. HeobxoaumbiM yciaoBreM GOpMHUPOBAHUS
TaKOTO TUIA MBIIILJICHUS SIBISIETCS] CIIOCOOHOCTH CEIaTh 0OBEKTOM CBOEH MBICTTH CaMy
MbICTh. Y nMeHHO pu3nKa Jaet BCE yCIOBUS JJIs ATOTO.

DT TOTpeOHOCTH MOTYT OBITh YJAOBJICTBOPEHBI 3a CUET BBIMOJHECHUS
IPYNIOBBIX 33/lay, a TakkKe 3a CYET pelIeHHs peajbHbIX Npobsem. Takke s
MOJPOCTKOB Oy/IeT OYEeHbh 3HAYMMO MOKa3aTh ce0s W MPOJEMOHCTPUPOBATH CBOU

YMEHUS Ha TyOJIUIHOM MEPOTIPHUSITHH, CPEU CBEPCTHUKOB U UX POJIUTEIICH.

1.9. Cpoxu peanu3zaunu nporpaMmmbl
O6bem nporpaMMel: /2 yaca.

Cpok peanuzaiuy 00pa30BaTeIbHON MIPOTPAMMBbI: 9 MeCsIIEB.



2 Copepixkanue NporpaMmsl

21  VYd4eOHbIH MJaH  JIONOJHHUTEJBbHON  001eo0pa3oBaTeIbLHOM
o0mepazpuBawineil nporpammbl «MHkeHepHasi onopa. OaumnuaaHas pusuka
8-9 kiace»

AyJIUTOpHBIE 3aHSITHUS
Koui-Bo N3 Hux
Ne HasBanue momyst
4acoB
Teopus | IIpakTuka
(Bcero)
1 | BBenenue B Kypc OJUMIUATHOW (DUBHKH.
BxomHoM KOHTPOJIB. 2 1 1
2 | Paznuuneble BU/IBI TIBUKEHUS B 8 9 5
OJIMMITHA/THBIX 3a/1a4ax
3 | KomOuHHUpOBaHHBIE OJIMMITMAIHBIC 3a/1a4H,
COJICpIKAIllU€ DJIEMEHThl KUHEMATHKU U 10 4 6
JUHAMUKH
4 | YcnoBusi ~ paBHOBECHSI  TIpU  aHaIU3e
KOHCTPYKLMH,  COJAEpXKAIIUX  IPOCThIE 8 2 5
MEXaHU3Mbl U  YYUTHIBAIOLIUE  CUITY
Apxumena
S5 | Tennossle sBnenus. ['paduueckuii ananus
OJIMMITMAJIHBIX 337a4. 3aMKHYTBHIE IUKJIbI 8 2 6
MIPOLIECCOB.
6 | DaexTpuueckue IMEeNH MOCTOSHHOTO TOKAa.
Cummetpusi, wuIeajJbHBIE HW3MEPUTEIbHBIC 8 2 6
npuOOPHI, NEPEMBIUKH
7 | OnTuka B OIMMIIMAIHBIX 3aMadax 6 2 4
8 |3akoHBl CcOXpaHEHUS B  OJUMIIHUAIHBIX 5 9 4
3a/1auax
9 | Agamm3 KoJIe0aTreabHOro JBIDKEHHA B 5 5 4
OJIMMITMA/IHBIX 33/1a4ax
Pemienne »sKkcrnepMMEHTaNbHBIX 3a4ad IO
10 6 2 4
busuke.
11 Meronpl  pemieHuss ~— KOMOWHUPOBAHHBIX 5 1 1
OJIMMITMAJTHBIX 33/1a4 10 (hU3HKE.
12 | UtoroBblit KOHTPOJIb 2 - 2
Hmoz0 72 22 50

Leabr oOy4deHusi: pa3BUTHE TBOPUECKOIO U aKaJIEMHUYECKOro TIOTEHIHaa
yuamuxcs 8-9 kimaccoB 0011e00pa3oBaTeNbHBIX yUpexaeHU BopoHexkckoii o0macTu
1o (u3MKe, a TAK)KE UX COMPOBOXKIEHHUE M0 MHAUBUAYATbHON TPACKTOPUU PA3BUTHUS
10 Npo(UIBHBIM MPEIMETaM B MEPUO 00yUEHUS.



2.2

KanennapHo-yueOHblIi
o0meo0pa3zoBaTebHON o01epasBuBawoeil nporpamvbl «AH:KeHepHas omopa.

Onumnuaanas ¢pusuka 8-9 kiaace»

rpagux

JTOMOJTHUTEJILHOU

T'ox Jlara Jara Bcero KoaunuecTtBo | Pesxum
00y4eHHUs | HAYAJIA OKOHYAHUS | yYeOHBIX | y4eOHBbIX 3aHATHI
00y4yeHusi | 00y4yeHHUs HeJleJIb 4acoB
1 15.09 31.05 36 72 1 pa3 B

HCIOCIIO.




2.3

Conep:xkanue

pa3aejioB  MPOrpamMmbl

Onumnuaanas ¢pusuka 8-9 kiaace»

«HKkenepHasi

omopa.

['paduueckuit

TEIJIOBOU OajiaHC,

Ne| HaummeHoBaHue
i paszena TemaTnueckoe coaepkaHue paszena Kon-Bo wacos

1 |Beenenne BU KYPC|Benenne B xypc onummuanHoi Gu3uku 1
OJIMMITHAHOMN
busuxu.  Bxonnow Bxoanoilt koHTposb. Pemenue 3agau 1
KOHTPOJIb.

2 |Paznuunbie BUIbI[OCOOCHHOCTH pEIIeHUs 3a]a4, COAEpKalIX
JIBUKCHUS B[pPaBHOIIEPEMEHHOE JIBMKCHUE W JBHKCHUE
OJIMTIMA]THBIX Tena, OPOIIEHHOTO MO YIVIOM K TOPU30HTY. 2
3agavyax Cpennsis CKOpPOCTh HEPABHOMEPHOTO

JBUKEHUS

I'paduueckoe pemenue 3amad. [loctpoenue
rpagukoB, TpeboBaHus K TpadukaMm u 2
Macirabam

Pemenne onmumnuaaHeix 3a0a4 4

3 |[KomOuHupoBanusie (B3aumopeiicTBue Ten, BHIBI CHUIT U HX 5
OJIMMITHAIHBIE IIPUIIOKEHHUE.
3a4a4Hu, Haxknonnas IJIOCKOCTb, COBMEIIICHHUE 2
coaepKalme YYaCTKOB JIBUKCHUS
3JICMCHTBI Pemenue 3amady y4yuTHIBaIOIIUX BCEMUPHOE 2
KMHCMAaTHUKHA H|TgroTeHue, KOCMHUYECKUE CKOPOCTH,
AAHAMHUKH. JIBHDKCHHE I10 OKPY>KHOCTH

Pemenne KOMOMHUPOBAHHBIX 33124 2
Pemenune onumnuaaHeix 3a0a4 2

4 (YcnoBus JaBnenue. ['mapocraTuuekoe qaBiICHHUE
paBHOBECUS npu|Cuiia  Apxumena. IIpocteie  MexaHU3MBI. 2
aHaJln3e Y ci10BUsL paBHOBECUS
KOHCTPYKIIHH, Pas6op OJIUMITHAHBIX 3ajad,
coAepKalux pacCMaTpUBalOIIMX  NPUMEHEHUE  CHJIbI 2
IIPOCThIE MEXAaHU3MBI| ApXumeaa
u YYUTBIBAIOIINC| Pa360p OIMMITUAIHBIX 3a]]a4 Ha IPUMEHEHHUE 2
cuily ApxuMena pbIuara, 0J0Ka U UX KOMOUHAIIMHU

Pemenne onmumnuaaHeix 3a0a4 2

5 [TemoBble sBieHUSA.|BHYTpEeHHSST SHEPTHs, KOJIMYECTBO TEIUIOTHI, 5




aHaJIn3

OJIMMITNAaHBIX
3ajgad.
IMHKJIBI IIPOLICCCOB

3aMKHYyTbIE

P3.360p 3aJa4 Ha aHaJIu3 TCIIJIOBOTO OajaHca u
KIIO TCIJIOBBIX ITPOICCCOB

Paz6op 3anau Ha aHanu3 rpadMKoB IPOLIECCOB
U 3aMKHYTBHIX IIUKJIOB

Pemenue OJIMMIIMAJHBIX 3a41a4.

6 [DnekTpuueckue Pa3HOBUIHOCTD JIEKTPUUECKUX TIETICH,
IEMA TOCTOSHHOTO|MX OCOOEHHOCTh U 3aKOHOMEPHOCTH
TOKA:  CHUMMETpHS,| IpeoOpa3oBaHus
ncaJIbHbIE
U3MEPUTEITbHBIE Pa3bop 3amau Ha aHaIW3 NPUMEHSIEMBIX
pUOOPHI, M3MEPUTETbHBIX TPUOOPOB
HEPEMBITKH Pa300p 3ama4 Ha aHaNM3 XOpPOIIEH U IUIOXOH
CUMMETPUH, HAJTMYKE TIEPEMBIUCK
Pemenne omuMnuagHbeIX 3a1a4
7 |OnTHka B|{CBETOBOM JTy4 - OTpAKECHUE,
OJINMITHAIHBIX IMPCJIOMJICHHUC. JINH3BI
3aJ1a49ax
Paz0op 3amau Ha pacueT JIMH3, KOMOHMHAITUU
JIWH3
Penrenune oaumIma ubeIx 3a1ad.

8 [3akoHBI coxpaHeHUs|3aKOHBI COXPAHEHHS U OJIMMITHAHBIE 33]1a41
B ommmnuaaabix|Paz0op 3a1a4 ¢ npuMeHeHHeM 3aKOHOB
3a7a9ax COXpPaHECHUS UMITYJIbCA, SHEPTUHU

Pemenne onmuMmnuaaHbeIx 3amay.

9 |Ananus KomnebaTenbpHoe IBMKEHHE MEXAHUYECKOE,
KOHe6aTeJ'II>HOFO B JXUIAKOCTAX, SJICKTPOMAIrHMHOC
JIBYDKEHUS B
OJIMMITHAIHBIX Pa36op 3amau Ha KonebaTeILHOE JIBIXKEHUE C
saauax. Y4ETOM 3aKOHOB COXPaHCHHUS

Penrenune oaummuaaubeIx 3a1a4

10 |Pemrenne duznyeckuit KCIIEPUMEHT. Buner

AKCIIEPUMEHTAIBHBIX MOTPELIHOCTEH.

3a/1a4 1o (pu3mKe.

[Toxxonpl k pemieHno 3anayd (GU3UYECKOTO
AKCIIEpUMEHTA.

[TpaBuna oopmIeHUs
HKCIIEPUMEHTA.

pe3yabTaToOB

Pemenne sKcIepUMEHTAIBHBIX 3a1ad  TI0
dbusuke.
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Meronel  pemienus
KOMOMHHMPOBAHHBIX
OJTUMIIHA/IHBIX 33]1a4
1o Gu3HuKe.

[Togxoapl K PEIICHHI0O KOMOWHHPOBAHHBIX
3a/1a4 10 (hU3HUKeE.

Pemenune KOM6I/IHI/IpOBaHHLIX 3aga4
IIOBBIIIICHHOM CJI0KHOCTHU

12

W TOroBbIl KOHTPOJIb

Beimonnenue 3a4e€THOrO 3aJaHusd.




