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IosicHuTe/IbHASA 3allHCKA

HarpasjieHHOCTB IIPOrpaMMbI — U poBast JrabopaTtopus
VpoBeHb MporpaMmbl — 6a30BBIH.

Bospact obyuatonmxcst: ot 13 ner no 14 ner.

Cpok peaju3alyy IporpaMmal: 1roj, 349aca.

PaGouast TporpaMMa 3aHATHI BHEYPOUHOH JNesATeNbHOCTH 10 pusnke «Pu3KKa B 3a/a4aX
SKCTIEPAMEHTAXy TpeHA3HaueHa Ul OPraHM3alliH BHEYPOUHOH NESTENbHOCTH 0Oydarommxcs 7
kiacca MKOVY COIII Ne 13 nirt Jpy XKWHHHO.

Peanuzanus nporpaMmai ofecrmeuuBaeTCd HOPMATHBHBIMH JOKYMEHTAMH:

1. ®exepansHbli 3akoH oT 29.12.2012 Ne273-D3(pen.or31.07.2020) «O6 obpasoBanuu B
Poccniickoit ®eneparmu» (¢ U3M. U goI., Betyin B cuity ¢ 01.09.2020).

2. Tlacmopr maruonamsHOro mpoekra «OGpasoBanue» (YTB. IPE3HIUYMOM Cosera mpu
IIpesuaente PO 1O CTpaTerHvecKOMy pasBUTHIO W HAIMOHAIBHBIM IPOEKTaM, MPOTOKOI OT
24.12.2018 Ne16)

3. TocymapcreHHas mporpamma Poccuiickolt ®@enepanuu «Paspurie obpasoBanus» (YTB.
Tocranosiernem IIpasutensera PO or 26.12.2017 Nel642(pen.0122.02.2021)«06 yTBepKAcHAN
rocyaapcTBeHHOM mporpammbl Poccuiickoi ®enepanun «Passurne obpazoBaHusy.

4. TlpogeccnonanpHbiii cragaapT «Ilexaror (megaroruyeckas ACATENIBHOCT B MOIMIKOILHOM,
HAYaTBHOM OOIIEM, OCHOBHOM 0OIIeM, cpejiHeM o0mieM o6pa3oBaHuH), (BOCIHTATENb, YYUTEND))
(pex. ot 16.06.2019) (TIprkas MuHHCTEpCTBA TPY/ia ¥ CONMANBHOI 3aUTEI PP 0T 18 okTsa6pa2013
r. Ne 544H, ¢ W3MEHEHWsSMH, BHECEHHBIMH IIpHKa3oM MuHHCTEpCTBa TpyJda M COI3AUIATHI
P®0125.12.2014 Nel1151 u ot 5.08.2016 r.Ned22n).

5. MerojuuecKkiHe  pPEKOMEHJAIMM 10  CO3MaHHI0 M (QYHKUHOHHPOBAHWIO B
06111e06pa30BATETBHBIX OPraHM3aAHsIX, PACTIONOKEHHBIX B CETBCKON MECTHOCTH W MAJBIX FOpOJaXx,
LeHTPOB 0OPa3OBaHMSI €CTECTBEHHO-HAYUHOH ¥ TEXHOJNOTHYECKOH HAIPaBIeHHOCTEH («Touka
pocray) (YTBepKIeHB! pacopsukeHneM MUHUCTEPCTBA MTPOCBEICHUS Poccuiickoit @enepanuu OT
12smBapst 2021 r. NeP-6)

6. Meronudeckie pPEKOMEHJALME 1O CO3JaHHI0 M (QYHKUHOHHPOBAHHIO JETCKHX
texHomapko «KsanTopuym» Ha 6ase o6meo6pa3oBaTebHBIX OpraHu3aIHii (yTB. PacnopspkeHneM
MunncreperBa npocserenns Poceniickoit @enepanuu ot 12.01.2021 NeP-4).

BHeypouHas IesTeNBHOCTh SIBISIETCS COCTaBHON HacThIo 00pa3oBATENBHOTO Mpolecca H
ojHolt 13 hopM OpraHM3aNKK CBOOOLHOrO BpeMeHH 00ydJaromuxcs. B pamkax peamusainnn ®10C
OOO BHeypodHas JEATENBHOCTH —3TO 0oOpasoBaTelbHAs JEATENBbHOCTD, OCYIIECTBIsEMas B
gopMax, OTIMYHBIX OT YPOYHOH CHCTEMBI oOyueHus, W HalpaBleHHas Ha JIOCTHKCHHE
IIAHAPYEMBIX ~DE3yJTbTATOB OCBOGHHS OOPA30BATENBHBIX INPOrPaMM  OCHOBHOTO  06miero
obpasoBanmst. Peammsarus paGoueil POrpaMMb! 3aHATHI BHEYPOUHOH NESTENBHOCTH MO (usuke
«Dusuka B 3a7a4ax ¥ OKCIEPUMEHTax» CrocoOCTBYET 00Ie MHTEIEKTyalIbHOMY HAlpaBjIeHUIO
Pa3sBUTHIO IMYHOCTH 00YJaIOIMMXCsl 7-X KIIACCOB.

dusnyeckoe 06pazoBaHKe B CHCTEME OOIIEro M cpeaHero oOpasoBaHMs 3aHHMACT OJHO U3
BeAyIMX MeCT. SIBIssch (YHZAMEHTOM HAyYHOTO MHpPOMOHWMAHMS, OHO CIOCOOCTBYET
(GopMupoBaHHIO 3HAHHI OO OCHOBHBIX METOJAX HAYYHOrO MO3HAHMS OKPYXKAIOWEro Mupa,
(yH/IAMEHTAIBHEIX HAYYHBIX TEOPHH W 3aKOHOMEPHOCTeH, (OPMHpYET y yHamluXCsi yMCHHS
HCCIIEN0BATh B OOBSICHSITH SBJICHUS TIPUPOJIBI X TEXHUKH.,



Kax mkoneHBIH mpeaMert, ¢usuka o0maaeT OrpOMHBIM I'YMaHUTApHBIM TIOTEHIHATIOM, OHA
aKTHBHO  (OpPMHUpPYET WHTEIUIEKTYalbHBIE W  MHPOBO33PEHYECKHE KadecTBa  JIMYHOCTH.
Juddepennmanus npeamonaraeT TaKy0 OpraHU3aluio npomnecca 00y4eHHs, KOTOpas YUHTHIBAET
WHIUBH(yaJIbHbIe OCOOCHHOCTH YYaIlUXCSs, WX CIOCOOHOCTH M WHTEPECHI, JINYHOCTHBIN OIIBIT.
Huddepennuanus oOydeHHss (U3HKE INO3BONSET, C OJHOW CTOPOHBI, oOecrmeunTs 0a3zoBYIO
TIOATOTOBKY, ¢ APYrod — YyAOBIETBOPHUTH MOTPEOHOCTH KaXKIOTO, KTO TPOSIBISET HHTEPEC H
CTMOCOOHOCTH K IPEIMETY U BBIXOIMT 3a paMKM H3y4eHHS (DU3MKH B IIKOJIBEHOM Kypce.

2. ean kypca

Omnwupasick Ha WHIUBH/TyallbHbIe 00pa3oBaTeIbHBIE 3aIIPOCHl U CITOCOOHOCTH KaXI0ro pebeHKa

[IPH peajn3alii MPOTpaMMbl BHEYPOUHOH JesTelbHOCTH mo (usuke «Dusznuka B 3amadax M
SKCITEPUMEHTAx», MOXKHO IOCTHYh OCHOBHOHM IEMW - Pa3BUTh y OOyYarOIIUXCSl CTPEMJICHHE K
JanpHEHImeMy — CaMOOMPEACTICHHIO,  MHTEJUIEKTYalbHOH,  HAyyHOH W MPaKTHYECKON
CaMOCTOSITEITBHOCTH, TTO3HABATEIBHON aKTHBHOCTH.

Jlanuas nporpaMma MO3BONSET 00y9JarOmUMCs 03HAKOMUTECS ¢ METOIUKON OpraHu3aiuu U
[IPOBEICHUS HKCIIEPHMEHTATBHO-UCCIIEIOBATEIBCKOM JIESITEIIFHOCTH B COBPEMEHHOM yueOHOM
nporecce 1Mo (GHU3MKe, 03HAKOMUTHCS CO MHOTHMH WHTEPECHBIMU BOIlpocaMH (H3MKH Ha JaHHOM
srame OOydYeHHs, BBIXOSINAMH 3a pAMKH INKONBHOM IPOrpaMMBI, pPAacIIMPHTE IIETOCTHOE
mpejacTaBieHHe o mpobiaeMe JaHHOM Haykud. OKCIEPUMEHTAbHAS IEATENBHOCTH Oyaer
c11oco6CTBOBATE PA3BUTHIO MBICITUTEIIBHBIX ONepaliii 1 001eMy HHTEIIEKTy alTbHOMY Pa3BUTHIO.

He MmeHee BaXHBIM (aKTOpOM peajH3allii JaHHOH INpOTpaMMBl SBISETCS CTpPEMIICHHE
PasBHTh Y Y4YallUXCS YMEHHE CaMOCTOSTENbHO paboTark, IyMaTb, OSKCIIEDUMEHTHPOBATH B
YCIOBHSIX IOKOJIbHOHM jabopaTropuy, a TakKe COBEPLICHCTBOBATH HABHIKM apryMEHTalldH
COOCTBEHHOM TIO3UIMH TIO ompenenéHHeM BonpocaM. CozepikaHue NpOrpaMMBl COOTBETCTBYET
MO3HABATEIHLHEIM BO3MOKHOCTSAM IIKOJBHUKOB ¥ MPEIOCTABISIET UM BO3MOXHOCTH paboTarh Ha
ypOBHE IIOBBINIEHHBIX TpeOoBanuii, passuBas yueOHyro MortuBanmio. Cojepxanue 3aHATHH
BHEYPOYHOM JESTENIBHOCTH TIpeicTaBisieT coboil BBeIEHHE B MHD KCIICPHMEHTANBHOH (H3HKH, B
KOTOPOM Y4al@ecs CTaHyT WCCIIENOBATENISIMH M HAaydarcs MO3HABaTh OKPY)KAFOIIMH MX MHp, TO
€CTh OCBOSIT OCHOBHBIE METOJBI HAYYHOIO IO3HaHHs. B ycrmoBusx peanmusanun obpa3oBarellbHOH
MPOrpaMMbl  [IUPOKO HCIIONB3YIOTCS METO[bl y4eOHOro, HCCIEN0BaTENbCKOTO, TPOOIEMHOrO
sKcnepuMenTa. PeOEHOK B Ipoliecce Mo3HaHus, puodperast 9yBCTBEHHBIH ((HEHOMEHOIOIHYECKHIT)
OIIBIT, TIEPEKMBACT TOJIyYCHHBIE OLIYIIEHHS W BIEHATICHUs. DTH MepekHBaHHs NMPoOyK IaloT U
noOysxnaroT mponecc MmbiuieHus. Crenuduueckas Gopma opraHu3alyi MO3BOJSIET yHalTUMCH
O3HAKOMHTECS CO MHOIMMH HMHTEPECHBIMH BOmpocamMu (H3MKM Ha JaHHOM Jrarne oOyueHwus,
BBIXOJIIIAMMA 324 PaMKH [IKOJBHOW MPOTpaMMbl, PACHIMPUTH IENOCTHOE TIPEJCTABIECHHE O
npobiieMe MaHHON Hayku. J[eTH MONyYaroT MpodecCHOHAIbHbIE HAaBBIKH, KOTOPBIE CIIOCOOCTBYIOT
JaTpHEHIIeH COHaTbHOM aganTaiy B OOIIecTBe.

Ienvio niporpaMMbl 3aHSTHI BHEYPOUHOI JEATENBHOCTH 10 (u3nuke «Pu3KKa B 3a1a4ax u
SKCTIEPUMEHTAXY, JUIsl YHALIUXCS 7-X KITaCCOB ABJISIOTCS:

. Pa3BuTHEe Yy Y4YalIUXCSl IIO3HABATENIBHBIX WHTEPECOB, HHTEIUIEKTYAJIBHBIX |
TBOPYECKHX CITOCOOHOCTEH B MPOIECCE PpEUICHHs! MPAaKTHYECKHX 3ajad H CaMOCTOSTENBHOTO
TIPUOGPEeTEHNs HOBBIX 3HAHUIA;

. @opMHUpPOBAHHE W pasBUTHE Yy YyUaIIUXCS KITIOYEBBIX KOMIIETEHLMi—y4eOHO-
TI03HABATENIBHBIX, WH()OPMAMOHHO-KOMMYHHKATHBHBIX, COIMANbHBIX, WM Kak CICJICTBHE -
KOMIIETEHIUH TMYHOCTHOTO CAMOCOBEPIIEHCTBOBAHUS;

. (hopMHUpOBaHUE TPEIAMETHBIX M METANpPEIMETHBIX pPE3yJIbTaToB 0O0yueHMs,
YHHUBEpCAIbHBIX YUeOHBIX NeHCTBHH.
. BOCITUTAHME TBOPYECKOM IJIMYHOCTH, CHOCOOHOH K OCBOGHHIO TEpPEeIOBBIX

TEXHOJOTHH W CO3MaHUIO CBOMX COOCTBEHHBIX pa3paboTOK, K BBIIBMIKEHHIO HOBBIX HIEH WU
IIPOEKTOB;
o peanu3anus eI TeIbHOCTHOTOIIOAX0AaKITPEIMETHOMY 00y YeHHIOHA3aHA THSIXBHEY D



OYHOMIEATEIBHOCTHIIO (PU3HKE.

OcOBEHHOCTBIO BHEYPOUHOH JeSTENBHOCTH MO (H3MKE B paMKaX KPY)XKKOBOH pabOTEI
SBISETCS TO, YTO OHA HANpaBieHa HA JOCTIKCHHE OfydalommMucs B OONbLICH CTENECHHM
JIMYHOCTHBIX ¥ METAIPEIMETHBIX PE3YIIbTATOB.

3. 3anauu Kypca

Jlnst peanmsanuu menei Kypea TpebyeTcs pereHne KORKPETHBIX PAKTHIECKUX 3a/1at.
OCHOBHEIE 3a[a9i BHEYPOYHOM JEATEIEHOCTH 110 QU3HKH:

«  BoisiBlIeHHE HHTEPECOB, CKIIOHHOCTEH, cIIocoOHOCTEH, BOSMOXKHOCTEH yHaIHXCs K
pa3IMYHBIM BHJIaM JEATENbHOCTH,

«  DopMHpOBAHHUE MPEICTABICHHS O ABJICHHMSX U 3aKOHAX OKPYIKAIOMIETO MUPA, C
KOTOPBIMH HIKOJIBHAKH CTAJTKHBAIOTCS B [IOBCCHEBHOH JKH3HH,

«  (QopMHpOBaHHUE NPEICTABICHUS 0 HAYTHOM METO/IE MO3HAHMU,

+  PasBuTHe wHTEpeca K HCCIEIOBATE/ILCKON HESTEIBHOCTH;

«  Pa3sBuTHE OITBITA TBOPUYECKON AESTETBHOCTH, TBOPYECKHX CIIOCOOHOCTEH;

. Pa3BuTHe HABBIKOB OPTaHM3ALMK HAYYHOTO TPyHa, paboThI CO CIIOBAPSMH H
SHIMKIIOTIETASIMH

«  Cosmanue YCIOBH IS peaiu3aliii BO BHEYPOYHOE BPeMsi IPUOOPETEHHBIX
VHUBEPCAIBHBIX YIeOHBIX IEHCTBHUI B yPOUHOE BpEMS;

«  PazBurHe onbiTa He()OPMATBHOTO OOIIEHHUS, B3AUMOICHCTBHS, COTPYIHUIECTBA,
paciMpeHne paMoK OOIIEHHSI C COLIEYMOM.

«  DOpMHPOBaHHE HABBIKOB MOCTPOCHHS (PU3MUECKUX MOZIEIICH M ONpPE/CIEHNS IPAHHL HX
PUMEHHMOCTH.

+  CoBEpUICHCTBOBAHME YMEHHH NPHMEHATh 3HAHAS 10 QU3NKE IS OOBSICHEHHUS! SIBIICHUH
TIPUpPO/IE], CBOMCTB BEINECTBA, PEUICHHs (PU3MUSCKHX 3ajad, CaMOCTOATENBHOIO npuobpeTeHus u
OllCHKH HOBOH wH(popMarmuu (HU3HIECKOr0 COIEPXKAHMS, HCIONB30BAHUsS COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

+  Mcrone30BaHWH NPHOOPETEHHBIX 3HAHUM ¥ YMEHHH 1JIs PCIICHH A IPAKTUICCKHUX,
YKU3HEHHBIX 3a/1a4,

«  BximoueHHE y4aumxcs B Pa3HO00Pa3HYIO NesSTeIbHOCTh: TEOPETHIECKY O,
IPAKTUYECKY10, AHAIMTHYECKYTO, TOUCKOBYIO;

«  BripaboTka rHOKHX YMEHW# IIEPEHOCUTH 3HAHUS W HABBIKK Ha HOBBIC (hopMb! yueOHOMH
paboTsr;

. pasBuTHE COOOPA3HTEIBLHOCTH U GBICTPOTEI PEAKIUH ITPH PEIICHAN 1 HOBBIX
Pa3IHUHBIX (U3MUECKUX 3aa4, CBA3AHHBIX C IPAKTHICCKOH ICATCIEHOCTBIO.

4. MeTtoan! 06y4denns: 1 GOPMbI OPraHH3AMAH JeATEILHOCTH 00y aI0IHXCS

Peanu3anus porpaMMbl BHEYPOUHOH JiesTelbHOCTH «DU3HKa B 3a/1a9ax U SKCIEPHMEHTAX)
npejroNaraeT HMHIMBHAYalnbHYI0 M TpPYNIOBYIO paboTy 0Oydarommxcs, IUIAHHPOBAHHE |
IIPOBE/ICHHH € HCCIIEI0BATENECKOTO IKCIIEPUMEHTA, CAMOCTOS TE/IbHBIH cOop JaHHBIX JUIs PEHICHUS
MPaKTHYECKUX 3ajad, aHaIU3 M OIEHKY IIONYYCHHBIX PE3yJIBTATOB, W3TOTOBICHHE nocobuit u
Mozeneil. IIporpaMma TIpefycMaTpuBaeT HE TONBKO ofydHaiomme ¥ pasBHBAIONIME MeTH, €&
peanu3anus cnoco6CTBYET BOCIUTAHMIO TBOPYECKOH JTMYHOCTH C aKTHBHOM JKM3HEHHOMU MO3HIIHEH.
BBICOKHX Pe3yIbTaTOB MOTYT AOCTHYb B JAHHOM CITyHdae HE TOJBKO YUEHHKHA ¢ XOPOIIeH [IKOJIBHOM
YCIIEBAEMOCTHIO, HO M BCE IENeyCTPeMIEHHBIE AKTUBHBIE peOsTa, YKE ClEaBIIAE CBOH
poeCcCHOHAIBHBIA BBIOOD.



5. ILnanupyemble pe3yabTaThl

Pearmm3ariyst IporpamMMBl CIOCOGCTBYET MOCTIIKEHHIO CIICAYIOMIMX Pe3yIbTaToB:

JIngaHoCTHBIE:

B cdhepe mMAIHOCTHBIX YHUBEPCATBEHBIX yueOHBIX JIeHCTBUN yUaIIuXCs:

* yu4eGHO-TI03HABATEIBHBIN WHTEPEC K HOBOMY y4eOHOMY Marephaiy u criocobaM pelIeHHs
HOBOH 3a/1a4H,

* OpHeHTallds Ha MOHMMaHHEe TIPUYHMH ycCIieXa BO BHEeyueOHOM JeATebHOCTH, B TOM YHCIIE Ha
caMoaHa M3 W CAMOKOHTPOJIb pe3yibTard, Ha aHaIW3 COOTBETCTBHS pE3YyJIBTATOB TpeboBaHUAM
KOHKPETHOU 3a1a4H;

. CIIOCOBHOCTD K CAMOOIEHKE Ha OCHOBE KPUTEPHEB YCIIENIHOCTH BHEY4EOHON HesTeIBHOCTH;

O6yuaiowuiics NOY4UmM 603MOACHOCHIbL ONA hopmuposanus:

¢ BHYTpEHHEH TMO3WIMHK INKONGHMKA HA YPOBHE INOJIOXKHTEIBHOTO OTHOMICHHA K IIKOJIC,
[IOHUMAHHS HEOOXOJUMOCTH YVUEHHS, BBIPAXKEHHOTO B mNpeobnalaHny y9IeOHO-TIO3HABATENBHBIX
MOTHBOB;

* BLIPAXKEHHOH yCTOHUMBON y4eGHO-TT03HABATEIbHON MOTHBALMK YUCHHUS;

* yCTOMYMBOTO YUEOHO-TI03HABATEIBHOIO HHTEPECA K HOBBIM obmmmM criocobam pereHus 3a1adq.

MeranpeaMeTHbIE:

B cdepe pery/isiTHBHBIX YHHBEPCATBHBIX YICOHBIX JEHCTBUN ydaluxcs:

* IIAHMPOBATH CBOHM JEHCTBHS B COOTBETCTBHH C MOCTABICHHOH 3ajayedl W YCJIOBHAMHU €€
peali3aliii, B TOM YKCIIe BO BHYTPCHHEM ILIAHE;

* YYUTBIBATH YCTAHOBJICHHBIE IPABHJIA B TIAHHPOBAHUM H KOHTPOJIC criocoba pereHus;

¢ OCYIIECTB/ISATH HTOTOBBIH ¥ IOIIArOBBIH KOHTPOJIB MO PE3YJIBTATY;

* OICHMBAThH TIPABUIIBHOCTH BBIIOJHEHHS JIEHCTBHSA HA YPOBHE aJIeKBaTHON PeTpOCIEKTHBHOM
OTICHKH COOTBETCTBHSI Pe3y/IbTAaTOB TPeGOBAHMSIM JTaHHOM 3a71a9K 1 3aJ1a9HOM obnacTu;

e aUeKBATHO BOCIPHHAMATH MPEIOKEHHS M ONEHKY YYHTENeH, TOBapHIICH, poauTeNe u
JpYTHX JIFOJIEH;

* pa3nuYaTh Cioco0 M pesysbTar JeHCTBHS.

Obyuarowuiics NOLYHUM 603MOICHOCING HAYHUMCA!

* B COTPYHHYECTBE C YUUTEIIEM CTaBUTh HOBBIC yueOHBIE 3a1a4H;

* [IPOSIBIISITH TTO3HABATEIBHYIO HHHIIMATHBY B YH€OHOM COTPY THHYECTBE;

« CAMOCTOSITENBHO ANEKBATHO OLEHHWBATH MPABUILHOCTH BBHITOJHEHHS ICHCTBHS W BHOCHTDH
HeoOXOIMMEIE KOPPEKTHBbI B HCIIOJTHEHHE KaK 110 X0y €ro pealn3alii, TaKk U B KOHIIC NeHCTBHSL.

B chepe mozHaBATEIbHBIX YHHBEPCATBHBIX y4eOHBIX JIEHCTBUH yYaIIHXCH!

¢ OCYINECTBIIATH MOUCK HEOOXOMMMOH MHPOPMAIHK JUTA BEITIOJHEHNS B HeyueOHBIX 3aJaHuii ¢
FICITONB30BaHMeM yueOHOl JuTeparypbl W B OTKPBITOM WH(OPMAIHOHHOM IPOCTPAHCTBE,
SHITEKIIOTIE i, CIPABOYHMKOB (BKIIKOYast 3]IEKTPOHHBIE, LU(PPOBEIC), KOHTPOIMPYEMOM IPOCTPAHCTBE

WuTepHera;

* OCYIIECTBIIATH 3amich ((rkcaruio) BoIOOPOTHOH uHGopMauuu 00 OKpyKalolmeM MHPE H O
cebe caMmoM, B TOM YHUCJIE ¢ TOMOIIBIO HHCTPYMEHTOB UKT;

* CTPOUTH COOOIICHMSI, IIPOEKTHI B YCTHOH H MMCEMEHHOR (opme;

* IPOBONTH CPABHEHME U KIACCH(HKAIIMIO TI0 3a/JaHHBIM KPATCPHSIM;

* yCTaHABJIMBATH IPHIHHHO-CIIEJCTBEHHBIC CBA3H B H3Y4acMOM KpyTe SIBIICHUH;

* CTpOMTH paccyxkjeHusi B (opMe CBI3H MPOCTBIX CYXICHUHU 06 00BeKTE, €ro CTPOCHHH,
CBOMCTBAX M CBS3SX;

Obyuarouuiics. NOIY4UmM 603MOIICHOCTb HAYYUMBCAL!

* OCYIIECTBJISTH PACUIXPEHHBIH TOMCK HH(OPMALHH C HCIIOIB30BAHUEM PECYpPCOB OubmoTex u
cetu VHTEpHET;

s+ 3anuchBaTh, (QUKCHPOBaTh HWHpOpMANMIO 00 OKPYXAIOUMX SABICHUAX C [OMOMIBIO
unctpymenToB UKT;,

* 0CO3HAHHO M TIPOM3BOJIBHO CTPOMTH COOOIIEHHS B yCTHOH M MHCBMEHHOH bopme;



* OCyLIeCTBIISITH BBIOOp Hauboisiee 3 PeKTUBHBIX COCODOB pemeHHs 3aJad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHI;

* CTPOMTH JIOTHYECKOE PACCYXIECHWE, BKIIIOYAIOIEE YCTAHOBICHHE IPUYMHHO-CIIECACTBEHHBIX
CBAI3EH;

* MOTYT BBIHTH Ha TEOPETHUECKHI YPOBEHb PEIICHMS 3aJad: PELICeHHE IO OTpPEICICHHOMY
TUIaHY, BJIaJICHHE OCHOBHBIMH MTPUEMaMU PEIIEHNUS, OCO3HAHMUS AEATEIBHOCTH 110 PEIICHHIO 3a1aqH.

B cdepe KOMMYHHKATHBHBIX YHHBEPCAIBHBIX YUeOHBIX JICHCTBHH yuaruxcs:

* QJEKBATHO MCIOJB30BaTh KOMMYHHMKATHBHBIE, IIPEXIE BCEr0 - pPEYEBBIE, CPEICTBA IS
peIIeHHs Pa3IMYHBIX KOMMYHMKATHBHBIX 3a/1a4, CTPOUTH MOHOJIOTHUYECKOE COOOINEHHE, BIaJeTh
aranoruueckoif GopmMoii KOMMYHHKAIIWH, HCITOJB3Ysl, B TOM Yuciie cpeactsa U uHCTpyMeHTel UKT n
ITMCTAHIIHOHHOTO OOIICHNMS;

* JIOMYyCKaTh BO3MOXKHOCTB CYIIECTBOBAHMSA y JIOJICH Pa3IW4YHBIX TOUYEK 3PEHHMS, B TOM UHCIIE
HECOBIAMAIOMIUX C €ro COOCTBEHHOW, M OPUEHTHPOBATHCS Ha MO3HMIMIO NapTHepa B OOIIECHWH W
B3aUMOJECHCTBHU,

* VUMTHIBATH pa3HBIE MHEHHS M CTPEMHUTBCS K KOODJMHAIMM DPa3IMYHBIX TO3WIMH B
COTpPY/IHHYECTBE;

* (hopMyTHpPOBATHE COOCTBEHHOE MHEHHE U TO3UIHIO;

* IOTOBapPHUBATECS U TPUXOIUTH K 00IIEMY PEIeHHIO B COBMECTHOH €S TEIIEHOCTH, B TOM YHCIIE
B CHTYallHH CTOJIKHOBEHHS HHTEPECOB;

Obyuarowyuticsi NOAY4UM 603MOICHOCb HAYYUMBCA!

* YYUTHIBATH U KOOPAUHHUPOBATH B COTPYHAYECTBE OTIHYHBIC OT COOCTBEHHOH MO3ULIUH APYTUX
JIHOJIeH;

* VYUTBIBATH PA3HBIC MHEHHS U HHTEPECH 1 000CHOBBIBATH COOCTBEHHYIO MO3UIHIO;

* IOHMMaTh OTHOCHTEIHHOCTE MHEHHH H 1TOJIX0JI0B K PEIICHUIO IIPOOIEMBI;

e apryMEHTHpPOBATh CBOKO TIO3WIMIO M KOOPAMHUPOBATH €€ C TMO3WIMSIMH ITapTHEPOB B
COTPYAHUYECTBE TPH BIPAOOTKE OOIIEro penieHusi B COBMECTHOM JIESTEIBHOCTH;

* 3a3JaBaTh BONPOCEl, HEOOXOIMMEIC JUISi OpPraHHU3alUM COOCTBEHHOH MIEATEJNBHOCTH W
COTpY/IHHYECTBA C IIAPTHEPOM;

* OCYWIECTBJIATH B3aWMHBIM KOHTPOJIb W OKa3blBaTh B COTPYJHUYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIb.

IIpeameTHbIE:

- OpUEHTHPOBATHCS B SIBICHUAX W 00BEKTAX OKpPYNKAIOIIEr0 MHpa, 3HATh TPAHHMIBI HX
[IPUMEHUMOCTH;

- IOHAMATh OTIpe/ie/ieHus (PU3UUECKUX BETUIMH ¥ IOMHUTE ONPEIESIONHEe (OpMyIIBI;

- IOHAMATH KaKUM (PU3WYIECKUM IPUHIMIIAM U 3aKOHAM IOJUUHSIOTCS T€ HIIM UHbIE OOBEKTHI H
SIBJICHHS TIPHPOJIBI;

- 3HAHUE MOJIEITH TTOMCKA PEIIeHHUIl [uIst 3a1a4 1o (PU3uKe;

- 3HATh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- IPUMEYATh MOJICIH SBJIICHHH ¥ 00BEKTOB OKPYIKatOIIEro MAPA;

- QHATM3UPOBAThH YCIIOBUE 3aa4H;

- iepe)OpMyJTMPOBATh M MOAETHPOBATE, 3aMEHSITH HCXONHYIO 3a/ady ApyToii;

- COCTABJIISITH IIJIAH PELICHUS;

- BBIZIBUTATE U IIPOBEPSATH IPEIaraeMble JUIsl PEIICHUS THIIOTESBI;

- BIaZIeTh OCHOBHBIMH YMCTBEHHBIMH OIEPAIASIMUA, COCTABIISIOIINMHE MTOUCK PEIIEHUS 3a1a4H.

Conepskanue NporpaMmMbl BHEYPOUHOIH JeATeTbHOCTH

7 kaace

Beenenne. Beoauoe 3ausrtue. [lenn u 3agaun kypea. TexHuka 0€301macHOCTH.



Posb 3KcnIepHMEHTA B )KU3HH Ye/I0BEKA.

Teopusn: VI3y4uTh OCHOBBI TEOPHH MOrPEMHOCTEH. [IOrpenrHOCTH TPSMBIX M KOCBEHHBIX
u3MepeHHil, MaKCHMaJIbHas TIOTPEIIHOCTh KOCBEHHBIX M3MEPEHHH, yHYeT TOTPeIHOCTeH H3MEpeHHH
npu noctpoenuu rpadukos. [IpecTaBieHne pesyIbTaToB H3MepeHni B opme TabiH 1 rpaduKoB.

IIpaxmuxa: OCHOBBI TEOPHH TOTPELIHOCTEN TPUMEHSTH IIPH BBITOJHCHHH 3KCTICPHMEHTATBHBIX
3a1a4, MPAKTHYECKUX padoT.

Xapaxmepucmura 0CHOGHbIX 6U006 OesMENbHOCMU.!

[IpHBOTATE TIpEMEPbI 00BEKTOB M3yueHns (Gu3nku (pusnueckue sBICHUS, QUAICCKOE TEIO,
BemecTBo, (u3mueckoe mone). Habmonmate n ananmusupoBath (usndeckue sBueHust (QHKCHPOBATH
HW3MEHEHHsI CBOWCTB 00BEKTOB, CpaBHUBATE WX M 00001aTh). [T03HAKOMUTECS ¢ SKCTIEPHMEHTATbHBIM
MeTomoM HWccieqoBaHus npupomsl. C6opka mpubopoB M KOHCTpyKiwmH. Mcrnomb3oBaxue
H3MEPHUTEBHEIX PUOOPOB. BimomHeHHe 1ab0paTOPHBIX M MPAKTHYECKHX padoT. [MarHocTHKa M
yCTpaHeHHe HeUCIIPaBHOCTEN

npubopos. BeicTpanBaHue THITOTE3 HA OCHOBAHUH MMEIOIINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMEpPHOE ¥ HepaBHOMEPHOE JBHxkEHHE. ['pauyeckoe mpeacTaBIeHNe IBHIKCHHS.
Pemenne rpaduyecknx 3aqad, pacdeT IyTH M CpeJHEH CKOPOCTH HEPABHOMEPHOIO JBMIKCHHS.
[lonsitie uHepuwH u HHepTHOCTH. LlenTpobexnas cuna. IIpuvenenne JaHHBIX PHIHUCCKHX TIOHITHH
B JKM3HEJIEATENBHOCTH venoBeka. Cuia yrnpyrocTs, CHila TPEeHHUSL.

Ipaxmuxa: VicciegoBaHne 3aBHCHMOCTH CHJIBI YIPYTOCTH, BO3HHKAIOMEH B IPYXHHE, OT
crenenn aedopmanuu npyxuHsl. Onpezenerne koo puimenta TpeHus Ha TpuOOMETpe.

Hccre1oBaHNE 3aBHCHMOCTH CHJITBI TPEHHS OT CHITBI HOPMAaIbHOT'O JIaBJICHHUS.

Xapaxmepucmuka 0CHOBHBIX U006 OesMEeNbHOCIU!

Ananu3 Tabmu, rpadukos, cxem. [louck oObscHeHns HabmoxaeMbiM coObTHsM. OnpeeneHue
CBOMCTB NPHOOPOB IO YepTeKaM M MOJEISIM. AHATM3 BO3HUKAIOUMX MPOOJIEMHBIX CHTYalHH.
M306paxaTh CUCTEMY KOODJMHAT, BHIOMPATh TEJIO OTCYETA M CBA3BIBATH €rO C CHCTEMOH KOODIHMHAT.
Mcronb30BaTh CHCTEMY KOODAMHAT Ul M3ydeHHs! HpsMojuHelfHoro masukenus tena. Coopka
pu6OpPOB M KOHCTPYKIKii, VCIoNp30BaHIE H3MEPHUTELHBIX TPUOOPOB. BeimomHeHwe 1ab0paToOpHBIX
W mpaktHueckux paGor(c memois3osanmem obopynosanusi «Touxa pocTay). JIMarHOCTHKA H
yCTpaHeHHe HEHCIIPaBHOCTE! PUOOpOB. BrICTpanBanue ruoTe3 Ha OCHOBAHHA MMEIOIIMXCA NaHHbIX.
KOHCTpYHpOBAHHE U MOJETMPOBAHNUE. BBINONHEHNE 3aaHuil 110 YCOBEPUICHCTBOBAHMIO MPHOOPOB.
PaspaboTKa HOBBIX BAPHAHTOB OINBITOB. PaspaboTka W TIPOBEPKA METOAMKH IKCIEPUMEHTATLHOH
pa6oTsr. PaGota B MaibIX Tpynmax. AHAIM3UPYIOT, BHIOMpAIOT X ODOCHOBBIBAIOT CBOE DELICHUE,
neitctBus. IIpejcTaBieHne pes3ysbTaToB HMApHOM, IPYNIIOBOH NESTEIPHOCTH. YHacTHE B AMAIOTE B
COOTBETCTBUH C IPABHJIAMH PEUEBOTO MTOBEICHUSL.

I'mapocraTuka.

Teopus: 3axkoH Apxumena, 3akoH [lackaisi, THIPOCTATHIECKOE IABIIEHHUE, coobrmatomuecs
COCY/TBI, THIPABIMYECKHE MAIUHBI.

Ipakmuka: 3a0auu. BHITAIKHBAIOIAS CHIA B DPa3MYHBIX CHCTEMax; MpHOOpEl B
3a1a4ax(COOBIIAIONIAECs] COCYIbl, THAPABIMYECKHE MAIIMHbI, PBIYary, OJI0Kn). DKCIEPHMEHTABHEIE
3a/IaHHUs:

Dusmepenne cuibl Apxumena, 2)A3MEpEHHE MOMEHTa CHIIBI, JEHCTBYIONIEr0 Ha pbIYdr,
3)u3MepeHue

paGoTHI CHIIBI YIPYTOCTH HPH MOABEME I'Py3a C MOMOIIBIO MOABHXHOTO I HETOIBHKHOTO
6r10ka.(c ucnonb3oBanueM obopynoBanus « Todka poctay)

Xapaxmepucmuxa 0CHOBHEIX 6UO0E OEAMENLHOCTNU.

Ananus Tabmun, rpadukos, cxem. Ilomck oObscHeHuss HabmomaembiM coObrtusm. CGopka
pHGOPOB M KOHCTPYKIMiA, MCIionb30BaHie H3MEPUTEBHBIX TPHOOPOB. BemonHenne nabopaTopHbIX
W TpakTHUecKmX pabor. J[MarHoCTHKAa W yCTpaHEHHWE HEHMCIpaBHOCTEH NpuOopoB. BricTpamBanue
THITOTE3 HA OCHOBAHWH MMEIOIMXCS JaHHBIX. KoHCTpyHpoBanue n MojenupoBanue. Pabora B Masbix
rpynnax. AHaTM3UpPYIOT, BBIOMpAlOT W OOOCHOBBIBAIOT CBOE pelneHue, nercrsus. [Iperncrasienue

7



pe3yJbTaToOB MapHOMH, rpynmnosoi jesrensHocTH. [loaroToBka coobiieHnit u H0KIanoB, YdacTue B
ITMAjore B COOTBETCTBUH C TIPABHJIAMH PEUEBOTO ITOBEICHHUS.

Crarunka.

Teopusa: brnok. Peraar. PaBHOBecHe TBepIbIX Tell. YCIOBHS paBHOBECHS. MOMEHT CHIIBL
[IpaBuno wmomentoB. LlenTp TsKecTH. MccnenoBaHue pasiUYHBIX MEXaHHYECKHX CHCTEM.
KomOuHupOBaHHEIE 3a/1a41, HCIOJIB3YS YCIOBHS PABHOBECHSI.

IIpakmuxa: V3rotoienne paboTaromei cHCTeMbl OJIOKOB.

Xapaxmepucmuxa 0CHOBHbIX 8UO08 OeAMEeNbHOCNU.

Ananmu3 tabmun, rpagukos, cxem. [Touck oOwsicHenus HabmonaeMbM cobsrTusiM. OnpeesnieHne
CBOMCTB TPHOOPOB 10 dYepTe)kaM M MOJeNsiM. AHalW3 BO3HUKAIOUIMX MPOOJIIEMHBIX CHTYallWii.
Habmonate ageiicTBHe MPOCTHIX MeXaHW3MOB. [lozHakoMuTBECS ¢ DU3HUECKOH MOJENBI0 «abCOMIOTHO
TBEPHOE Tenoy. Permarek 3a1aun Ha MPUMEHEHHE YCIOBHs(TIPaBHIIa) paBHOBECHS peiyara. IIpumMeHsTs
ycinoBue (TIpaBMilO0) paBHOBECHs phryara JuUisi OOBSCHEHWS IEUCTBHS Pa3fIMuHBIX HHCTPYMEHTOB,
UCIIONb3YeMBIX B TeXHHKe H B ObiTy. COopka mnpubopoB u KOHCTpyKiwmit. Hcnons3oBanne
HU3MEPHUTEBHBIX TPHOOPOB. Beimonuenne nabopaTropHBIX U MPaKTHYECKHX padboT. JlHarnocTuka u

yCTpaHeHHWe HeucrpaBHOcTel npubopoB. BreicTpauBaHMe rumore3 Ha OCHOBAHHH HMEIOUIMXCS
naHHBIX.KOHCTpyHpOBaHHE W MOJETHpPOBaHWE. BEIMOMHEHHWE 3ajaHMii 10 YCOBEPHIEHCTBOBAHUIO
npubopoB. PaszpabGoTka HOBBIX BapMaHTOB OMBITOB. Pa3paboTka © TpoOBEpKA METOMUKH
AKCIIEPUMEHTAIIBHON paboTHIL.

PaGora B MambIx rpynmax. AHAJIU3UPYIOT, BRIOMPAalOT W OOOCHOBBIBAIOT CBOE pEIICHHE,
neiicteus. [lpencraBienne pe3yIbTaToB MapHOH, rpynmnoBoi nesrenbHOCTH. [loAroToBKa coobmennit
U J10knaoB. OCyINECTBISIOT CAMOOICHKY, B3aHMMOOIEHKY [ACSTEIBHOCTH. YUacTHe B JUAlioTe B
COOTBETCTBHH C HpaBHHaMH pe'-IEBOT'O IIOBEIECHMS.

Kaﬂeﬂuapﬂo-TemaTﬂqecmoe IVIAHHPOBAHHE 7 kaace

Ne Jara Tema ypoka Hcnoas3oBanue [Tpumeuanue
/1 POBEICHUS 00opy/1oBaHHUSI IIEHTPA
IIna | ®Paxr €CTeCTBEHHOHAYYHOM H
H TEXHOJIOTHYECKOH
HAINpaBJIeHHOCTEH
«Touka pocra»
1. Beenenne (19)
BBomuoe 3ansTue. Llemm u Komnsroreproe
3axaqgn Kypca. Texnuka obopynoBanue
1 Ge301acHOCTH.

2. Posib 5KCIIEpHMEHTA B JKH3HH YesioBeka (34)
Cucrema exunutl, nousitue o | Kommeroreproe

TIPSIMBIX B KOCBEHHBIX obopynoBanue

2 U3MEPEHHSIX
Ouznueckuil skcriepuMent. | O6opyioBanue as
Bunsr gpusngeckoro JIeMOHCTpalui
3KCIIEpUMEHTA.

[TorpemBoCcTh H3MEPEHHSL.
Bue! norpemnocTei
u3MepeHus. Pacuér

3 TTOTPEITHOCTH H3MEpPEHHMSI.
JlaGopartopnas pabora Ob6opynoBanue mis
«H3mepenne obbema nmabopaTOpHEIX paboT u
TBEpJOro Tenay. [IpaBuna YUCHHYECKHX OIBITOB
o(opmIieHus 1abopaTopHOi

4 paboThI.




3. Mexanuka (84)

PaBHOMEpHOE U
HEPaBHOMEPHOE JIBUKEHHUSL.

['paduueckoe
TIPEICTABICHUE JABMKCHHS,

Pemenue rpapuyeckux
3a/1a4, pacyeT My TH 1
CpeIHeH CKOPOCTH
HEPaBHOMEPHOTO JIBH)KCHHUSI.

[TousiTHe UHEPIMH K
WHEPTHOCTH.
[{enTpoOexHas cuia..

OGopynoBanue s
nabopaTopHBIX paboT u
YYEHUYECKHX OIBITOB

Cuna ynpyrocTy, cuia
TpeHHs

10

Jlaboparopras pabora
«HWccnenosanue
3aBHCHMOCTH CHITBI
YIIPYTOCTH, BOHUKAIOIIEH B
NIPY’KHUHE, OT CTENIEHN
nedopMalMy IpyKAHED).

11

JlaGopatopHast paboTa
«Onpenenenue
koapdunmenTta

TpeHusl Ha TpubomMeTpey.

OGopynoBanue st
nabopaTopHBIX paboT u
YYEHUYECKHX OIBITOB

12

Jlabopatopras pabora
«HccnenoBanue
3aBUCHMOCTH CHITBI TPEHHS
OT CHJIBI HOPMAJIbHOT'O
JaBIICHUS.

O6opynoBanue mis
nabopaTopHBIX paboT U
YUEHUYECKUX OIBITOB

4. 'mapocraTaka (124)

13

[TnoTHOCTE. 3a1a4a naps
['epona

14

Pemenwne 3amau
TOBBIIIEHHOH CIIOMHOCTH HA

pacyeT IJIOTHOCTH BELIECTBA.

ObopynoBanue 11
JIEeMOHCTpAIHi

15

Permmenne 3amau
MIOBBILIEHHON CIIOKHOCTH

16

JlaBJieHHE KUIAKOCTH U rasa.
3akon [Tackans

17

Coo0muraromnmecst CocyIpl.

ObopynoBanue s
JIEMOHCTpaIHi

18

Jlaboparopuas pabora
«M3sroroBnenue MOIEITH
(hoHTaHAY

19

Jlaboparopras pabora
«M3roroBiienre MOIEITH
(hoHTaHAY

20

3axkon Ilackains. /laBieHue B
KHUIKOCTSX U razax.
I'uapaBnuyUecKue MalnHBbL,
Cooburarommecst CoCy Ibl.

OGopynoBaHue JUIs
nabopaTopHBIX paboT
YUYCHHYECKUX OITBITOB

21

BrrrankuBalomas cuia,

O6opynoBanue s




3akoH Apxumesa.

JIEMOHCTPAITHH

22

Jlaboparopuast pabora
«BBISICHEHUE YCIIOBUS
TTaBaHUS TEIY.

O6opynoBanue st
nmabopaTopHBIX paboT U
YHUCHHHYCCKHX QIIBITOB

23

Biiok 3ajag Ha 3aK0oH
[Tackaiist, 3aKk0H ApXuMeza.

24

biok 3amau Ha 3aK0H
Ilackans, 3aKoH ApxuMea.

O6opynoBanue st
JEMOHCTpaui

5. Cratuka (104)

25

Bnok. Peruar.

26

PaBHOBecHe TBEpPIBIX TEIT.
Mowment cuibl. [Ipasuno
MOMEHTOB.

ObopynoBanue s
JIEMOHCTpALIMH

27

IlenTp TsKECTH.
HccnenoBanue pasiiiHbIX
MEXaHUYECKUX CHCTEM

28

KombunrupoBaHHBIE 3a0a9H,
HCITOJIB3YSI YCIOBHS
PaBHOBECHSL.

29

KombuHupoBaHHLIE 3a1a4H,
UCTIONB3YS YCIIOBUS
paBHOBECHS

OOGopynoBaHue s
JEMOHCTpauui

30

Jlabopartopuas pabora
«HW3rorosiieHue
paboTatoriei
CHCTEMEI OJIOKOB).
Odopmiienue

paboTEHL

i

PaGora Hax mpoexTom
«broxmy.
Jlaboparopuas pabora
«M3roToBIICHNE
paboTaromeit
CUCTEMBI OJIOKOBY.

O6opynoBanue s
naboparopHeIX paboT u
YUCHHUECKUX OTTBITOB

32

Jlaboparoprast pabora
«H3roToBnenue
paboratome
CHCTEMBI OJIOKOBY.

OG6opyoBaHue s
nabopaTopHBIX paboT 1
YUEHUYIECKUX OTBITOB

33

Odopmienue paboTel.

34

3amnmra IpOeKTOB.

Kommerorepaoe
0bopyioBaHNE
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Jluer xoppekTHpPOBKH pabodeil mporpaMMbl

Hara Jlara Coneprxanue O6ocHoBaHUe PexBusutsl | IToamuchk
ypoOKa | IMPOBEICHUS | KOPPEKTHPOBKU HPOBEICHHS NOKYMEHTa | 3aMECTHTeJIsl
o o (akry (Tema ypoka) KOPPEKTHPOBKH ( mara u Ne JIUpEeKTOpa
TUIaHY IpUKa3a) o YBP
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