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[losicHuTeTbHAdA 3anTUCKa

Pabouas nporpaMma cocraBjieHa Ha OCHOBE:

- Konuenuuu npenopaanus yueOHoro npeaMera «Pusnukar;

- tpeboBanuit PI'OC OOO k pe3yapTaTaM 0CBOSHHSI OCHOBHOW 00pa30BaTeIbHON
nporpamMmbl OOO (mip. Munnpocsemienust Poccun ot 31.05.2021 1. Ne 287);

- [IpumepHoi#t paboueii mporpaMMbl OCHOBHOTO 0011Iero o0pazoBanus 1o ¢usuke (6a30BbIi
YpOBEHb)

I[aHHaH nmporpamMmma no3BOJISACT ydallluMCS O3HAKOMUTLCA C MGTOIIHKOﬁ OopraHusanyu 1
MIPOBEACHUS HKCIIEPUMEHTATILHO-UCCIIEI0BATEILCKONUIEATEILHOCTH B COBPEMEHHOM Y4€OHOM
mpouecce mo (1)I/I3I/IKC, O3HAKOMUTHCA CO MHOTUMHU MHTCPECCHBIMHU BOIIPOCAMU (1)I/I3I/IKI/I Ha 1aHHOM
Tare O6y‘-I€HI/I$[, BBIXOAIIINUMHU 3a PaMKH IIKOJILHOU IIporpaMmsaI, paCliupuUuTh HCJIOCTHOC
MpeACTaBJICHHUE O MpobIeMe JaHHOW HAYKH, TO3HAKOMHUTHCS C METOJIOM MTPOEKTHOM
NEeSITETHHOCTH.

9KCHepI/IM€HTaJ'IBHa$I JCATCIIBHOCTD 6YI[€T CII0COOCTBOBATH Pa3BUTUIO MBICIINTEILHON
ACATCIBbHOCTH U O6I]_[eMy HHTCJUICKTYAJIbHOMY PAa3BUTHUIO.

ConepxcaHI/Ie mporpaMMbl COOTBETCTBYET IMO3HABATCIIbHBIM BO3MOKHOCTIM

IIKOJIBHUKOB U MPEAOCTABIACT UM BO3MOXKHOCTDb pa6OTaTB Ha YPOBHEC MMOBLINICHHBIX
TpeOoBaHuH, pa3BuBas yueOHy0 MoTuBaluio. CojepikaHre 3aHATUN MpeCcTaBIsgeT co0oit
BBEJICHUE B MUP IKCIIEPUMEHTAIBHON (DU3UKH, B KOTOPOM YUaIlliecs: CTaHyT MCCIIeI0OBATEIIMA
1 HAay4daTcCs MO3HaBaThb oxcpymaronmﬁ HUX MHUP, OCBOAT OCHOBHBIC MCTOABI ITO3HAHU.

B ycrnoBusix peanuzamnuu 3Toii 00pa3oBaTeIbHON IPOTrPAMMBbI IIUPOKO MCTIOIB3YIOTCS
METO/1bl YueOHOT0, HCCIEeI0BATENbCKOT0, IPOOIEMHOT0 3KcriepuMeHTa. @opma opraHusanuu
3aHSTHUI MO3BOJISIET yYAIIUMCS 03HAKOMUTHLCS CO MHOTUMU MHTEPECHBIMU BOTIpOCaMH (PU3UKH,
BBIXO/SIIIIMMU 32 PAMKH IIKOJIBHOW MPOrPaMMBbI, PACIIUPUTD LIEJIOCTHOE MPEACTABICHHE O
npoOsieMe JaHHOM HAyKH U MOJIYYUTh IPAKTUUECKHE HABBIKH, KOTOPbIE CIOCOOCTBYIOT
JaTbHEHIICH COIMaIbHO-OBITOBOM 1 MTPO(PECCHOHATILHO-TPYAOBOM alanTalluy B OOIIECTBE.
esn nzyvyenusi GU3NKHU:

— npuoOpeTeHrne HHTepeca U CTpeMIICHU S 00YyJaIOUIUXCs K HAYYHOMY U3YYEHHUIO IPUPO/IB,
Pa3BUTHE UX UHTEIUICKTYaJbHBIXU TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJE MMO3HAHUsS U (OPMUPOBAHUE
HCCIIEIOBATENIbCKOTO OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

— (popmMHupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB(U3UKHY;

— (opmupoBaHue npeAcTaBIeHUN 0 POIr PU3UKHU AJISl Pa3BUTHSAPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH ¥ TEXHOJIOTHUH;

— pa3BHUTHE MPEJCTABICHUI O BOBMOXKHBIX cepax Oymyieit mpodeccuoHambHOU
JeSITEeNIbHOCTH, CBSI3aHHOMW C (PM3UKOH, MOATOTOBKA K JANbHENHIIIEMYy 00YUEHHUIO B 3TOM
HaIpaBIICHUU.

JlocTrkeHne STUX 1eei Ha YpOBHE OCHOBHOTO OOIIero 00pa3oBaHus oOecreunBaeTcs
pelIeHueM CIeAyIoIuX 3a1a4:

— MpUOOpeTeHre 3HaHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHHUUECKUX, TETIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— HpI/IO6peTCHI/Ie yMCHI/II\/'I OIHCBIBATh U OOBSICHITH (1)1/131/IquKI/Ie SABJICHUSA C UCIIOJIb30BAHUCM
MOJIYYCHHBIX 3HaHHI>i;

— OCBOCHUC MCTONOB PCUICHHUA HpOCTCfIU.IHX paC‘-IéTHBIX 3aaa4 ¢ UCII0JIb30BaHUEM
(I)I/I3I/ILICCKI/IX MOI[CJ'ICﬁ, TBOPUCCKHUX U IMPAKTUKO-OPUCHTUPOBAHHBIX 3a1a4;

— Pa3BUTHC yMCHI/II\/'I Ha6J'IIOIIaTB MMPUPOAHBIC ABJICHUS U BBINIOJIHATBHOIIBITHI, J'Ia60paT0pHBIC



paboTHI M SKCIIEPUMEHTAIbHBIE UCCIICAOBAHUS C UCTIOIB30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;
— OCBOCHHE MTPUEMOB paboThI ¢ HHPOpMAIHel (PU3HIECKOTO COIEPIKAHUS, BKIIIOYAs
MH(POPMAIIHIO O COBPEMEHHBIX JIOCTHKECHUAX(PH3UKHU; aHATU3 U KPUTUYECKOE OLICHUBAHHE
uHpOpMaLuu;

— 3HAKOMCTBO O chepamul MpoPeCCHOHATBHON JISATEIIPHOCTH, CBSI3aHHBIMHU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.
IInanupyemsble pe3yJibTaThl 0CBOEHHA YUeOHOro npeamera «@u3uka.

JIn4HOCTHBIE pe3y/ibTaThl

OOyuaromuiicst TOIYIUT BO3MOKHOCTD Uil (GOPMHUPOBAHUS CIEAYIOMINUX JTMYHOCTHBIX
pe3yJbTaToOB:

* pa3BUTHE NIO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEIH;

* YOKJCHHOCTh B BO3MOXKHOCTH MTO3HAHUS IIPUPO/IbI, B HEOOXOJUMOCTH Pa3yMHOTO
WCTIOJIb30BAHUS JIOCTHKEHUH HAYKH W TEXHOJIOTHH ISl JaTbHEUIIETO Pa3BUTHS YETIOBEYECKOTO
oOrmrecTBa, yBayK€HHE K TBOPILIAM HAyKH U TEXHHUKH, OTHOIIEHHE K (PU3MKE KaK K HJIIEMEHTY
0011eYeI0BeUECKON KYJIbTYpHI;

* CAaMOCTOSITEITPHOCTD B TPUOOPETEHNH HOBBIX 3HAHUH U MPAKTUIECKUX YMEHUH;

* TOTOBHOCTb K BBIOOPY )KH3HEHHOTO ITyTH B COOTBETCTBHH C COOCTBEHHBIMH HHTEPECAMH U
BO3MO>KHOCTSIMHU;

* MOTHBAIIUs 00Pa30BATEIBHON IEATEIFHOCTH Ha OCHOBE JJMYHOCTHO OPHEHTUPOBAHHOTO
MOAX0/1a;

* (hopMupoBaHKE IEHHOCTHOTO OTHOIICHUS IPYT K IPYTY, K YIUTEIIO0, K aBTOPaM OTKPBITHH U
M300pEeTeHUH, K pe3yJbTaTaM 00ydeHUsI.

MertanpeaMeTHbIe pe3yabTaThl.

OOyuaromuiics HOJYyYUT BO3MOKHOCTD Ul (POPMUPOBAHUS CIEIYIOIIMX METAIPEAMETHBIX
pe3yabTaTOB:

* OBJIaJICHHE HABBIKAMHU CAMOCTOSITEIILHOTO MPUOOPETEHHSI HOBBIX 3HAaHUI, OpraHu3aiu
y4eOHOH 1eATeIbHOCTH, IOCTAaHOBKH LeJIeH, IJIaHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKH
pe3yabTaToB

CBOEH JEATEIIbHOCTH, YMEHUSMU NPEIBUIETh BO3MOKHBIE PE3yJIbTaThl CBOUX JAECHCTBHIA;

* IOHUMaHUE Pa3INYNi MEXy UCXOTHBIMU (haKTaMU U TUIIOTE3AMHU TSl UX OOBACHEHHUS,
TEOPETHUUECKUMH MOJICJIIMU M peasIbHbIMU OOBEKTaMH, OBJIQJICHUE YHUBEPCATIbHBIMU YU€OHBIMU
NEeUCTBUSAMH Ha IIpUMepax TMIoTe3 il 00ObsICHEHHUS U3BECTHBIX (PAKTOB U SKCIIEPUMEHTAIbHON
IIPOBEPKH BBIIBUTAEMBIX TUIIOTE3, pa3pabOTKH TEOPETUUYECKUX MOJIENEN IPOLIECCOB WU
SIBJICHUM;

* (hopMHpoOBaHNE YMEHUI1 BOCIPUHUMATD, IepepadaThIBATh U MPEIbIABIATh HH(POPMALUIO B
CJIOBECHOH, 00pa3Hol, CHMBOJIMUECKOM (hopMax, aHaIM3UPOBATh U NepepadaTbIBaTh
MOJIy4EHHYIO

MH(GOPMAIIHIO B COOTBETCTBUH C IIOCTaBJIEHHBIMU 3a/1a4aMU, BbIAEIATh OCHOBHOE COJIEpKaHHE
MPOYUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI Ha IMOCTABJICHHbIE BOMPOCHI U U3J1araTh €ro;

* IPUOOPETEHNE OTBITa CAMOCTOATEIHHOTO MOKCKA, aHaIM3a U 0TOopa nHpopMaIuu ¢
UCIIOJIb30BAHNUEM PA3IMYHBIX UCTOYHUKOB M HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTUHN JIJIS
pelieHus

MO3HABATEIIbHBIX 337134,

* pa3BUTHE MOHOJOTMYECKON M TUATOTHUECKON pedr, yMEHHUS BhIPa’KaTh CBOM MBICIH,
CIIOCOOHOCTH BBICTYIIMBATh COOECETHUKA, TOHUMATh €r0 TOUKY 3peHUs, IpU3HaBaTh MPaBO
Jpyroro

4eloBeKa Ha HHOE MHEHHE,

* OCBOCHHE MPUEMOB JICHCTBHI B HECTAaHAAPTHBIX CUTYAIIUIX, OBJIAIEHUE 3BPUCTUICCKIMHU



METO/IaMHU peLleHus IpooIeM;

* (hopMupoBaHKEe yMEHUI1 pabOTaTh B TPYIIE C BHITOJIHEHHEM PA3ITUYHBIX COLIMATBHBIX POJICH,
MPEJCTABIATh U OTCTAMBATh CBOU B3IJIABI M YOCXKICHHS, BECTH TUCKYCCHIO.

PeryasituBubie YY /I

OOyuaromuiicst HOIYIUT BO3MOKHOCTH Ut (GOPMUPOBAHHUS CIEIYIOUINX PEryIaTUBHBIX Y Y /1.
1 YMeHne caMOCTOSATEFHO OTIPEACIATh el 00y4eHUs], CTaBUTh U ()OPMYIINPOBATH HOBBIC
3aJ1a4uM B yueOe U M03HABATEIbHON JESITEIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH
[I03HABATEIBLHOM JIE€ATEIBbHOCTH.

OO0yuaromuiicsi CMOXKET:

* QHAJIM3UPOBATH CYIIECTBYIONINE U TUNIAHUPOBAThH OyAyIue 00pa3oBaTeIbHBIE PE3yIbTATHI,

* UICHTUPHUITUPOBATH COOCTBEHHBIE TTPOOIEMBI U OTIPENIEIISATh TJIABHYIO MPOOIeMYy;

* BBIJIBUTATh BEPCUH pPEIICHUs TPOOIeMbI, POPMYIHPOBATH TUIIOTE3BI, IPEIBOCXUIIATD
KOHEUHBIN pe3ysbTarT;

* CTaBUTbH 1I€JIb JIEATEIBHOCTH Ha OCHOBE ONPEEICHHON MPOOIEMbI U CYIIECTBYIOIINX
BO3MOJKHOCTEH;

* (popmynupoBaTh yueOHbIE 3a/1a4M KaK IIaru JOCTH)KEHUSI TOCTABJICHHOM LI€TU 1A TENbHOCTH;
* 000CHOBBIBATH 1I€JI€BbIE OPUEHTHUPHI U IPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBasi
10OOCHOBBIBAS JIOTHYECKYIO MTOCIIEI0BATENLHOCTD I1aroB.

2 YMeHue caMOCTOATENIbHO MIAHUPOBATh MYTH JOCTUKEHHUS 1I€JI€H, B TOM YUCIIE
aNbTepHATHUBHBIE, 0CO3HAHHO BBIOMpaATh HarboJiee 3(pPeKTUBHBIE CTIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEIbHBIX 3a/1a4.

OOyuaromuiicst CMOXKET:

* OnpeaeNaTh Heo0xomuMoe(bie) IeHCTBUE(sT) B COOTBETCTBUHU C YICOHOM M MO3HABATEIHLHOM
3aJla4yaMU U COCTaBIISATh AJITOPUTM €ro(UX) BBIIOJHEHHUS;

* 000CHOBBIBATh M OCYIIIECTBIIATH BEIOOP Hanbosee 3pPeKTUBHBIX CITIOCOO0OB
pelIeHusy4eOHbIX U T03HABATEIbHBIX 33/1a4;

* OIpeNIeNATh/HaX0AUTh, B TOM YHCIIE U3 MPEI0KEHHBIX BAPUAHTOB, YCIOBUS IS
BBITIOJIHEHUS Y4eOHOI U 103HaBaTeNbHOM 3a/1a4;

* BBICTPAMBAaTh KU3HEHHBIE [IJIaHbI HA KPaTKOCPOYHOE Oyyiee (3asBIsATh LeIeBbIe
OpPUEHTHUPBI, CTAaBUTH aJICKBAaTHbIC UM 33/1a4U U Mpeasarath AeMcTBUs, yKa3biBasi U 000CHOBBIBAs
JIOTUYECKYIO MOCJIEI0BATEILHOCTD 11ar0B);

* BBIOMPATH U3 MPEJIOKEHHBIX BAPUAHTOB M CAMOCTOSITEIbHO UCKATh CPEACTBA/PeCypChI s
pelIeHUs 3a/1a4K/I0CTHKEHUS LEH;

* COCTABJISATH IJIaH PEIICHUS MTPOOIIeMBI (BBIIOJHEHHS MPOEKTA, IPOBEICHUS UCCIEAOBAHNUSA);

* OIpENIeNATh MOTEHIMAIBHBIC 3aTPYAHEHUSI IPU PELICHU U Y4eOHOM U MM03HABATEIbHOM 3a0a4u
Y HAXOJWTbh CPEJICTBA JUIA UX YCTPAHEHHUS;

* OIUCBIBATH CBOH OMBIT, OPOPMIISS €T0 Ui Nepelayu IPYTUM JIIOIIM B BUJIE
TEXHOJIOTUUPEUICHUS MPAKTUYECKUX 3a]1a4 OMPEICTICHHOT0 Kilacca;

* [UTAHUPOBATh U KOPPEKTHPOBATH CBOIO MHINBUIYaATbHYIO 00pa30BaTeIbHYIO TPACKTOPHIO.

3 YMeHHe COOTHOCHTH CBOM JICHCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMHU, OCYIICCTBIISATh
KOHTPOJIb CBOEH JIEATETLHOCTH B MPOIIeCcCe TOCTHKCHUS PE3YJIbTaTa, ONPEAENIATh CIIOCOOBI
JCUCTBUI B paMKaX MPEIOKEHHBIX YCIIOBUN M TPeOOBAHUH, KOPPEKTHUPOBATH CBOU JCHCTBHS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYAIHCH.

OOy4Jarmuics CMOXKET:

* OTIPECIATh COBMECTHO C IEJJAarOTOM U CBEPCTHUKAMHU KPUTEPUH TUIAHUPYEMBIX PE3yIbTaTOB
Y KPUTEPHUHU OLICHKU CBOEH yueOHOM JeATEIIbHOCTH,

* CUCTEMaTH3UPOBaTh (B TOM YKCIIC BBIOMPATh MPHOPUTETHBIC) KPUTEPUH TIJIAHUPYEMBIX
Pe3yJIbTaTOB M OIICHKH CBOCH JICATEIILHOCTH;



* OTOMpPATh HHCTPYMEHTHI ISl OLICHUBAHMS CBOCH JIEATEIIbHOCTH, OCYIIECTBIAT
CaMOKOHTPOJIb CBOCH JIEITEIBHOCTH B PAMKAaX MPEUIOKEHHBIX YCIOBHH U TpeOOBaHMIA;

* OLIEHUBATh CBOIO JIEATEIBHOCTD, APIYMEHTUPYSI IPUUUHBI JOCTHKEHUS UM OTCYTCTBUS
IUIAHUPYEMOTIO PE3yibTaTa;

* HAXO/IUTh JIOCTaTOYHBIE CPEJICTBA JUTSI BBITIOTHEHUS YU€OHBIX ACHCTBUI B M3MEHSIOLICHCS
CUTYallUW W/WIIK TIPU OTCYTCTBUH TIAHUPYEMOTO PE3yNbTaTa;

* paboTasi MO0 CBOEMY IUIaHy, BHOCUTh KOPPEKTUBBI B TEKYIIYIO AEATEIBHOCTh HA OCHOBE
aHaJIM3a U3MEHEHUH CUTYalluu JJIs IOJIy4eHUS 3alUIaHUPOBAHHBIX XapaKTEPUCTUK
MPOIYKTa/pe3ynbTara;

* YCTaHABJIMBATh CBSI3b MEXy IOJIydEHHBIMH XapaKTEPUCTUKAMU IPOAYKTa U
XapaKTepUCTUKaMH Mpoliecca AesITEIbHOCTH U MO 3aBEPUICHUH e TEIbHOCTH Mpeaarath
M3MEHEHHE XapaKTEePUCTHUK IMpoliecca ISl MOJIyYeHUs yIyUIIEHHbIX XapaKTePUCTUK MPOAYKTA;
* CBEpSATH CBOM JICHCTBUS C LIEIBIO U IIPU HEOOXOJUMOCTH HUCTIPABIISATH OLIMOKH
CaMOCTOSITEJIBHO.

4 YMeHue OlIeHUBATh IPaBUIIBHOCTH BBINIOJHEHUS yueOHO 3a71auu, COOCTBEHHbIE
BO3MOYHOCTH €€ pPEIlIeHHUS.

OO0yuaromuiicst CMOXKET:

* OIIPENeNSITh KPUTEPUH MTPABUIIBHOCTH (KOPPEKTHOCTH) BBITIOJHEHHS yueOHOM 3a1auu;

* aHAJIM3UPOBATH U OOOCHOBBIBATH MPUMEHEHNE COOTBETCTBYIOIIET0 HHCTPYMEHTApHUS IS
BBITIOJIHEHUS y4eOHOH 3a1a4;

* cBOOO/THO MOJIb30BaThCsI BEIPAOOTAHHBIMU KPUTEPUSIMH OLICHKU U CAMOOILIEHKH, UCXO/IS U3
LIEJIM ¥ UMEIOLINXCSI CPEJICTB, pa3inyas pe3yabTaT U ClocoObl JeHCTBUN;

* OLICHUBATh MPOIYKT CBOEH AEATEIBHOCTHU IO 33JaHHBIM H/HJIM CAaMOCTOSITEIIBHO
ONPEACICHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEIIBIO ACATEIbHOCTH;

* 000CHOBBIBATH JOCTHKUMOCTb LI€IM BEIOPAHHBIM CLIOCOOOM Ha OCHOBE OLIEHKU CBOUX
BHYTPEHHHUX PECYPCOB M JOCTYIHBIX BHEIIHUX PECYPCOB;

* (huKCUPOBATh U AHAIU3NUPOBATh TUHAMUKY COOCTBEHHBIX 00PAa30BaTENIbHBIX PE3yIbTATOB.
5 BrnageHne 0CHOBaMH CaMOKOHTPOJISI, CAMOOLICHKH, ITPUHSATHS PEILICHUI U OCYLIECTBIICHUS
OCO3HAHHOT'O BbIOOPA B y4eOHOW U MO3HABATEIbHOM JEATEIILHOCTH.

OO0yyaromuiicst CMOXKET:

* HaOJII01aTh M AHAIM3UPOBATH COOCTBEHHYIO YUEOHYIO U IT03HABATENIbHYIO JESTEIbHOCTD U
JeATeNbHOCTb JPYruX 00y4aromuxcsl B IpoIecce B3aUMOIIPOBEPKH;

* COOTHOCUTb peajIbHbIC U IUIAHUPYEMBIE PE3Yy/IbTaThl UHAUBUIYAIbHON 00pa30BaTeIbHOM
JESITEIbHOCTH U JIEJIaTh BBIBOJBI;

* IPUHUMATh pellleHHe B y4eOHOM CUTyallul U HECTH 3a HEr0 OTBETCTBEHHOCTD;

* CaMOCTOATEIBHO OMPEEIATh IPUYUHBI CBOETO YCIIeXa WM HeycleXa U HaXOIUTh CIIOCOObI
BBIXOJIa U3 CUTYallUU HEYyCIIeXa;

* PETPOCHEKTUBHO OIPENIENITh, KaKhe ICHCTBUS MO PELIeHUI0 y4eOHOM 3a1auu WK
napaMeTpsl STUX ACUCTBHI MPUBEIU K MOJYUYEHUIO UMEIOLIETOCs MPOAyKTa yueOHOM
NEeSTENbHOCTH;

* IEMOHCTPUPOBATH MPUEMBI PETYIALNUU TICUX0(DU3HOTOTTIECKUX/IMOIIMOHATBHBIX COCTOSTHUI
Ui qocTkeHus 2pdexTta ycrokoeHus (yCTpaHSHHs SMOIIMOHATBHON HAMPSXKEHHOCTH),
spdexTa

BOCCTaHOBIIEHUS (OCIA0JICHUS IPOSIBICHUHN yTOMIIEHUSs ), d(h(hekTa akTUBH3AINH (TTOBBIIICHUS
MCUX0(U3HOTIOTHIECKON PEAKTHBHOCTH ).

ITo3naBaTtenbHbie YY /]

OOy4Jaromuiics MOJIy4UT BO3MOKHOCTD ISl (JOPMHUPOBAHUS CIEIYIONIUX TTO3HABATENbHBIX
YV .



1 YMeHue onpeaensiTh NOHATHS, CO3/1aBaTh 0000IICHNS, YCTAHABIINBATh aHATIOTHH,
KJIACCHU(UITMPOBATH, CAMOCTOSITEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPUHU IS KIIACCU(PUKAIUHY,
yCTaHABIUBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYXKICHNUE,
YMO3aKTIO4YeHNE (MHIYKTUBHOE, IETYKTUBHOE, 10 aHAJIOTHUH) U JACTaTh BHIBO/IBI.
OO0yuaromuificsi CMOXKET:

* TOI0MPATh CIOBA, COTIOUNHCHHBIEC KITIOYEBOMY CIIOBY, ONPEACISAIONINE €T0 MPU3HAKHU U
CBOIICTBA;

* BBICTPAMBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIFOYEBOTO CJIOBA U COMOAYNHEHHBIX
€My CIIOB;

* BBIJICJIATH OOIIWI MPU3HAK JIBYX WJIH HECKOJIBKUX MTPESIMETOB, HIIH SBJICHUIA U OOBSICHAITH HX
CXOJICTBO;

* 00BEIUHATE MPEAMETHI U SIBJICHUS B TPYIIITHI TI0 OTIPEACIICHHBIM ITPH3HAKAM, CPABHUBATD,
KJaccuuIpoBaTh 1 000011aTh (DAKTHI U SABJICHHUS,

* BBIJICIIATH SIBJICHUE M3 OOIIETO psifa IPYTruX sIBICHHUIA,

* OIIPENIEISITh 0OCTOSATEIBCTBA, KOTOPBIC TIPE/IIICCTBOBAIN BOSHUKHOBCHHIO CBSI3U MEXKTY
SIBJICHUSIMH, U3 9THX 0OCTOSITEIILCTB BBIJICIISITh OTIPEACIISIONINE, CIIOCOOHBIC OBITH MPUYNHOM
JAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIICJCTBYS SIBJICHUI;

* CTPOHTH PACCYKICHUE OT OOITUX 3aKOHOMEPHOCTEH K YACTHBIM SBJICHHSIM H OT YAaCTHBIX
SIBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOHTH PACCY)KJCHUE HA OCHOBE CPAaBHEHUS IPEJIMETOB U SIBJICHHM, BBIICIISS IIPH ITOM
oO11re NpuU3HaKy;

* M3JIaraTh MOJYYECHHYIO0 HHPOPMAIUIO, HUHTEPIIPETUPYS €€ B KOHTEKCTE perraeMoil 3a1auu;
* CaMOCTOATEIHHO yKa3bIBaTh Ha MH(OPMALIMIO, HYKAAIOIIYIOCS B IPOBEPKE, IpeiaraTh 1
MIPUMEHSTH CII0CO0 MPOBEPKU JOCTOBEPHOCTH MH(MOPMAITUH;

* BepOaM30BaTh YMOLIMOHAILHOE BIIEUATICHUE, OKa3aHHOE HA HETO UCTOYHUKOM; * OOBICHSITh
SIBJIEHUS, TIPOIIECCHI, CBSI3U M OTHOILIEHUS, BBISBIIIEMBIE B X0/I€ TIO3HABATEILHOM 1
HCCIIE0BATEIBCKOM ICITEIbHOCTH (IIPUBOIUTH OOBSICHEHHUE C MI3MEHEHHEM (POPMBI
MIpe/ICTaBJICHHUS;

O0OBSCHSATH, ICTATU3UPYSI WIIH 0000111as1; 0OBSICHATH C 3aJJAaHHOUTOUYKH 3PCHHS);

* BBISIBJIAATH U HA3bIBATh MIPUUMHBI COOBITHSI, SIBJICHUS, B TOM YHUCIIE
BO3MOXHbIE/Han00J1eeBepOSTHbIC TPUUMHBI, BO3MOKHBIE MTOCIIEACTBUS 33JaHHON MPUYHHBI,
CaMOCTOSITEIIbHOOCYILIECTBIISISI IPUYUHHO-CIIEICTBEHHBIN aHAIIN3;

* JIeJIaTh BBIBOJ HA OCHOBE KPUTHUYECKOTO aHalln3a Pa3HbIX TOYEK 3PEHMUS,
MOATBEPKIaTHBBIBOJI COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSITENILHO MOJTyYeHHBIMU
JAHHBIMHU.

2 YMeHue co3/1aBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOJEIH U CXEMBbIUIS
peleHus yueOHbIX U M03HaBaTeNbHbIX 33/1au.

OOyuaromuicst CMOXeT:

* 0003Ha4YaTh CUMBOJIOM U 3HAKOM IPEMET W/UIIU SIBJICHUE;

* ONPEAETATH JJOTMUECKHE CBSI3M MEX]y IPeAMETaMH W/UH SBJICHUSIMHU, 0003HAYaTh JaHHbIE
JIOTUYECKHUE CBSI3U C TIOMOILBIO 3HAKOB B CXEME;

* c03/1aBaTh a0OCTPAKTHBIN WK peasIbHbIA 00pa3 MpeaMeTa 1/Uilu sIBJICHUS;

* CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUH 33/1a4M W/WIK crioco0a e¢ perieHus;

* CO3/1aBaTh BepOalbHbIE, BEIECTBEHHBIE M HH(OPMAIIMOHHBIE MOJIENHU C BBIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA JUIs OTPENIeNIEHus CIoco0a pereHus 3a/1a4u B
COOTBETCTBUU C CUTYalUEN;

* IpeoOpa30BBIBATh MOJIENH C LIEJIbIO BBISBJICHUS OOIIMX 3aKOHOB, ONPEIEIISIOUINX JaHHYIO
NPEeIMETHYIO 00J1acTh;



* IEPEBOAMTH CJIOKHYIO IO COCTaBY (MHOTOACTIEKTHYIO) HH(POPMAILIUIO U3 TPaPHUECKOTO WIH
(opMaIM30BaHHOTO (CUMBOJIBHOTO) MIPEJICTABICHUS B TEKCTOBOE U HA000POT;

* CTPOUTH CXEMY, AJITOPUTM JEUCTBUS, UCIIPABIIATH WM BOCCTAHABJIMBATH HEU3BECTHBIN paHee
ITOPUTM Ha OCHOBE UMEIOLIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS QITOPUTM;
* CTPOUTH J0KA3aTEJIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTO;

* aHAJIM3UPOBATH/PE(PICKCHPOBATH OIBIT PA3paOOTKH U pean3alui yIeOHOTO MPOEKTa,
UCCIIEIOBAaHUS (TEOPETUIECKOTO, SMITMPHUIECKOTO0) HA OCHOBE MPEIOKEHHOH MPOoOIeMHON
CHUTYalllH, TIOCTABJICHHON LM W/WIIN 33JaHHBIX KPUTEPUEB OLIEHKHU MPOIYKTa/pe3ysbTaTa.

3 CMBICIOBOE UTEHHUE.

OO0yuaromuiicsi CMOXKET:

* HaXOJUTh B TEKCTE TpedyeMyro nH(popMaIHio (B COOTBETCTBUH C LIENSIMU CBOEH
JESITETHHOCTH);

* OPUEHTHPOBATHCS B COAECP)KAHUU TEKCTa, IOHUMATh LIEJIOCTHBIM CMBICIT TEKCTA,
CTPYKTYpUPOBATh TEKCT;

* YCTaHaBJIMBATh B3aUMOCBSI3b ONMCAHHBIX B TEKCTE COOBITHM, SIBIEHUI, TPOLIECCOB;

* PE3IOMHUPOBATh IJIaBHYIO UJCI0 TEKCTA;

* KPUTUYECKH OLIEHUBATh COJEPKAHUE U (POPMY TEKCTa.

4 ®opmupoBaHHe U Pa3BUTHE SKOJOTUYECKOTO MBIIICHHS], yMEHHE TPUMEHSTH €r0 B
M03HABaTEIbHON, KOMMYHHUKATUBHOM, COIIMAIbHON MPaKTUKE U MPodeCCHOHATbHON
OpHEHTAIIIH.

OO0yuaromuiicst CMOXKET:

* ONPEACIIATh CBOC OTHOIIEHUE K TPUPOIHOU CPEE;

* QHAJIM3UPOBATH BJIMSHUE SKOJOTHYECKUX (DAKTOPOB HA Cpey OOMTaHUs )KUBBIX OPraHU3MOB;
* IPOBOJIUTH IPUUNHHBIN U BEPOSTHOCTHBIHM aHAIN3 9KOJIOTUYECKUX CUTYalUi;

* IPOrHO3UPOBATh U3MEHEHMsI CUTYyalluK IIPU CMEHE ACHCTBHS OAHOTO (pakTopa Ha JelcTBUe
apyroro ¢akropa;

* PacIpoCTPaHATh SKOJIOTUYECKHE 3HAHUS U YIaCTBOBATh B MIPAKTHUUECKHX JIENax M0 3allUTe
OKpYXKarolle cpeipl;

* BBIpaXaTh CBOC OTHOLLICHHE K IPUPOJE YePe3 PUCYHKHU, COUMHEHUS], MOJIENIU, IPOEKTHBIE
paboTHI.

5 Pa3zBuTHe MOTHBALIMY K OBJIAJCHUIO KyJbTYpOH aKTUBHOI'O MCIIOJIb30BaHMsI CII0OBapei U
JAPYrUX HOUCKOBBIX CUCTEM.

OO0yuaromuncst CMOXKET:

* ONpeAeATh He0OX0AUMBIE KIIFOUEBbIE TIOMCKOBBIE CIIOBA U 3aIIPOCHI;

* OCYILIECTBJIATh B3aUMOJICHICTBHE C 3JIEKTPOHHBIMHU MIOMCKOBBIMH CUCTEMAaMHU, CIOBAPSIMU;

* (hopMHPOBATH MHOKECTBEHHYIO BEIOOPKY M3 MOMCKOBBIX HCTOYHUKOB /1151 0OBbEKTUBU3ALIMH
pe3yiIbTaTOB MOMCKA;

* COOTHOCHUTb I0JIy4EHHbIE PE3yJIbTaThl IOMCKA CO CBOEH AEATEIbHOCTHIO.

Kommynukarusubie YY ]|

1 YMeHue opraHu3oBbIBaTh yUeOHOE COTPYIHUUECTBO U COBMECTHYIO JIESTEIBHOCTD C
YUUTEIEM U CBEPCTHUKAMHM; paboTaTh MHIUBHUYyaJbHO U B IPYIIE: HAXOIUTH 00lIee peleHne u
paspemiatb KOH(QJIUKTHI HA OCHOBE COTJIACOBAHUS MO3UIMI 1 yu€Ta MHTEPECOB; POPMYIUPOBATH,
apryMeHTHPOBATh U OTCTauBaTh CBOC MHEHHE.

OOy4Jaromuics CMOXKET:

* OTIPEAETATh BO3MOYKHBIE POJIM B COBMECTHOM JEATENBHOCTH;

* UTpaTh ONPEAEICHHYIO POJIb B COBMECTHOM JESITENbHOCTH;

* IPUHUMATh MO3UIHIO coOOeCeTHUKA, TOHUMAs O3ULIMIO APYroro, pa3inyaTh B €ro peuu:
MHEHHE (TOUKY 3pEHUs), J0Ka3aTeIbCTBO (ApryMEHTHI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;



* OIPEACTIATh CBOM JCHCTBUS M JEHCTBUS MApTHEPA, KOTOPbIE CIIOCOOCTBOBAIN HIIH
MPENSATCTBOBAIN MPOAYKTUBHOM KOMMYHUKAIIUH;

* CTPOUTD MO3UTHUBHBIC OTHOIIICHUS B IIpOIIecCe YIeOHON U MO3HABATEIBHOM ESTEILHOCTH;
* KOPPEKTHO U apryMEHTHUPOBAHHO OTCTauBaTh CBOIO TOUKY 3PEHHUS, B JUCKYCCUU YMETh
BBIJIBUTaTh KOHTPAPTYMEHTHI, ieped)pa3supoBaTh CBOIO MBICIH (BIIAICHHE MEXaHU3MOM
SKBUBAJICHTHBIX 3aMCH);

* KPUTHYECKH OTHOCUTHCSI K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MpPU3HABAThH
OIMOO0YHOCTH CBOEIO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €r0;

* Ipe/JIaraTh aJbTCPHATUBHOE PEIICHUE B KOHQIMKTHON CHTYAIINH;

* BBIJICTISITH OOIIYIO TOUKY 3pEHUSI B TUCKYCCHH;

* TOTOBapUBaThCs O IIPAaBUJIAX U BOIpOcax AJisi OOCYKIEHHSI B COOTBETCTBUM C IOCTABJIEHHON
repes rpyImnou 3agaye;

* OpPraHu30BbIBaTh yueOHOE B3aUMO/JICHCTBUE B IpymIe (OMpenesTh 001ue e,
pacnpenensiTh poju, I0roBapuBaThCs APYr € APYroM U T. [1.);

* YCTPAHAThH B paMKax JHaJiora pa3pbiBbl B KOMMYHHUKAITUHU, 00YCIOBIEHHBIE
HENOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeCeTHNKA 3a4a4u, (OPMBI WM COAEPKAHUS
Janora.

2 YMeHue 0CO3HaHHO HCIIOIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUH C 3a1a4eil
KOMMYHUKAITUH JJIS BBIPAKEHUSI CBOMX YyBCTB, MBICJICH U MOTPEOHOCTEH ISl TUTAHUPOBAHUS U
pEerymsluy CBOEH IEATEIbHOCTH; BIAICHUE YCTHOM M MUCbMEHHOM PEYbI0, MOHOJIOTHYECKOU
KOHTEKCTHOU pEUblo.

OO0yuaromuiicst CMOXKET:

* OIpeNeNATh 3a/1a4y KOMMYHHUKAIIMK U B COOTBETCTBUU C HEW OTOMPATh peueBbIe CPECTBA;
* OTOMpATh U UCIIOJIb30BATh PEUEBHIE CPEACTBA B MPOIlecCe KOMMYHUKALIUU C APYTUMHU
JOJIbMH (JTMAJIOT B TIape, B MAJIOW TPYIIE U T. 11.);

* IPEJICTABJIATh B YCTHOM WJIM MUCbMEHHOU (popMe pa3BEpHYTHIN IJIaH COOCTBEHHOM
NEeSATENbHOCTH;

* cOOJII0IaTh HOPMBI ITyOJIMYHOM peun, PerIaMeHT B MOHOJIOTE U JUCKYCCUU B COOTBETCTBUU C
KOMMYHUKATUBHOM 3a1a4ueii;

* BBICKa3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CYKJIEHUE) U 3alpaliuBaTh MHEHUE apTHEPA B
paMKax quaora;

* IPUHUMATh PEIICHUE B XOJI€ IMAJIOra U COTJacoBbIBATh €ro ¢ COOECEIHUKOM;

* CO3/1aBaTh MUCbMECHHBIC KIIUITUPOBAHHBIC U OPUTHHAIIBHBIE TEKCTHI C UCIIOJIb30BaAHHEM
HEOOXOJMMBIX PEUCBBIX CPEJICTB;

* UCIIOJIb30BATh BepOaIbHbIEC CPECTBA (CPEACTBA JIOTHUCCKOM CBA3M) IS BBIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHHS;

* UCIIOJIb30BaTh HEBEPOATbHBIC CPEICTBA WIIM HATJISAHBIC MaTEPHAIIbI, TIOATOTOBICHHbIE/
0TOOpaHHBIE O] PYKOBOJACTBOM YUUTEJIS;

* JIeNIaTh OIEHOYHBIHM BBIBOJ] O JIOCTH)KCHUU 1IE7TH KOMMYHHUKAIIMH HEMIOCPEICTBEHHO MOCIIE
3aBepIlCHUS] KOMMYHUKATHBHOTO KOHTAKTa M 000CHOBBIBATH €TO.

3 ®opmupoOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCTIOJIb30BAHUS
MHGPOPMAIIMOHHOKOMMYHUKAITMOHHBIX TexHoJorwi (1anee — UKT).

OOy4Jaromuics CMOXKET:

* [[eJICHATIPABJICHHO UCKATh M UCTOJIh30BaTh HH()OPMAIHOHHBIC PECYPChI, HEOOXOAUMBIC IS
peleHus yueOHbIX M MPaKTHUECKUX 3a/1a4, ¢ ToMoIbio cpeacts UKT;

* BEIOUPATh, CTPOUTH M UCTIOJIB30BATh aJICKBATHYIO MHPOPMAIMOHHYIO MOJIENb JIJIS IIepeIaun
CBOMX MBICJICH CPEICTBAMH €CTECTBEHHBIX U (JOPMAITBHBIX SI3bIKOB B COOTBETCTBUH C YCIOBUSIMHU
KOMMYHHUKAIIHH;



* BBLICJIATH HH(OPMALIMOHHBIN aCMEKT 3a/1auu, ONepUPOBATh JTAHHBIMH, UCTIOIb30BaTh MOJAETH
pelIeHus 3a/1a4H;

* HCTIOJIb30BATh KOMITBIOTEPHBIE TEXHOJIOTUH (BKJIFOUast BEIOOD a/IeKBATHBIX 3a/1a4€
MHCTPYMEHTAJIBHBIX IPOIPaMMHO-aNIAPaTHBIX CPEICTB U CEPBUCOB) AJISl PELICHUS
MH(GOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX YUE€OHBIX 3a71a4, B TOM YHCJIC: BHIYHCIICHHUE,
HalucaHue

MUCceM, COYMHEHUH, TOKIIaI0B, pedepaToB, CO3JaHNE TPE3EHTANN | p.;

* UCTIOJI30BAaTh HHPOPMALIUIO C YYETOM ITUYECKHUX U MTPABOBBIX HOPM;

* cO3/1aBaTh MTH(POPMAILIMOHHBIE PECYPCHI Pa3HOIO TUIA U JUISl pa3HBIX ayTUTOPUH, COOII0IATh
WH(GOPMAMOHHYIO TUTHEHY U MpaBHiia HH(PpOPMAIMOHHON 0€301aCHOCTH.

IIpenmeTHble pe3yJibTaThI

OOyyaromuiics MOJIy4UuT BO3MOKHOCTB JUIsl (GOPMUPOBAHUS CIEIYIOIIUX MPEAMETHBIX
pe3yJIbTaTOB:

* 3HaHMs O IPUPO/JIE BAXKHEUITNX (PU3HUECKUX SIBICHUN OKPYKAIOIIEr0 MUpa U MOHUMaHHE
cMbIca PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSI3b U3YUYEHHBIX SBJICHUMN;

* YMEHHUS M0JIb30BaThCS METOJAMH Hay4YHOTO MCCIIeI0BaHuUs IBJICHUM IPUPO/Ibl, TPOBOAUTD
HaOJI0/ICHUS, TNIAHUPOBATD U BBIMOJIHSTH SKCIIEPUMEHTHI, 00pabaThIiBaTh Pe3yIbTaTh
U3MEPEHUI,

MIPEACTABIIATEH PE3YAbTATH H3MEPEHUM C TIOMOIIBIO TabIuIl, TpaduKoB U HopMyII,
0OHapyXHUBaTh

3aBUCHUMOCTHU MEX]y (PU3MUECKUMHU BETUUMHAMU, OOBSICHITH MOJyY€HHBIE PE3YJIbTAThI U JIe1aTh
BBIBO/Ibl, OLICHUBATh I'PAHULIbI IOTPELIHOCTEN PE3yJIbTaTOB U3MEPEHUN;

* YMEHUS IPUMEHATh TEOPETUYECKHUE 3HAHUSI 110 (PU3KKE Ha NTPAKTHUKE, pelaTh (Pu3nIecKue
3aJjaud Ha MPUMEHEHHE TIOJIY4YEHHBIX 3HaHUM;

* YMEHUS U HAaBbIKU NPUMEHATH MOJyUYCHHbIE 3HAHUS A7 00bACHEHUS IPUHIUIIOB J1eHCTBUSA
BaXXHEHUIIMX TEXHUYECKUX YCTPOICTB, PEIICHUs MPAKTUUECKUX 3a/jay MOBCEAHEBHOM KU3HHU,
oOecrieueHus O€30MaCHOCTH CBOEH KM3HHU, PALIMOHAIILHOTO IPUPOIONIOIB30BAHNS U OXPaHbI
OKpYXKarollel cpeipl;

* (hopMupoBaHHEe YOSKICHNUS B 3aKOHOMEPHOH CBSA3M U MI03HABAEMOCTH SIBJIICHUH ITPUPO/IbL, B
00BEKTUBHOCTH HAY4YHOTO 3HAHUS, B BBICOKOM LIEHHOCTH HAayKU B Pa3BUTHU MaT€pUAIbHON U
JTyXOBHOH KYJIbTYPBI JIFOJICH;

® pa3BUTHE TCOPETUYCCKOT'O MBILIJICHHA HA OCHOBEC (bOpMI/IpOBaHI/IH yMCHI/Iﬁ YCTaHaBJIMBATb
q)aKTH, pas3iindaTth IIPUYHUHBI K CJICACTBUA, CTPOUTb MOACIIN U BIABUI'aTb I'MIIOTC3LI,
OTBICKHMBATh U Q)OPMYHI/IpOBaTB A0Ka3aTCJIbCTBA BbIIBUHYTBIX I'MIIOTE3, BEIBOJAUTH U3
OKCIICPUMCHTAJIbHBIX (1)8.KTOB U TCOPCTHUUCCKUX MO,Z[GHeﬁ (I)I/ISI/I‘{eCKI/IC 3aKOHBI,

¢ KOMMYHUKATHBHBIC YMCHUSI: JOKIIAAbIBAThL O PE3YJIbTATaX CBOCI'O0 UCCIICAOBAHN,
Yy4aCTBOBATh B JUCKYCCUHU, KPATKO U TOYHO OTBCYUATH HAa BOIIPOCHI, UCIIOJIB30BATH CIIPABOYHYIO
JIUTEPATypy U ApYruc NCTOYHUKU I/IH(I)OpMaI_[I/II/I.



TEMATHUYECKOE IIJTAHMPOBAHUE 7 xnace (1 yac B Henento, 35 yacoB)

N3MEPCHHUA HCKOTOPBIX
q)I/I3l/I‘leCKI/IX XapaKTCPpUCTHUK,

MaJlbIX TCJ, I U3MEPCHUA
YAAJIICHHBIX O6’BCKTOB,

Ucnonb3zoBanue
Ne Hara Tema OcHOBHOE coziepKaHue
000pyHOBaHUS
[To mnany | [lo daxry
Du3NUeCKue BETUYHHBL.
BBonubii nactpykTaxk no Th. N3mepenne pu3nuecknx BETUYUH.
®dusndeckue npudoOps U 0} o Hugposas naboparopus:
pHoop . HSHHCECKHC MPHOOPBL. . JIunelika, U3MEpUTENILHAS
Hponenypa HpAMBIX H3MEPCHUH | [JorpemrHOCTh U3MEPEHU. e —
9
1. aHaJéOFOBHl\g’I IH(PPOBBIM IIpsiMble M KOCBEHHBIE U3MEPEHHSI. MEH3yPKa, TePMOMETP, BECHI,
TIpHOOPOM. VIHPENCIICHAC 3aruch Pe3ynbTaTOB H3MEPEHHH. | narumku mudPOBOiL
HBI HUS ITKAJTBI
e AcTe al Me)KJIyHapOJIHaH CUCTEMA COIUHUII. Ha6opaT0pHI/1
U3MEPUTENHHOTO Mpruoopa.
M3mepenne TMHEHHBIX Hayunth u3mepsaTs JiuHy Ipu .
P R p yp JlaGopaTopHubiii HaOOP
pa3MepoB Tel U MPOMEXKYTKOB | TOMOIIM JIMHEWKH, 3aIIUChIBATh .
2. \ \ «MexaHuKay: JTUHEHKa,
BPEMEHHU C y4ETOM pe3yNbTaThl C YUETOM
o MU3MEPUTEIIbHAS JICHTA,
IOTPEUIHOCTE. MOTPENTHOCTH U3MEPEHUSI.
Hayunts u3MepsiTb BMECTUMOCTD
cocyna u oobeM TBeporo Tena npu | [ludposas nabopatopus:
N3mepenne o0beMa )KUAKOCTH | TTIOMOIIA MEH3YPKH, N3MeputenbHbIN HUIMHID,
U TBEeporo tena. Mzmepenue 3aMKUCBIBATh PE3YyJIbTaThl C YYETOM | MEPHBIA CTAKaH, CTAKaH C
3. TEMIIEpaTypbl IIPU TIOMOIIH MOTPEIHOCTH u3MepeHus: Hayunts | oTiimBOM
KUJKOCTHOTO TEPMOMETPA U U3MEPSTh TEMIEPATYPY IIPU TepmomeTtp, 1aTUnK
JATYMKA TEMIIEPATYPHI. MOMOIIY TEPMOMETPA, 3aMKUChIBATh | TeMIIepaTypbl U3 HUGPOBOH
pe3yNbTaThl C YUETOM naboparopuu
MOTPEUIHOCTH U3MEPEHUS
BrinonHenue TBOpUECKUX PaccmoTpets crioco0sl st
4 3a/laHu# IO MTOUCKY CIIOCOOOB U3MEPEeHUS pa3sMepoB JIunelika, Tpancnoptup,

CEKYHJIOMEp




HAIpUMeEp, Pa3MEPOB MAJBIX
00BEKTOB (BOJIOC, IPOBOJIOKA),
yIaJICHHBIX 00BEKTOB,00JIBIIIIX
pacCTOSIHUNA, MAJIBIX
IPOMEKYTKOB BPEMEHH.

JUIsL U3MEPEHNS IPOMEXYTKOB
BpemeHnH. Co3nanue npoekra «Kak
U3MEPUTH ...»

5.

IIpoexTHast 1eATeIbHOCTD.

3ammura nmpoeKTa.

Paznen 2. IlepBoHayasibHble CBeJIEHUsI O CTPOEHNH BelecTBa (6 1)

Ornpenenenue pa3MepoB MaJbIX

Crnioco0 psiioB AJis ONpeieieHe
pa3mepoB Maibix Ten. OreHka
pa3MepoB aTOMOB M MOJIEKYJI

C UCMOJIb30BaHUEM (poTorpaduii,

@DOTO MOJIEKYJIbI, INHEWKA,
pacTBOp MbLIa B BOJE,

6. e MUIIETKA, KIOBETA, BECHI,
TMOJTy4CHHBIX HA aTOMHOM CHIIOBOM | nasyopec, HEGOIBIION
MHKPOCKOIIC (ACM).OHpeHeHeHI/Ie CTaKaH, TaJbK, COCYJ C BO)IOﬁ
pa3MepoB MOJICKYITBI MbLIa
Kommnsrorep, Mukpockon
OMOJIOTHYECKUH, KaIljs
JlokazaTh CyIeCTBOBAaHUE MOJIEKYJ
HaoOmronenne u o0bsicHEHNE i’ MOJIOKa, pa30aBJICHHOTO
7. U CIIPaBETMBOCTH MOJICKYIISIPHOU .
OPOYHOBCKOTO JIBH)KCHUS. BOJIOH, KaIlIl KPacku 1
TEOPHUH BEIICCTRA. .
TYIIIM, PACTBOPEHHOM B
BOJIC.
KPYIIMHKY 4as, IBa
Onpenenutb ckopocTh AU dy3uu B pyn g
Habmonenue u o0bsiCHEHHE . . TOHKOCTEHHBIX CTaKaHa,
8. XOJIOJTHOM M TEIUIOH BOJIE, B rase,
sBieHUS TUGHy3Un. TEPMOMETP, BOJIA, YaChl UITH
TBEPJIOM TeJIe.
CEeKYHJIOMED, TYXH.
HabGop st nzyuenus
ra30BbIX
Habmronenue TemoBoro
3aKOHOB WJIHM KU POBas
HabOmronenue TemioBoro pacIIMpeHHs ra3a v BbISICHCHUE
0. nabopaTopus: JaTYUK

pacuiupeHus ra3os.

YCJIOBI/Iﬁ HCIIOJIBb30BaHHs B
TCIIJIOBBIX MalllMHAX

JaBJICHUA, JaTYUK
TEMIICpATypPbI, ITATUB, COCY
JJI1 AEMOHCTPpAalK ra30BbIX




3aKOHOB, JINHENKA, COCY]L C
10Bo 101, cipTOBKA

[IpoBenenue u 0ObsiICHEHNE
OTIBITOB

HOI[I‘ OTOBUTH OIIbITHI,
JIEMOHCTPUPYIOLIHE

Hemoncrpanus «Mcnapenue

10. 10 OOHAPYKEHUIO CHIT CYILIECTBOBAHUE CHUII
CIIUPTay: pa3HbIC CIIUPTHI.
MOJICKYJISIPHOTO MIPUTSIKEHUS U | MOJICKYJISIPHOTO TIPUTSKCHUS
OTTaAJKUBaHUS. 1 OTTAJIKUBAHUA.
3amura npoekra «Ctpoenue
11. [IpoekTHas nesITenbHOCTb. n P P

BEIIECTBAY

Paznen 3. /IBuiken

e U B3aumojeiicteue te (8

1)

Ornpenenenne CKOpOCTH
PaBHOMEPHOTO IBHXKEHUS

Onpenenutb CKOPOCTh
PaBHOMEPHOIO JIBHKEHUS
KapeTKH (JIEKTPUUECKOTO

Habop «Mexanuueckue
SIBJICHUSD» WITA KOMILUTEKT NeS
I'MA: mratuB
nabopaTopHbIH,

12. (1apukaB KHUAKOCTH, MOJEIN aBTOMOOWJIST), COIIOCTABUTH
MEXaHUYeCKasi CKaMbsl,
NEKTPUYECKOTO aBTOMOOMIIS M | aHAJIUTUYECKOE U Tpaduyeckoe .
OpYCOK JIepeBSIHHBIMN,
T. I.). BBIPAYKEHUE 3aBUCUMOCTHU .
AIIEKTPOHHBIN CEKYHIOMEp C
NepeMeIIeHUs] OT BpEMEHH.
JaTYNKAMHU
[udposas maboparopus:
JATYUK TEMIIepaTyphbl,
nmpobupka,
BBecTu nonsTue cpenHen MyTeBol | JIMCTOYKH OymMaru, pe3uHKH,
Onpenenenue cpeaHei CKOPOCTHU KaK XapaKTEePUCTUKHI Habop «Mexanuueckue
CKOPOCTH HEPaBHOMEPHOTO JIBMKCHHS, SIBJICHUSD» U KOMILIEKT Ne5
13. CKOJIbKEHUsI OpycKa UiTn OIpEeIeINTh MTHOBEHHYIO cKopocTh | ['A: IllTaTuB
HIapuKa 1o TUIST 1abopaTopHbIH,

HaKJIOHHOM INIOCKOCTH.

HpHMOHHHeﬁHOFO HCPABHOMCPHOT'O
JBHXKXCHMUA.

MEXaHUYECKasi CKaMbs,
OpyCOK JIepeBSIHHBIH,
AIIEKTPOHHBINA CEKYHIOMEp C
JaTYNKAMH




Ornpenenenue mIoTHOCTU

OKCIEpUMEHTAIBHO ONIPEAEIATh
MJIOTHOCTH BEILIECTBA TBEPJIOTO

Hab6op «Mexanudeckue
SIBJIICHUSD» WU KOMILIEKT Nel

14. TBEPAOIO I'MA: Habop Ten pa3HO
TeJa, IPEICTABIATh PE3yJIbTaThl
Tena . Macchl, MEH3YpKa,
U3MepeHuil B BU€ Ta0JInLL
AJIIEKTPOHHBIEC BECHI
CdopmupoBath 3HaHUS O
$op p . Habop «MexaHnukay: ITaTHB,
paBHOzecTBYIOMEN cril. HayuuTs: M
phlyar, JIMHEWKa, 1Ba
CKJIQJIbIBaTh BEKTOPHI CHUII,
. . OJIMHAKOBBIX I'Py3a, 1B
15. [IpaBuna cnoxxeHus cui JIEWCTBYIOIIMX BJIOJb OJHOMN
> 0J10Ka, HUTh HEpaCTsHKUMaA,
MPSIMOTA; OTIPENEISITh .
ABHOEHCTBYIOIIYIO CHII JTUHEHKa U3MepUTeIbHas,
p YIOTyro ’ JIMHAMOMETP
WCIIOJIh3YSI MPABWIIO CIOXKEHUSI CUJIT
Ha6op «Mexannueckne
CdopmupoBaTh 3HaAHUS O CHUJIE
SIBJIEHUS WJIA KOMIUIEKT N2
Nsmepenue ynpyroctu. MccienoBats cBs3b
16 oCTH MEKITY CHUION oCTH I'MA: mratuB ¢ Kpenexom,
' YIPYT Y  Ypyr S Habop NpyXuH, HAbOP
MIPY>KUHBI BO3HHUKAIOIIEH MTPHU yIIPYro .
IPy30B, TUHEHKA,
nedopManuu, 1 yIIMHEHHEM Teja
JUHAMOMETP
CdopmupoBath 3HaHHS 00 Ha6op «Mexannueckue
YCTPOMCTBE ¥ MPUHIUIIE ACUCTBUS | SIBJCHUS WA KOMIUJIEKT Ne2
['panynpoBanue npyxUHbI
nuHamometpa. M3roroButs npubop | [MA: nuramomeTtp ¢
17. Y U3MEPEHHE CUJIT
JUISL U3BMEPEHHUSI CUJIbI, HAYYUTD: npeaenoM usmepenus 5 H,
JUHAMOMETPOM.
U3MEPSTh MOJYJIb CUJIBI MPYKMHBI HA TUTAHILETE,
JMHAMOMETPOM; rpy3bl Maccol 1o 100 r
Ornpenennuts 3aBUCUMOCTb CHJIBI
TPEHUS CKOJIbKEHUS OT CHUJIbI Habop «Mexanuyeckue
JIABJICHUS U XapaKTepa SIBJICHUS» UM KOMILIEKT No2
conpukacaromuxcs nopepxHocreid. | 'MA:nepeBsHHbII Opycok
W3smepenue cuibl TpeHUs p H p AeP PYCOT,
18. W3meputh k03P PUIHEHT TpeHUS Ha0Op rpy30B, MEXaHUYeCKast

CKOJIBXCHUA

CKOJIBXXCHHA M ITOKa3aThb €1ro
HC3aBUCUMOCTD OT ILJIOIIaanu
MMOBCPXHOCTHU COIIPHUKACAOIINXCA
TCII.

CKaMbsi C pa3HbIMHU
IMMOBCPXHOCTAMU,
AUHAMOMETP




3amura npoexTa rno TemMe
19. [IpoexTHast 1eATENBHOCTD. «IInoTHOCTBY,
«3MepeHue CuibD.
Pasnen 4. /laBjenue TBEpABIX TeJl, JKUAKOCTeH 1 1a30B (6 4)
CdopmupoBath 3HaHUS O JABJICHUU
JKUJIKOCTEN U Ta30B, 3aKOHE Hudposas
20 3akoHn [lackansa. Onpenenenne | Ilackans. Hayunts: HabmonaTh naboparopust:laTunx
' JABJICHUS KUJKOCTH SBJICHHUE TIEPEIauM JTaBJICHUS JIaBJICHUS, IITATUB, paboyas
KUJKOCTAMHU; OOBSICHATD €MKOCTb, TPYOKa, TUHEHKa
3aBUCHUMOCTD JJaBJICHUS Ta3a OT
n(posas 1adbopaTopusi:
IIponemoHCTpUpPOBATH U Hudp patop
AtMocdepHoe u ACCUITATE Jatuuk naBiaeHus, npudop
OGapoMeTpruYecKoe p JUTSL IGMOHCTpAIIAN
21. a0COJIIOTHOE U 0apOMETPUIECKOE
naBieHue. MarneOypckue aTMOC(epHOTo JTaBJICHMUS,
nasieHue. PaccMoTtpeTs .
MIOJIyLLIAPHSL. rpy3 5 kr, 10 Kr, BaKyyMHBIN
BAaKyyMETPHUYECKOE JIaBJICHHE.
HacocC.
Ha6op «Mexannueckue
SIBJICHUS WA KOMIUIEKT Nel
2 N3MepeHne BbITaTKUBAIOIEH Hayuutps uzmepstsb I'MA: nuHamoMeTp, IITaTUB
' CHJIBI BBITAJIKUBAIOIIYIO CHITY YHHUBEpPCaJIbHBINA, MEPHBII
nUIuHIp (MEH3YypKa), TPy3
WINHIPUYECKUN, HUTh
Habop «Mexanuueckue
SIBJICHUS WA KOMIUIEKT Nel
Hayuutsb: paccuutbIBaTh
I'MA: nunamoMeTp, IITaTUB
. BBITAJIKUBAIONIYIO CHILY U CUITY . .
W3ydenue ycnoBuil miaBaHus YHHUBEpPCAJIbHBINA, MEPHBII
23. Tena TSKECTH; UCCIIEI0BATh YCIOBHS LR (MeH3YPKa), T
IUTaBaHUs TeJa; OObSICHSTD P YPKa), TPy3
HWIHHIPUYECKUA, HUTD,
MPUYMHBI [IJIAaBAHUS Tell
MOBapeHHas COJIb, MaJI0oYKa
JUISI TIEpEMEIIMBAHUS
DKCTIEpUMEHTAILHO TIPOBEPUTH Hab6op «Mexanudeckue
[IpoBepka HE3aBHCUMOCTH
24. . TUIIOTE3Y O HE3aBUCUMOCTHU SBJICHUS» UM KOMILIEKT Nel
BBITAJIKUBAIOIICH CHJIBI, .
BBITAJIKMBAIOIICH CHJIBI, I'MA: nuHamomeTp, TaTHB




JIEHCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MACChI TeJa.

JICHCTBYIOLIEH HA TEJIO B
JKUJIKOCTH, OT MacCChl
Tena.

YHUBEPCAJIbHBIN, MEPHBIN
LWIMHIDP (MEH3YpKa), Ipy3
LHWIMHIPUYECKUN U3 pa3HbIX
MaTepuajoB, HUTh

Koncrpynposanue apeomerpa
501041

[Tpoxymats mpuHIHIT pabOTHI
apeoMeTpa v IPUHILUIT
rpaxyupoBanus npudopa. Co3nath

25. KOHC OBaHMUE JIOJKUHU
TPyHpoOBaL: MOJIENTb JIOJKH 1
onpeseNeHue e¢
X SKCIIEPUMEHTAILHO OTPEIEIUTh €€
IPy30M0[bEMHOCTH.
IPy30I0IbEMHOCTb
3aImuTa NpoeKkTa « ApeoMeTpy HilH
26. [IpoekTHAs JeATENbLHOCTS. «I'py30MOBEMHOCTE JIOAKHY

Paznea S. Pabora u MomHoOCTB. JHeprus. (6 1)

Onpenenenue padOTHI CHITBI
TpeHus
IIPH PAaBHOMEPHOM JIBHYKCHHH

Cobpath ycTaHOBKY I10 ONHCAHUIO,

Habop «Mexannueckue
SIBJICHUS WJIA KOMIUIEKT No2

27. Tera MIPOBECTH U3MEpeHUs U BeIYucuTh | ['MA:nepeBsiHHBIN OpYyCOK,
. paborty. HabOp rpy30B, MeXaHUYeCcKast
10 TOPU30HTAIBHOU
CKaMbsl, JUHAMOMETP
MTOBEPXHOCTHU.
CoOupaTh yCTaHOBKY I10
OIMCAHUIO, IPOBOIUTH
3KCIIEPUMEHT I10 MTPOBEPKE Habop «Mexanuyeckue
YCIIOBHSI PABHOBECHS pblUara; SBJICHUS» UM KOMILIEKT Ne6
N3y4yenue ycioBHsl paBHOBECHS
28. rdara 3alMChIBaTh PE3YJIbTAThI B BUE ['A:pbryar ¢ KperjeHus MU
p TabIuIbl; POPMYIHPOBATH BHIBOJ O | A7 TPY30B, HAOOP TPY30B M0
BBITIOJTHEHHOU paboTe u 100 r, amHAaMoMeTp
pe3ynbTaTax ¢ yueToM
MOTPEUIHOCTH U3MEPEHUH
HccnenosaTh npudnHbI Habop «Mexanuueckue
N3yuenne noaBuxHbIX U
29. HEBO3MOKHOCTH BBIUTPHIIIA B CHIIE | SIBICHUSD WM KOMIUIEKT Ne6

HCIIOABHKHBIX OJIOKOB

B HCIIOABMXXHOM OJIOKE U

I'MA: noaBvXHBIN U




BBIMIPBILIA B CUJIE IIPU
HCIIOJIb30BAHUH
IIOIBIDKHOTO OJI0KAa;

HETOIBIKHBIN OJIOKH, HAOOP
IpYy30B, HUTh, JHHAMOMETP,
IITAaTUB, IMHEIKA

Namepenue KI1J] mpu noaseme

Hayuuts coOuparh ycTaHOBKY 1O
OIHUCAHUIO; IPOBOJIUTH
AKCHEPUMEHT MO ONPEICTCHHUIO
KII/I npu noaseme Tena no
HAKJIOHHOM INIOCKOCTH;

Habop «Mexanuueckue

SIBJICHUS» WJIM KOMILIEKT Ne6
I'HA: llITaTus,

30 5 3aMMChIBAaTh PE3YNbTAThI MeXaHU4yecKas
TeJa 10 HAKJIOHHOM TIJIOCKOCTH .
U3MEpEeHUuil B BUI€ TaOIUIIBL; CKaMbsl, OPYCOK C KPIOUKOM,
(bopMyIHpPOBaTh BHIBOJ O nuHelKa, Habop rpy30B,
BBITIOJTHEHHOU paboTe u JTUHAMOMETP
pe3ynbTaTax ¢ yueToM
MOTPENTHOCTH U3MEPEHUS
Habop «Mexannueckue
SIBIICHUS WM KOMILJIEKT Neb
HayuuTh BBIYUCITATH .
N3ydenue «3010TOr0» MpaBuiia I'MA: moaBUXHBIN 1
31. BEJIMYMH,UCIIOJIb3YS N
MEXaHUKH HEMNOIBWKHBIN O10KH, HAOOP
MEXaHUKH
Ipy30B, HUTb, JUHAMOMETP,
[ITAaTUB, JINHEHKA
[Tony4yenue TemIOThI NpU [Ipoananu3upoBaTs npouecc
32. Y1 p p p pont [udposas maboparopwsi.
TPEHUH U nepexoja
IToarotoBuTH
33- IIpoekTHas eqaTebHOCTD. 3aluTa o o
WHAUBUAYAIbHBIN y4eOHBIH
35 MIPOCKTA

IPOCKT M 3allTUTUTE €T'0.




