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HHOACHUTEJIbBHASA 3AIIMCKA

eas u 3axaun

* Peanu3anus ocHOBHOW o001I€00pa3oBaTeabHON MpOrpaMMbl IO YYEOHOMY IpEIMETY
«Pu3KKa»B paMKax BHEYPOUHOH 1€ATEIbHOCTH 00yUarOIINXCS.

* BoBiieuenue yuamuxcsi B UCCIEA0BATEIbCKYIO U IPOEKTHYIO EATEIbHOCTD.

* Opranu3aiys BHey4eOHOI AEATEIbHOCTH B KAHUKYJISIPHBIA MIEPUOT

* [ToBbIIIeHNE TIPOPECCHOHATHFHOTO MacTEPCTBA MEIAarOrMYeCKHX pabOTHUKOB IeHTpa «Touka

Pocray.

[IpodunbHelii KOMIUIEKT 00OpynOBaHUs oOecrieunBaeT JPPEKTUBHOE JOCTHUKEHHE
00pa3oBaTeNbHBIX PE3YIbTaTOB OOYYAIOIUMUCS IO TPOrpaMMaM €CTECTBEHHO-HAayYHOH
HaNpPaBJICHHOCTH, BO3MOXKHOCTh YIIyONIEHHOTO W3ydeHHs] (HU3UKH, B TOM 4YHCIE JUIA
dbopmMupoBaHus HU300pETATENLCKOTO, KPEATUBHOTO, KPUTUYECKOTO MBIIIJICHUS, Pa3BUTHS
(GYHKIIMOHATBHOH TPaMOTHOCTH y OOYyYaromMXCs, B TOM YHCIIE €CTECTBEHHO-HAYYHOU U
MaTeMaTHYECKOM.

DKCIIEpUMEHT SIBJIICTCS MCTOYHHKOM 3HAHUM W KPUTEPHEM WX WUCTHHHOCTH B HayKe.
Konnenmust coBpeMeHHOTO 00pa3oBaHHs MOIPa3yMEBAaeT, YTO B YU4EOHOM DSKCIIEPHUMEHTE
BEAYUIYIO pOJb JOJDKEH 3aHSATh CaMOCTOSITENIbHBIA HCCIIEIOBATEIbCKUN  YYEHUYECKUM
skcrniepuMeHT. COBpEMEHHBIE IKCIIEPUMEHTAIBHBIC UCCIENIOBAaHUA TO (HU3UKE YKE TPYIHO
MIPEJICTaBUTh 0€3 MCIOJIb30BAaHUS HE TOJBKO AHATOTOBBIX, HO M MHU(POBBIX W3MEPUTEIIHHBIX
npubopoB. B deneparbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe (mamee —
®I'OC) mpommcaHO, YTO OJHUM W3 YHUBEPCAIBHBIX Y4eOHBIX AecTBui (mamee — YY),
MpUOOpETaeMBIX y4allUMHCS, AOJDKHO CTaThb YMEHHE «IIPOBEIEHHUS OIbITOB, IPOCTHIX
AKCIEPUMEHTAJIbHBIX HCCIEA0BAHUN, MPSIMBIX U KOCBEHHBIX M3MEPEHHI C HCIOJIb30BAHUEM
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOBY.

Y4eOHbIN SKCTIEPUMEHT TI0 (PU3HKE, TPOBOIUMBIN Ha TPAIUIIMOHHOM 000pyaoBaHuH (0€3

MpUMEHEHHs TU(PPOBBIX JTabOpaTOpuii), HE MOXKET B TOJIHON Mepe 00eCIeunTh PEIICHHE

Bcex oOpa3oBaTeNbHBIX 3a7ad B COBpEeMEHHOM 1koje. CHOXUBLIAsCS CHUTYyalUs

00ycIoBJIeHA CYIIECTBOBAHUEM psijia IPOOIIEM:

* TPAJIMLIMOHHOE IIKOJbHOE 000pYIOBaHHE M3-3a OTPAHMUYCHUS] TEXHHUUECKHUX BO3MOXKHOCTEH
HE MO03BOJISIET MPOBOJAUTH MHOTHE KOJMYECTBEHHBIE UCCIIEI0OBAHUS;

* JUINTETILHOCTh MPOBENCHUS (PU3MYECKHX HCCIEAOBaHMI HE BCerja Corjacyercss cC
JUIUTEIBHOCTHIO YUeOHBIX 3aHATHII;

* BO3SMOXKHOCTb ~ NPOBEJIEHUS MHOTUX  (PU3UYECKHX  HUCCIEJOBAaHUI  OrpaHUYMBACTCS
TpeOOBaHUSMU TEXHUKU OE30MMACHOCTH U JIp.

Hudposas nmabopaTopusi KapAUHAIBHBIM 00pa30M H3MEHSET METOAMKY U COJICpKaHHE

OKCIEPUMEHTAJIbHOW JEATEIbHOCTH U IOMOTAeT PELIUTh  BbIIIETIEPEUHCICHHbBIE

npobiemsl. [1Iupokuii criekTp nu(pPOBBIX AATYMKOB MO3BOJSET YUALUMCS 3HAKOMUTHCS C

napamerpamMu (HU3MUECKOTO HKCIEPUMEHTa HE TOJIbKO Ha KaueCTBEHHOM, HO M Ha

KoJnu4ecTBeHHOM ypoBHe. C momombio 1udpoBoii 1abopaToOpuu MOXKHO MPOBOAUTH

JUINTENbHBIA JOKCIEPUMEHT Jaxe B OTCYTCTBUHU OJKCIlepuMeHTaropa. llpu stom

u3MepsieMble TaHHbIE U PE3yAbTaThl UX 00pabOTKU O0TOOpakKAIOTCS HEMOCPEACTBEHHO Ha

9KpaHe KOMITbIOTEpA.

B mporecce popmupoBaHus SKCIIEPUMEHTATBHBIX YMEHUN TIO (DU3UKE yHaAIIUNUCs YIUTCS

MIPEICTaBIATh HHPOPMAIINIO 00 HCCIEI0BAHUN B YETHIPEX BUIAX:

* B BepOaJTbHOM: OIMHCHIBATH IKCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb JKCIEPUMEHTA,
(uKcHpOBaTh BHUMAaHUE HA U3MEPSIEMBIX (DU3MUECKUX BETMIMHAX, TEPMUHOJIOTUH;

* B TAaOMUYHOM: 3aTIOJHATH TAOMUIBI JAHHBIX, JISKAIUX B OCHOBE TIOCTPOCHUs rpaduKoB (pu
3TOM Yy y4alIuXcsi BOZHUKAET MEPBUYHOE MPEICTABICHHIE O MaclITabax BEIUYHH);

*B Fpa(pI/UICCKOMZ CTPOUTH Fpa(I)I/IKI/I 10 TaOJUYHBIM JaHHBbIM, 4YTO IIO3BOJIACT HCpCﬁTH K



BBIIBIDKCHHUIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXIy (H3UYECKUMHU BEIUYMHAMH (IIpU
OTOM YYHUTCJIb IIOKAa3bIBACT MPCUMYHICCTBO B BHU3YyaJlW3allMU 3aBHCHUMOCTEH MCKIAY
BCIMYMHaMU, HarjisJHOCTh U MHOFOMepHOCTL);

* B AHAWIUTUYECKOM (B BHUJE MAaTEMaTMYECKUX YpPAaBHEHUM): IMPUBOJIUTH MaTeMaTHUECKOe
OIIMCAaHUC B3aMMOCBA3HU (1)I/I3I/I‘-IGCKI/IX BCJINYNH, MAaTCMAaTHU4YCCKOC O606IJ_ICHI/I€ MOJIYYCHHBIX
pe3yJIbTaToB.

* IOCTPOCHUE MOJCIIEH;

¢ BBIIBHKCHHUEC T'HIIOTE3,

* SKCTIIEpUMEHTAIbHAS TTPOBEPKA TUIIOTES;

¢ aHaJIu3 JaHHBIX 9KCIICPUMCHTOB UJIN Ha6JIIOI[€HI/II71;

* (popmynHrpoBaHUE BBIBOJIOB.
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IInanupyemMsblie pe3yJibTaThl

JIMYHOCTHBIE Pe3yJabTaThl

OOy4Jaromuiics MOJy4UT BO3MOKHOCTH ISl (JOPMUPOBAHUS CICIYFOIIUX JIMIHOCTHBIX
pe3yJIbTaTOB:

* pa3BUTHE NIO3HABATEIILHBIX UHTEPECOB, MHTEIVICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

* YOOKIEHHOCTh B BO3MOXKHOCTH TIO3HAHWS MPHUPOABI, B HEOOXOJUMOCTH pPa3yMHOTO
WCMOJIb30BAHUS  JOCTMKEHMI HAyKMW M TEXHOJOTMA U1  JAJIBHEHIIEro  pa3BUTHSA
YEJIOBEYECKOro 00IIeCTBa, YBAXKECHUE K TBOPIIAM HAYKU U TEXHUKHU, OTHOIICHHE K (PU3HKE KaK
K JIEMEHTY 00III€UeIOBEYECKOM KYIbTYPHI;

* CaMOCTOSTEIbHOCTh B IPUOOPETEHNN HOBBIX 3HAHUHN U MPAKTUYECKUX YMEHUN;

* TOTOBHOCTDH K BBI60py KU3HCHHOI'O IIYTH B COOTBETCTBUU C cOOCTBEHHBIMHA HHTCPECaMU U
BO3MOKHOCTSIMHU;

* MOTHBaNUsl 00pa30BaTENLHON JEATETPHOCTH Ha OCHOBE JIMYHOCTHO OPHUEHTHPOBAHHOTO
MOJIX0/1a;

* (popMupoBaHUE IEHHOCTHOTO OTHOLIEHUS JAPYT K APYry, K YUUTEN0, K aBTOpaM OTKPBITUI U
n300peTeHui, K pe3ynbprataM o0yueHusl.

MeTtanpeaMeTHbIe pe3yJIbTaThI
OOyyvaromuiics  TOJYYUT  BO3MOXKHOCTH Ui (OPMHUPOBAHMUSI  CIEIYIOLIUX
MeTanpeIMEeTHBIX Pe3yIbTaTOB:
* OBJIQJICHUE HAaBBIKAMH CaMOCTOSATEIBHOIO MPHUOOPETEHMs] HOBBIX 3HAHUM, OpraHU3aLUU
y4eOHOI JeATeNnbHOCTH, IOCTAHOBKHM IieNiell, NJIaHUPOBAHUS, CAMOKOHTPOJS U OLIEHKH
pe3yabTaTOB CBOEH IEATENbHOCTH, YMEHUSMHU NPEABUIECTh BO3MOXKHBIE PE3yJIbTAThl CBOMX
e CTBHIA;
* IOHUMaHUE PA3NINYUNA MEXAY HUCXOAHBIMM (PaKTaMHM M THIOTE3aMM Ui UX OOBSCHEHHS,
TEOPETUYECKMMH MOJIEJIIMU U pEaJbHbBIMH OOBEKTaMM, OBJIQJCHUE YHHBEPCAJIbHBIMU
y4eOHbIMHM JCUCTBUSAMM Ha IpHUMEpax THIOTe3 I OOBACHEHHs] HU3BECTHBIX (AKTOB MU
9KCIEPUMEHTAIbHOM NPOBEPKU BBIABUIAaEMbIX THIIOTE3, Pa3pabOTKH TEOPETUUYECKUX MOJEIeH
IIPOLIECCOB WJIH SBJICHUH;
* (hopMHpOBaHME yYMEHHI BOCIPHHMMATh, NepepadaThiBaTh U NPEABABIATb MHPOPMALUIO B
CIIOBECHOHM, OOpa3HOHM, cuMBOJIMYecKOW Qopmax, aHanu3UpoBaTh U IepepadaTbIBaTh
MOJIydEHHYI0 HMH(OpPMAlMI0O B COOTBETCTBUM C IIOCTaBJIEHHBIMU 3aJladyaMM, BbIACIATH
OCHOBHOE COJIepKaHHE MPOYUTAHHOTO TEKCTa, HAXOIUTb B HEM OTBETHI Ha IOCTABJICHHBIE
BOIIPOCHI U U3Jararh ero;
* IpUOOpPETEHNE OIBITa CAMOCTOSITEIBHOIO IOMCKA, aHauu3a M oTOopa HHpOpMALUHU C
UCIOJb30BAHUEM DPA3JIMYHBIX HCTOYHMKOB U HOBBIX HH(MOPMAIIMOHHBIX TEXHOJOTHH JUIs
peleHus Mo3HaBaTeIbHbIX 33/1a4;
* pa3BUTHE MOHOJIOTMYECKOM M JIUAJOTMYECKOM pedd, YMEHHs BbIpakaThb CBOM MBICIIH,
CIOCOOHOCTH BBICIYIIHMBATh COOECEHUKA, MOHMMATh €ro TOUKY 3pEHMs, NPU3HABaTh Ipa BO
JPYroro 4ejoBeKa Ha UHOE MHEHME;
* OCBOCHHME NPUEMOB JEHCTBUI B HECTAaHAAPTHBIX CUTYyalUsAX, OBJIAJICHHE IBPUCTUYECKUMU
METOJIaMH peLIeHUs TPpooeM;
* (hopMupoBaHNe yMEHUI pabOTaTh B IPYIIE C BHIIOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH,
MPEJCTABIATh U OTCTAMBATh CBOU B3IJIABI M YOEXKIEHHSI, BECTH TUCKYCCHIO.
Pezynamuenvie YY/[
OOyuaromuiicsi MOJIy4UT BO3MOXKHOCTD JUIsI (POPMHUPOBAHUS CICAYIOUIUX PETYIATUBHBIX
YV I.
1. YMeHne caMOCTOSTENHHO ONpEAesATh e 00y4eHus, CTaBUTh U (POPMYIHUPOBATH HOBBIE
3agaud B y4€0e W IO3HABATENbHOU JESATEIbHOCTH, Pa3BUBATh MOTHUBBI U HMHTEPECHl CBOEH
[I03HABATEIbHOMN AEATEIbHOCTH.



OOy4Jaromuiicss CMOXKET:
* aHAJIM3UPOBATH CYLIECTBYIOIINE U IUIAHUPOBATH OyAyIIne 0Opa3oBaTeIbHbIE PE3yIbTAThI;
* UACHTUUIIPOBATH COOCTBEHHBIE TPOOIEMBI U OTIPENIENIATH TIABHYIO IIPOOIIEMY;

* BEIBUTaTh BEPCUU pelieHHuss NpoOieMbl, (OPMYIUPOBATh THUIOTE3bl, NPEABOCXUIIATH
KOHEUYHBIN Pe3ysbTaT;

* CTAaBUTH IIEJIb JEATEIHHOCTH HAa OCHOBE OIpPENeNEHHON MpOOJIEeMBbl M CYIIECTBYIOMIMX BO3
MOXKHOCTEH;

* bopmynupoBaTh y4eOHBIE 3aJaud KaKk [Iard JIOCTM)KCHUS IIOCTABJICHHOW  IIeNU
NeSITENIbHOCTH;
* 000CHOBBIBAThH IEJIEBBIC OPUEHTHPHI U MPUOPHUTETHl CCHIIKAMH Ha LEHHOCTH, yKa3blBas W
000CHOBBIBas JJOIMUECKYIO TIOCIEA0BATEIbHOCTD I11aroB.
2. YMEHHE CaMOCTOATENBHO TUIAHUPOBATh IIyTH JIOCTHKGHUS Leleld, B TOM YHCIE
albTepHATUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3hPeKTUBHBIE CTIOCOOBI pelIeHUs y4EeOHbBIX
Y NIO3HABATEJIbHBIX 3a/1a4.

OO0yuaromuicst CMOXET:
* onpeneNsITh HeoOoxoauMoe(bie) AeiCTBUE(s)) B COOTBETCTBUU C Y4E€OHOW M MO3HABaTEIbHOM
3a/la4yaMM U COCTABJIATH AIITOPUTM €ro(HX) BBITIOJIHEHUS;
* 000CHOBBIBaTb M OCYILECTBIATH BBIOOp Hambosee 3(PGEKTUBHBIX CIOCOOOB pEIICHUS
y4eOHBIX U MO3HAaBAaTEIbHBIX 3a7a4;
* OIIpeNeNsTh/HAX0AUTh, B TOM YHCJIE€ U3 MPEUIOKEHHBIX BapUaHTOB, YCIOBUSA IS
BBITIOJIHEHUSy4eOHON U MO3HABAaTEIbHOM 3a/1a4;
* BBICTpaMBaTh JKU3HEHHbIE IUIAHBI Ha KpaTKOCpOuHOe Oynyiiee (3asBisTh IEJIEBbIe
OpUEHTHUDBI, CTAaBUTh aJEKBaTHbIE MM 3aJaud M Npeajarat JCHCTBUSA, YKas3blBas H
000CHOBBIBas JIOTHYECKYIOMIOCIIEA0OBATEIHHOCTD 11AaTOB);
* BEIOMPATh U3 NPEJIOKEHHBIX BAPUAHTOB U CAMOCTOSATENBHO UCKaTh CPEACTBA/PECypCHI s
peleHus 3a1a4n/JOCTHKEHUS LIETIH;
* COCTaBJIATH IUIAH PELICHUs IPOOIeMbl (BBINOJIHEHUS IPOEKTA, IPOBEACHUS UCCIIEOBAHNUA);
* OIpEAEATh NOTEHIMAJbHBIE 3aTPYIHEHHMsS IpPHU pELIEHHH Y4eOHOM M IO3HaBaTEIbHOM
3aJjaud ¥ HaXOJUTh CPEJICTBA JUISl UX YCTPAHEHUS;
* OIIMChIBaTh CBOM ONBIT, 0OpPMIIss €ro s Mepejadd JIPYruM JIIOJSIM B BUAE TEXHOJIOTMU
peleHus MpaKTUYECKUX 3a1a4 ONpeeIEHHOr0 Kiacca;
* [UTAHUPOBATh U KOPPEKTUPOBATh CBOIO MHIMBUYaIbHYIO 00pa30BaTEIbHYI0 TPACKTOPHIO.
3. YMeHue COOTHOCUTb CBOM JEHCTBHMS C IJIAHUPYEMBIMH pE3yJbTaTaMH, OCYILIECTBIATh
KOHTPOJIb CBOEH JEATEIbHOCTU B IPOLIECCE JOCTHXKEHUS pe3yibTara, ONpeieNiTh CHOCOObI
NeWCTBUI B paMKax NPEeAJIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JIEHCTBUS
B COOTBETCTBUU C U3MEHSIOIIECHCS CUTYyaluei.

Oo0yuaromuiicst CMOXKeT:

* OIIpEeIeSITh COBMECTHO C MEAaroroM M CBEPCTHUKAMU KPUTEPHUH TUIAHUPYEMBIX PE3yIbTaTOB
Y KpUTEPUU OLIEHKH CBOEH y4eOHOI 1eaTeIbHOCTH;

* CUCTEMaTU3UPOBATh (B TOM YHUCIIE BBHIOMpATh MPUOPUTETHBIC) KPUTEPUU ILUIAHUPYEMBIX pe
3y/lbTaTOB U OLIEHKH CBOEH AEATEIbHOCTH;

* OTOMpaTh MHCTPYMEHTHl JUISI  OLICHMBAaHUS CBOEH  JIEATENIBHOCTH, OCYILIECTBISATh
CaMOKOHTPOJIb CBOEH JIEATEIbHOCTH B paMKax MPEAIOKEHHBIX YCIOBUNA U TpeOOBaHMIA;

* OLIECHUBATh CBOIO JEATEIBHOCTb, apryMEHTUPYS HPUYMHBI JOCTUKEHWSI MU OTCYTCTBHS
IJIAHUPYEMOTO PE3YIbTaTa;

* HAXO/IUTh JIOCTaTOYHBIE CPEJCTBA JUIS BBINOJIHEHHUsS Y4EOHBIX ACHCTBUI B M3MEHsIOLIEHCS
CUTYallUU W/WIU NPU OTCYTCTBUU ITUIAHUPYEMOTO pe3yibTaTa;

* paboTas Mo CBOEMY IUIaHY, BHOCHUTh KOPPEKTUBBI B TEKYIIYIO JEATEIbHOCTh HAa OCHOBE
aHalM3a W3MEHEHWH CHUTyalluu JUis TONy4YeHHsS 3allJIaHUPOBAHHBIX  XapaKTEPHUCTUK
POYKTa/pe3ynbTara;

* YCTAaHABJIMBATh  CBA3b  MEXKJAY TMOJYUYEHHBIMH  XapaKTePUCTUKAMH  TPOAYKTa |



XApaKTCPUCTUKAMU IpoHecCa ACATCIIBHOCTH MW IO 3aBCPUHICHUU JACATCIBHOCTH IIPCAJIaraTb
HU3MCHCHUC XAPAKTCPUCTHUK IMpoHCcCCa I MOJTYUCHUA YITYYIICHHBIX XapaAKTCPUCTUK ITPOAYKTA,

¢ CBCPATH CBOU ﬂeﬁCTBHH C NOCJIbIO U IIpHU H€O6XOI[I/IMOCTI/I HCIIPABJIATH OIIMOKHU
CaMOCTOATCIIBHO.

4. YMeHue OIICHWBATh NMPABWJIBHOCTH BBIMIOJIHEHHWS Y4eOHOHM 3a1auu, COOCTBEHHBIE BO3MOXK
HOCTH €€ pEeIICHUs.

Oo0yuaromuiicst CMOKeT:
* OIIpPENENATh KpUTEPUU IPABUIILHOCTHU (KOPPEKTHOCTH ) BBIIIOJHEHUS yueOHOM 3a1auu;
* AHAJIM3UPOBATh U OOOCHOBBIBaTH NMPUMEHEHHE COOTBETCTBYIOLIETO WHCTPYMEHTApUS IS
BBITIOJTHEHUS YUeOHOM 3a/1a4H;
* cBOOOJIHO TIOJIb30BAThCSl BHIPAOOTAHHBIMU KPUTEPUSMHU OLEHKH U CAMOOILICHKH, UCXOMd U3
LIETTU ¥ UMEIOIIUXCS CPEJICTB, paziinyasi pe3yabTaT U CIIOCOOBI IeHCTBUIA;
* OLIEHUBATh NPOJYKT CBOEH JAESITEIbHOCTU IO 3a/JaHHBIM H/WIM CaMOCTOSITEIBbHO OIpese
JEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEIIBIO JESITENbHOCTH;
* 000CHOBBIBATh JIOCTHKUMOCTb 1I€M BBIOPAHHBIM CHOCOOOM Ha OCHOBE OIICHKHM CBOMX
BHYTPEHHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;
* (pukCcHpOBaTH M AHATU3UPOBATH IUHAMUKY COOCTBEHHBIX 00pa30BaTEeNbHBIX PE3YJIbTATOB.

5. Bnagenve ocHOBaMU CaMOKOHTPOJISl, CAMOOILIEHKH, IPUHATUS PEHIEHUH M OCYIECTBICHUS
OCO3HAHHOTO BbIOOpA B y4EOHOW M MO3HABATEIHHON JIEATETLHOCTH.
Oo0yyaroumuiicss CMOXKeT:

* HaONII0/1aTh M aHAJIM3UPOBATH COOCTBEHHYIO Y4eOHYIO M IMO3HABATEIbHYIO AEATEIbHOCTh U
NEeSITeNIbHOCTD IPYTUX 00y4aronInuXcs B MPOLiecce B3aUMOIIPOBEPKHU;

* COOTHOCUTh pealibHble U IJIaHUpPYEMbIE pe3yabTaThl WHAUBHAYaJIbHON 00pazoBaTEIbHOMN
JEeSITEeIbHOCTH U JIeNIaTh BBIBO/IBI,

* IPUHUMAThH pPElICHNE B y4eOHON CUTyallMi U HECTH 32 HETO OTBETCTBEHHOCTH;

* CaMOCTOSATEIBHO OMPEENATh MPUUMHBI CBOEr0 yCIiexa UM Heyclexa U HaXOJWUTh CHOCOObI
BBIXOJa U3 CUTYallUU HEYyCIIexa;
* PETPOCHEKTUBHO OIpEAeNsaTh, KaKhe JACUCTBUS 10 PELIEHUI0 Y4eOHOW 3aJauu WM
rapaMeTpsl ATUX JSHCTBUN MPUBEIH K MOJYYEHUIO UMEIOUIETr0Cs MPOIyKTa yueOHOU AesaTerb
HOCTH;
* IEMOHCTPUPOBATH MPUEMBI PETYIISINHN CUX0(U3NOIOTMYECKUX/IMOIIMOHAIBHBIX COCTOSHUN
g poctikeHus: 3¢ddexra ycnokoeHus (YCTpaHEHHS SMOLMOHAIBHON HAIpPsKEHHOCTH),
addexta BoccTraHOBIEHUs (OCIIa0ICHUS TPOSIBICHUM yTOMIICHHS), 3(deKxTa akTHBU3ANHT
(TOBBIIIEHUS ICUXO0(DU3HOTIOTHUYECKON PEaKTUBHOCTH).

Ilo3nasamenvuvie YY/1

OOyuaromuiics MOIYYUT BO3MOXKHOCTD 7151 POPMUPOBAHUS CIIETYIOLINX T03HABATEIIBHBIX
VY.
1. YMenue omnpenensTb MNOHATHSA, coO3daBaTh OOOOLIEHMs, YCTaHABIMBATh AaHAJIOTHH,
KJ1accu(pUIMpPOBaTh, CAMOCTOSITEIBHO BEIOUPATh OCHOBAHUS M KPUTEPUU AJIS Kiaccu(UKaIUH,
yCTaHaBJIMBaTh IMPUYMHHO-CIIEJACTBEHHbIE CBS3M, CTPOUTH JIOTHUECKOE PACCYXKJEHHE,
YMO3aKJIt0ueHue (MHAYKTUBHOE, IeAYKTUBHOE, 110 aHAJIOTMH) U JIeNIaTh BHIBOIBI.
Oo0yuaromuiicst CMOXKeT:
* 10/1I0MpaTh CJOBA, CONOJUUMHEHHBIE KIIIOYEBOMY CIIOBY, OIpPEICISIOLINE €ro NMPU3HAKU U
CBOMCTBA,;
* BBICTPAMBATh JIOTHYECKYIO LIETIOUKY, COCTOSIILYIO U3 KJIFOUEBOTO CJIOBA U CONOAYMHEHHBIXEMY
CJIOB;
* BBIICJATH OOIMIMKA MPU3HAK JABYX WJIM HECKOJBKUX MPEIMETOB WUJIH SABJICHUNA U OOBACHATH UX
CXOJICTBO;
* 00BEIMHATH MPEIMETHl U SBJICHHUS B TPYIIbI MO ONpENeNEHHBIM MPU3HAKAM, CPAaBHUBATh,
KJIaccu(uIMpoBaTh U 00001aTh (PAKTHI U SIBJICHUS;
* BBIICJISATD SIBJICHUE U3 OOLIETo psijia IpYrux sIBJICHUM;



* OTIpeNeNsiTh OOCTOSITENbCTBA, KOTOPBIC IPEIIIECCTBOBAIM BO3HMKHOBCHUIO CBS3U MEXKIY
SIBIICHUSIMH, U3 9THX OOCTOSITENIBCTB BBIIEISATH ONPEACISAIONINE, CIIOCOOHBIC OBITh MPHYMHON
JaHHOTO SIBJICHHS, BBISIBIISITH IPUYHMHBI M CIICICTBHS SBJICHUIA;

* CTPOUTH pacCyXJEHHE OT OOIUX 3aKOHOMEPHOCTeH K YAaCTHBIM SIBJICHUSIM U OT YaCTHBIX
SIBJICHUH K OOIINM 3aKOHOMEPHOCTSIM;

* CTPOUTh PACCYXJICHHE Ha OCHOBE CPAaBHCHHS IPEAMETOB U SIBJICHUI, BBIJACISIS HPU 3TOM
oOIIme Npu3HaKy;

* U3J1arath MOJy4eHHYIO HH(POPMALIUIO, HHTEPIIPETHPYS €€ B KOHTEKCTE pelIaeMoi 3a1aum;

* CAMOCTOSITEIBHO yKa3bIBaTh Ha WH(OPMAIIMIO, HYXKIAIOIIYIOCS B MPOBEPKE, Npejaiarath H
MPUMEHSATH CIIOCO0 MPOBEPKHU JIOCTOBEPHOCTH WH(POPMAIHIH;

* BepOaIr30BaTh YMOIIMOHAIBHOE BIICYATIICHUE, OKa3aHHOE HA HETO UCTOYHHUKOM;

* OOBSICHSTD SIBJICHUS, TIPOILIECCHI, CBSI3U U OTHOILIEHUS, BBISIBIISIEMbIE B X0/1€ TO3HABATEIbHON U
HCCIIEIOBATENIbCKONW  JIEATENIbHOCTH  (MIPUBOJAUTH OOBACHEHHWE C W3MEHEHHEM (op- MBI
MPEACTABICHUS; OOBSICHATH, ACTATU3UPYS WM 000011asi; OOBSCHATH C 3aJlaHHOW TOYKH
3peHus);
* BBIBJIATh M HA3bIBaTh NPUYMHBI COOBITHS, SIBJICHHS, B TOM 4YMCJIE BO3MOXKHbIE/Hanbosee
BEpOSITHbIE TPUYUHBI, BO3MOKHBIE IOCJIEJICTBUS 3aJaHHOW MPUYMHBI, CAMOCTOATEIHHO
OCYILIECTBJISISl IPUUMHHO-CJIEICTBEHHBIN aHaIu3;
* IeNaTh BBIBOJI HAa OCHOBE KPUTHMYECKOIO aHAIMW3a Pa3HbIX TOYEK 3PEHHUs, MOJITBEPKIATh
BBIBOJI COOCTBEHHOM apryMeHTaluel Wik CaMOCTOSTEIbHO TOJTYYeHHBIMU JAaHHBIMHU.
2. YMeHue co3aBaTh, IPUMEHSTh 1 TPe0Opa30BhIBATh 3HAKH U CUMBOJIBI, MOJIEITH H CXEMBI LIS
pelieHns yueOHbIX U MO3HABATEIbHBIX 33/1a4.

Oo0yyaromuiicss CMOXKeT:
* 0003HaYaTh CUMBOJIOM U 3HAKOM MPEIMET W/UIIH SBJICHUE;

* OTIIPEACTATh JIOTHUECKHUE CBS3M MEKAY MPEIMETaMU W/WITU SBICHHUSMH, 0003HAYATh JIaH HbIC
JIOTUYECKHUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;
* co3aBaTh aOCTPAKTHBIN WJIM peabHBIN 00pa3 mpeaMeTa U/ uiiv sSIBJICHNUS,

* CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4l M/UJIH CTIoco0a e€ perieHus;

* co3/laBaTh BepOalibHbIe, BEIIECTBEHHbIE W HMH(MOPMAIMOHHBIE MOJEIN C BbIICICHUEM
CYIIECTBEHHBIX XapaKTEpPUCTUK OOBEKTa Ui OIpeAeieHHs] crnocoda pelieHus 3agadyd B
COOTBETCTBUU C CUTYyallUEH;

* IpeoOpa3oBbIBATh MOJEIHM C IEJIbIO BBIABICHUS OOLIMX 3aKOHOB, OMPEICNISIONINX JaHHYIO
MpeIMETHYIO 00J1acTh;

* IEPEBOIUTH CJIOKHYIO TI0 COCTaBY (MHOTOACHEKTHYI0) MHPOPMAIUIO U3 rpauuecKoro miu
(hopManu30BaHHOTO (CUMBOJILHOTO) MPEACTABICHHS B TEKCTOBOE M HA0OOPOT;

* CTPOUTH CXEMY, AITOPUTM JICHCTBUS, UCIPABISATH WIM BOCCTAHABIMBATh HEM3BECTHBIN paHee
QITOPUTM Ha OCHOBE MUMEIOIIETrocs 3HaHUsI 00 00BEKTE, K KOTOPOMY MIPUMEHSIETCS aITOPUTM;

* CTPOUTH J0KA3aTENBCTBO: MPSAMOE, KOCBEHHOE, OT MPOTHUBHOTO;

* aHAJIM3UPOBATH/Pe(PICKCUPOBATh OMBIT Pa3pabOTKH W pealu3alud y4eOHOro TPOEKTa,
UCCIIeIOBaHUS (TEOPETHUYECKOTO, SMIIMPHUYECKOT0) Ha OCHOBE IMPEUIOKEHHON MpoOieM HOM
CUTYaIiH, TIOCTaBJICHHON 1IeNTN W/WIIN 3aJJaHHBIX KPUTEPHEB OLIEHKH MPOYKTa/pe3ynbTaTa.

3. CMBICIIOBOE UTEHHE.

Oo0yuaromuiicst CMOIKeT:

* HaXOJUTh B TeKCTe TpeOyeMyro WHGOpManHio (B COOTBETCTBHM C IIENSIMU CBOEH AedTeshb
HOCTH);

®* OPUCHTUPOBATBECA B  COACP)KAHUU  TCKCTA, I[MOHUMATH LEIOCTHBIA  CMBICT TCKCTAQ,
CTPYKTYPHUPOBATh TCKCT,

¢ YCTaHABJIMBATb B3aUMOCB3b OIIMCAHHBIX B TCKCTC CO6BITPII>1, HBHCHHﬁ, mponuccCCoB;

® PC3IOMHPOBATH T'VIABHYIO UJICTO0 TCKCTA,

¢ KPUTHYCCKU OLICHUBATL COACPIKAHUC U (I)OpMy TCKCTA.



4. ®opMHUpPOBAaHUE U PA3BUTHE OSKOJIOIMYECKOIO MBILUIEHHS, yYMEHUE INPUMEHATH €ro B
MO3HABATENbHON, KOMMYHHMKATUBHOM, COLMANbHOM MpakTHKe U  Npo(hecCHOHAIBHON
OpHEHTAIUH.
OO0yyaromuiics cMoKeT:
* OIIpPENIENATh CBOE OTHOILIEHUE K IPUPOJIHON CpeJIE;
* aHAJIM3UPOBATH BIMSHUE SKOJOTUIECKUX (DAKTOPOB HA Cpey OOMTAaHUS KUBBIX OPTaHU3MOB;
* IPOBOJUTH NPUYMHHBIN U BEPOSATHOCTHBII aHAIN3 3KOJOTHYECKUX CUTYalH;
* IPOTHO3UPOBATh W3MEHEHHUS CUTYyallUu NPU CMEHE JIEHCTBUS OJHOTO (hakTopa Ha JIeHCTBUE
napyroro (hakropa;
* pacnpOCTPaHATh 3KOJIOTMYECKHE 3HAHUS M y4yacTBOBATh B NMPAKTUYECKUX JEJIax IO 3alluTe
OKpYKaroILlEen Cpeibl;
* BBIp@XXaTh CBOE OTHOIIEHHWE K IPUPOJIE YEpe3 PUCYHKH, COUMHEHUS, MOJIENH, NMPOECKTHHIE
paboTHI.
5. Pa3BuTHe MOTHBAnMM K OBJAJCHUIO KYJIbTYpPOH aKTUBHOTO MCIIOJIB30BaHMS clOBaped Hu
JPYTUX TIOUCKOBBIX CUCTEM.
Oo0yuarouuiicst CMOXKeT:
* OIIpeNIeNsTh HEOOXOIMMBIE KIIFOUEBbIE TIOMCKOBBIE CIIOBA U 3aPOCHI;
* OCYUIECTBJIATH B3aUMO/ICHCTBHUE C ANEKTPOHHBIMU MTOUCKOBBIMHU CHCTEMaMHU, CJIOBapsSAMU;
* popMUpOBaTH MHOKECTBEHHYIO BBIOOPKY U3 NMOUCKOBBIX UCTOYHUKOB JJIi 0OBEKTUBU3AINH
pe3yNbTaTOB MIOUCKA;
* COOTHOCHUTD MOJTy4E€HHBIE pe3yIbTaThl TOKCKA CO CBOEH 1€ATEIbHOCTHIO.
Kommynuxamuenwvie YY/[
1. YMeHue opraHuzoBbIBaTh y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JIESTEIBHOCTH C
YUUTENIEM U CBEpPCTHUKAMU; paboTaTh MHAWBUIYAJIbHO U B TPYIIE: HAXOAUTh 00IlIee pelieHne
v paszpeniatb KOHQJIUKTHI HA OCHOBE COTJIACOBAaHUS MO3ULMHA U y4éTa HHTEpecoB; GOopMYIHpPO
BaTh, ApT'yMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE.
Oo0yyaromuiicss CMOXKeT:
* OIpeNIeNSITh BOBMOYKHBIE POJIM B COBMECTHOM NI TEIbHOCTH;
* UTPaTh OMPECNIEHHYIO POJIb B COBMECTHOM JIEATEIbHOCTH;
* IPUHUMATh MO3UIMI0 COOECEeTHHNKA, MOHUMAas MO3UIUI0 PYroro, paziudarh B €ro peyu:
MHEHUE (TOUKY 3pEHHUs), JOKa3aTeIbCTBO (APTyMEHTHI), (DaKThI; TUIIOTE3bl, AKCHOMBI, TEOPUH;
* OIIpeNIeNsTh CBOM JEHCTBHS W JEHCTBUS MapTHEpPA, KOTOPHIE CIIOCOOCTBOBAIM WIIH IIpe
MATCTBOBAIM MPOYKTUBHOW KOMMYHUKALIUU;
* CTPOUTH TIO3UTHBHBIE OTHOILICHUS B Mpoliecce ydeOHON 1 MO3HABATENBHOM 1€ TEIbHOCTH;
* KOPPEKTHO M apryMEHTUPOBAHHO OTCTAWBATh CBOIO TOYKY 3pPEHHS, B JUCKYCCHH YMETh BBI
JBUTaThb KOHTPApryMeHTHI, Tepedpa3upoBaTh CBOIO MbICHH (BJIaJeHHE MEXaHU3MOM
SKBHUBAJICHTHBIX 3aMEH);
* KPUTUYECKH OTHOCUTBCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM MpH3HAaBaTh
OLIMOOYHOCTH CBOETO MHEHHS (€CIIM OHO TAKOBO) M KOPPEKTHUPOBATH €T0;
* Ipe/Iarath albTePHATUBHOE PEllIeHHE B KOH(MINKTHON CUTYallHH;

¢ BBIACIIATH O6IJ_IYIO TOYKY 3pCHHUA B NTUCKYCCUH;

* TOTOBapHUBAThCs O MPABHIIAX U BOIMPOCaX Al OOCYKICHHUSI B COOTBETCTBUH C MOCTaBICHHOMN
repen rpymnmnou 3aayen;

* OPraHM30BbIBaTh y4yeOHOE B3aUMOJEWCTBHE B rpymne (ompeaeniarbs oOmue ey,
pacnpenensaTs poau, JOr0OBapuBaThCs IPYr € APYroM U T. 1.);

* yCTpaHATh B  paMKax Juajora paspblBbl B  KOMMYHHMKallUM, OOYCIOBIICHHBIE
HEMIOHUMaHHUEM/HETNPUSATHEM CO CTOPOHBI COOECeAHMKa 3ahaud, (OPMBI WIH COAEPIKaHUS
JMasora.

2. YMeHuEe OCO3HAaHHO HCIOJb30BAaTh pEUYeBbIE CPEJACTBA B COOTBETCTBUU C 3ajadeit
KOMMYHUKAIMM ISl BBIPAKEHHUsI CBOMX UYBCTB, MBICIEH M MOTPEOHOCTEN JUIS TUTAHUPOBAHUS



U peryJisiliiM CBOEH AEATEIBHOCTH; BJIaJICHUE YCTHOM U IMCbMEHHON PEYbl0, MOHOJIOTUYECKOU
KOHTEKCTHOM PEYbIO.
Oo0yuaromuiicst CMOXKeT:

® OIpCACIATh 3aa4y KOMMYHUKAIIUU U B COOTBETCTBUU C Heilt 0T6I/IpaTB PCYCBLIC CPCACTBA,

* OTOMPATH ¥ UCIOJIB30BATH PEUYEBHIE CPENICTBA B MTPOIECCE KOMMYHHKAIIUU C IPYTUMHUITIOAbMHA
(nuanor B mape, B MaJIOH rpymnmne u T. 1.);

* IPEJCTAaBISATh B YCTHOW WJIM TNHCBMEHHON (opMe pa3BEPHYTHIA IUTaH COOCTBEHHOM
JETEIBbHOCTH;

* cOOMIOIaTh HOPMBI IYOJIMYHON peuu, perJaMeHT B MOHOJIOTE M IMCKYCCUH B COOTBETCTBHUH C
KOMMYHUKaTUBHOM 3aJ1a4eil;

* BBICKA3bIBaTh M OOOCHOBBIBATH MHEHHE (CYXKICHHE) W 3ampaliuBaTb MHEHHE NMapTHEpa B
paMKax quaora;

* IPUHUMATh PEIICHNE B XO/I€ MAJIOTa U COTJIaCOBBIBATh €TI0 C COOECETHUKOM;

¢ CO3JaBaTb IMMUCBMCHHBIC KIIMIIUPOBAHHLIC W OPUTHUHAJIBHBIC TEKCTHBI C HCIIOJB30BAHUCM
HEO0OXOIMMBIX PEUYEBBIX CPE/ICTB;
* HCIIOJTB30BaTh BepOAbHBIC CpeACTBa (CpEACTBA JIOTMYSCKOW CBSI3HM) IS BBIACICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILJICHUSA
®* UCIIOJIBb30BAaTh HeBep6aJ'II)HI)Ie Cpe€acTBa WM HArJIsAJHbBIC MaTCpUallbl, HO}IFOTOBJ'IGHHI)IG/
OTOOpaHHBIE MTOJT PYKOBOJICTBOM YUUTEIIS;
* IcJ1aTh OI.[GHO'—IHBII\/’I BBIBOJ O AOCTHXXCHHUHM LECJIW KOMMYHHUKAIIMKU HEIMOCPEACTBCHHO IIOCIIC
3aBCPUHICHUA KOMMYHUKATUBHOTO KOHTAKTa U 000CHOBBIBATH €I0.
3. ®opMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HMCITOJB30BAaHHUS MH(POPMAIIHOHHO-
KOMMYHHUKAITMOHHBIX TexHoJorui (nanee — WKT).

Oo0yyaromuiicsi CMOXKeT:

* [IeJICHANPABJICHHO UCKaTh U HCIOJb30BaTh MHPOPMAIIMOHHBIE PECYpPChl, HEOOXOIUMBIE IS
pereHust yueOHbIX U MPAKTUYECKHUX 3a/1a4, ¢ moMotisto cpeacts UKT;
* BBIOMpATh, CTPOUTH U UCIMOJIb30BaTh a€KBATHYIO MH(GOPMAIIMOHHYIO MOJIENb ISl IIepeiadn
CBOMX MBICIIEH CpEJCTBAMH €CTECTBEHHBIX U (OPMaNbHBIX $3BIKOB B COOTBETCTBUU C
YCIOBUSMU KOMMYHUKALIUU;
* BBIJICNIATh MH(POPMAIIMOHHBIN aCTeKT 3aa4u, ONepUPOBaTh JAHHBIMH, UCOIb30BaTh MO/JIENb
pelIeHUs 3a/1a4H;
* HCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTMM (BKJIIOYash BBIOOp aJEeKBaTHBIX 3ajaye
WHCTPYMEHTAJIBHBIX MPOrPaMMHO-ANMapaTHBIX CPEACTB U CEPBUCOB) Ui  PEIICHUSA
MHGOPMALIMOHHBIX M KOMMYHUKALIMOHHBIX Y4e€OHBIX 3aJa4y, B TOM YMHCJIE: BBIUHCICHHE,
HamucaHue MUCceM, COUMHEHHH, TOKIIa 0B, pedepaToB, CO3IaHUE MPE3CHTAUN U 1Ip.;
* HCIIOJIb30BaTh HH(GOPMAIIUIO C YIETOM STHUECKUX U ITPABOBBIX HOPM;

OO0y4aromuiics MoJIy4uT BO3MOKHOCTD U (POPMHUPOBAHUS CIEAYIONINX MPEAMETHBIX
pe3yabTaToOB:

¢ 3HaHUs O IIPHUPOJIC Ba)KHEHIIINX (1)I/I3I/I‘ICCKI/IX SIBIICHUH OKpyXKaromero mMmrupa U lMOHUMAaHUC
CMBICJIa (I)I/ISI/I‘ISCKI/IX 3dKOHOB, paCKPLIBAKOIINUX CBA3b U3YUCHHBIX HBHGHHﬁ;

* YMEHHMS TO0JIb30BaThCA METOJAAMHU HAyYHOTO HCCIENOBAHMS SIBICHUW MPUPOJBI, MPOBOJAMUTH
HaOMIOJIEHUs, TUIAHUPOBAaTh U BBIMONHITH OSKCIIEPUMEHTHI, 00pabaThiBaTh pe3yiabTaThl
W3MEpEeHUH, MPEeICTaBIATh PE3yabTaThl H3MEPEHHUN C TOMOIIbIO TaOIuIl, rpaduKoB U GopMyI,
oOHapyXHBaTh 3aBUCHUMOCTH MEXAYy (DU3MUECKUMH BETHYMHAMHU, OOBSACHATH MOJTydCHHBIC
pe3ynbTaThl U JIeJaTh BIBObI, OLICHUBATh I'PAaHULIbI IOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHU;

* YMEHUS MPUMEHSATh TEOPETUUYECKHE 3HaHUS MO (PU3MKe HA MPAKTHUKE, peliarh (U3nde CKue
3a/1a4yu Ha MIPUMEHEHHUE MOTYYCHHBIX 3HAHUI;

* YMEHUS U HABBIKM MPUMEHSATH MOJTY4YE€HHBbIC 3HAHUS IJIs OOBSICHEHUS MPHUHIIMIIOB IEHCTBUS
BOKHEMIINX TEXHUYECKUX YCTPOWCTB, PELICHUS MPAKTUYECKUX 3a/1ay MOBCEAHEBHOM KU3HU,
obecrieueHnss OE30MACHOCTH CBOEH KHU3HU, PAIIMOHATBHOTO MPUPOOINOIB30BAHUS U OXPaHBI
OKpYyKarolen Cpesbl;



Conepxanue.

TenoBbie siBjeHus (16 yacos)

TennoBoe nBwxkenue. Tepmomerp. CBs3b TeMIlepaTypbl CO CPEIHENH CKOPOCTHIO JBUKEHHUS €T0
MoJieKyll. BHyTpeHHss sHeprus. [IBa cnocoba u3MeHeHMsI BHYTPEHHENW 3HEpruu: Terionepeiaya
u pabora. Bunel teronepenayn. KonnuecTBo TEIOTH. Y enbHas TEMJIOEMKOCTh BEIIECTBA.
VaenbHas TemiaoTa CropaHusl TOIUIMBA. 3aKOH COXPAHEHUS DJHEPrud B MEXaHUYECKUX U
TEIUIOBBIX Tpolleccax. ArperatHble COCTOSIHUSI BemiecTBa. [lnmaBieHue u OTBepieBaHUE TeIl.
Temneparypa miaBieHus. Y aenbHas TEIoTa miaBieHus. Micnapenue u KoHIeHcauus.
Haceimennsiii map. OTHOcuTeNbHAsT BIQXHOCTh BO3Ayxa W ee usMepenue. llcuxpomerp.
Kunenue. 3aBUCHMOCTH TeMmeparypbl KHIEHUS OT JaBJCHUSA. YJenbHas TeIoTa
napoo6OpazoBanus. OObsICHEHHE M3MEHEHUsl arperaTHhIX COCTOSIHUN Ha OCHOBE MOJIEKYJSPHO-
KHHETHYECKUX TNpeacTaBieHuil. [IpeoOpa3zoBanus sHEPTrUn B TEIJIOBBIX ABUTATENAX. J(BUrarens
BHyTpeHHero cropanus. [laposas Typouna. XonoaunsHuk. KI1/] TemnoBoro nsuraresns.
DKOJIOTHYECKHUE MPOOJIEMbl UCTIOJIB30BaHUSI TETUIOBBIX MAIIIHH.

DuiekTpuyeckue sijeHus. (11 yacon)

Onextpuzanus Ted. J[Ba ponpa aiexTpuyeckux 3apsAoB. [IpoBOIHUKH, HENPOBOIHHKHU
(IMANEKTPUKH) U MONYNPOBOAHUKHU. B3auMoaelicTBre 3apsHKEHHBIX Tell. DIEKTpUUecKoe MoJe.
3aKOH COXpaHEHHUsI MIEKTPUUYECKOTO0 3apsaaa. [[eauMoCcTb 3JEKTPUYECKOTO 3apsaaa. DJIEKTPOH.
CrpoeHnue aTOMOB.

OneKkTpuyecKuid TOK. ['aibBaHUYECKHE IEMEHTHI U AKKyMYJIATOPBI. JIeHCTBUSA IEKTPUIECKOTO
Toka. HampaBieHue »JIEKTpUYECKOTO TOKA. OJIEKTPUYECKAs WEMb. ODJICKTPUYECKUM TOK B
MeTtaiuiax. Hocurenu ainekTpu4eckoro Toka B MOJIyIPOBOIHUKAX, Ia3ax U 3JIEKTPOJIATAX.
[TonympoBoaauKkoBble TpuOOpEl. Cuila Toka. AMmnepMmeTp. DIEKTPUUYECKOE HAMpsHKEHUE.
BonbsT™MeTp. Dnexkrpuueckoe conmpoTuBieHHE. 3akoH OMa i ydacTKa SJEKTPUYECKOU IEIH.
VYaensHOE 3yeKkTpuyeckoe compotuBieHue. Peocratel. I[locnenoBarenbHOoe W MapajieabHOE
COEIMHEHUS TIPOBOTHUKOB.

Pa6ora u mMomHocTh Toka. KonmmuecTBo TEMIOTHI, BhIIEISIEMOE MMPOBOJHUKOM C TOKOM. Jlamria
HaKaJMBaHUS. DJEKTPUUYECKUE HarpeBaTelbHbIE MPUOOpBI. DIIEKTpUYECKHil cueTyuk. Pacuer
ANIEKTPOIHEPIruH, MoTpedisieMoit  anekrpornpudopoM. KopoTtkoe 3ambikanue. [lnaBkue
MPEAOXPAHUTEIIH.

DJIeKTPOMATrHUTHBIE siBJIeHHUs. (3 yaca)

MarnuTHoe mMoje TOKa. OJIEKTPOMarHuTbl W MX HpuMeHeHue. IloCTosiHHbIE MarHUTHI.
Marnutnoe none 3emiu. Marautasie Oypu. [leiicTBie MArHUTHOTO MOJIS HA TIPOBOJIHUK CTOKOM.
DnexTpoaBurarens. JJuHaMuk 1 MUKpO(doH.

CBeToBbIe siBJIeHHs1. (4 yaca)

Hcrounuku cera. [IpsMorHeiiHOE pacpocTpaHeHHe CBETa B OJHOPOIHOM cpene. OTpakeHue
cBera. 3akoH oTpakeHus. Ilmockoe 3epkamo. IIpenomsienue cBera. Jluuza. DokycHoe
paccTosiHHEe W ONTHYeCKas cuia JUH3bL. [locTpoeHne H300pakeHHi B aMH3axX. [Ja3 Kak
onrtryeckas cuctema. Jledektsl 3pennst. OnTu4ecKue mpudopsl.

KommuectBo 1abopaTopHBIX (3KCIIEPIMEHTAIBHBIX) padoT - 13



KanennapHo-tremaTnyeckoe nJiaHMpPOBaHUe

3JIEKTUBHOI0 Kypca «@u3nka B oNbITaX U IKCIEPUMEHTAX)

¢ HCNnoJb30BaHneM odopynoBanus «Touka pocTra»
8 kiacce, 1 4. B Hemenro / 34 yaca B roa

/o

Hara

IJ1aH

¢baxT

Tewma ypoxka

000opyI0BaHNE

I'naBa 1. TermoBble siBjaeHus. ( 16 yacoB)

1. BBoanslii nHCTpYyKTaX no Th
B KaOMHETEe (HU3UKU.
2. TennoBoe nBUkEHUE. JlaGopatopHblil TEpMOMETP, TATUUK
Temmneparypa. TEMIIEPATyphI
3. BuyTrpenHss sHeprus u JeM. «A3MeHeHHe BHYTPEHH e
CHOCOObI €eM3MEHEHUSI. JHEPIHH TeJIa IPUTPEHUH U yAape»:
JATYUK TEMIIepaTyphbl, IB€ JOCKH, 1BE
CBUHLIOBBIE TUIACTUHKU, MOJIOTOK
4, TermmonpoBOHOCTE. Bugaeonpoekrop, ayaunoanmaparypa
5. Kongekuus. M3nydenue. Hem. «Ilorsiomenune cBeTOBOM
IHEPrum»: JIBa JaTUUKa TeMIIepaTyphl,
Jammna, JUcT 6enoi u yépHoit Oymary,
CKOTY
6. KonnyecTBo TEMIOTHI. JlaTuuk TeMneparypsl, TEpMOMETD,
VY nenbHast TENIOEMKOCTb. KaJIOPUMETD, TopsAYasi ¥ XOJOIHAsI BOJA,
Pacuet xonuuectBa MEPHBIA UIMHID, TPY3
TEIUIOThI, HEOOXOJUMOTO HUJIUHAPUYECKUI C KPIOYKOM, HUTB,
JUIsl HAarpEBaHUS TeNa U 3JIEKTPOHHBIE BECHI
BBIJIEIISIEMOTO UM MPH
OXJIAXKACHHHU.
JIP 1 «M3mepenne
yAeJbHOM TEeNJI0eMKOCTH
TBEPAOr0 TeJay».
7. JIP 2 «CpaBHeHue JlaTunk TemrepaTypsl, TEPMOMETD,
KOJIMYECTB TeIJIOThI NPU | KAJIOPUMETP, MEPHBIN LIUIUHIP
CMeIIMBAHUM BOJbI (Men3ypka), 1abopaTopHbIe CTaKaHbl,
pa3Hoi TeMIepaTypbD). ropsiyas U X0JIOJHAas BOJIa
8. OHeprus ToumBa. Y ienbHas| Bugeonpoekrop, aynuoarnmapaTrypa
TEIJI0Ta CrOPaHusl.
9. 3aKOH COXpaHEHUs U Buneonpoekrop, aynuoannaparypa
IpEBpAIlCHUS SHEPTUU B
MEXaHUYECKUX U TEIUIOBBIX
npoueccax. ArperaTHele
COCTOSIHUS BELIECTBA.
10. [InaBneHue u OTBEPAEBAHNUE | MUKPOCKOTL, TPOOUpPKA C HACBHIIIIEHHBIM

KPUCTAJUIMYECKUX TEJl.
JIP 3 «O0pa3oBanue
KPHCTAJIOBY

pacTBOPOM ABYXpPOMOBO-KHUCIIOTO
aMMOHUA, IPEAMETHOC CTCKIIO,
CTCKJIIHHAsA ImaJJodKa.




11.

VY aenpHas TeniaoTa
IUIaBJICHMS.

JIP 4 «Onpenesienue
yIeJbHOH Tema0Thl
IJIABJIEHHS JIbJIA»

JATYUK TEMIIePATYpPhl, KAIOPUMETP, COCY/T
C TAIOIIUM JILJOM, COCY/l C BOJIOH, JJIEK-
TPOHHBIC BECHI.

12. Hcnapenue. HeM. «AcniapeHue cnupTa»: JaT4uk
TEMIIEPATYpBbl, TPOOUPKA, TUCTOUYKU
Oymaru, pe3suHKHU, pa3Hble CIUPTHI
13. Kunenwue. JeM. «A3y4yeHnue npoueccakumneHus
BO/JbD»: JaTUMK TEMIIEpa- Typhbl, IITATUB
YHHMBEpCAIbHBIN, KOJI0A CTEKISIHHAS,
CIIUPTOBKA, IOBAapEHHAas COJIb.
14. Nucrpykrax no Th. JlaTuuk TemrepaTypsl, TEPMOMETD,
JIP 5 «3mepenne MapJsi, COCyJl C BOAOM
BJI2’KHOCTHBO31yXa»
15. VnenpHas TeninoTa Buneonpoekrop, aynuoanmnaparypa
nmapooOpa3oBaHus U
KOHJICHCALIUH
16. PaboTa raza u mapa npu Buneonemoncrpamms «/3menenne

pacuupenuu.IlapoBas
typ6una. KIIJ] TemoBoro
JIBUTATEIIS.

JABJICHUS Ta3a ¢ U3MEHEHHuEM 00bEMa Ipu
MTOCTOSIHHOM TEeMIIepaType»
Bupneonemoncrpanus «M3meHenue
JTaBJICHUS ra3a ¢ U3MCHEHUEM
TEMITepaTyphl IPH MMOCTOSTHHOM 00BEME»
Buneonemoncrpanus «M3meHnenue
00bEMa raza ¢ I3MEHEHHUEM TeMITepaTyPhI
MIPY MMOCTOSTHHOM JIaBJICHUM

I'naBa 2. daexkrpuyeckue sisjenus. (11 yacon)

17.

DnexTpusaius Tel npu
CONPUKOCHOBEHUH.
Bsaumoneiicteue
3apsSKEHHBIX TEIl.
DJIEKTPOCKOIIL.

[IpoBogHUKH, TOTYTIPOBOJI-
HUKU MHEMPOBOIHUKH
ANEKTPUYECTBA.
DIIEKTPUYECKOE TOJIE.
JlenuMOoCTb 3TIEKTPUUYECKOTO
3apsna. JnektpoH. CtpoeHue
aToMoB. OOBsicHEHUE
AIEKTPUUECKUX SIBJICHUN.

KOMILJICKT ITPOBOAOB, HIEPCTh, 200HHUTOBAsA
majao4dka, 3J'ICKTpOCKOH,H&60p
IMPOBOAHHUKOB, ITOJIYIIPOBOIAHUKOB,
HEIIPOBOAHUKOB TOKaA

18.

DNEKTPUUECKUH TOK.

W cTOYHNKH 2JEKTPUUYECKOTO
TOKA. DJIEKTPUUECKUI TOK B
MeTaJlax, NoJIylIpOBOIHU-
Kax, Ia3ax M JIEeKTPOJIUTaX.

Buneonpoexrop, aynnoannaparypa
rajlbBaHU4ECKUE 3JIEMEHTHI, KapToderb,
JaMIio4ka, Habop MpOBOJOB




19.

DneKTpruyecKas LeMnb U ee
cocraBHbleyacTu Cuia Toka.
Amnepmerp.

N3mepenue cuisl TOKa.

JIP 6 «Coopka
JIEKTPUYECKON Lenu u
HU3MepeHHe CUIIbI TOKA B
€e Pa3JIMYHbIX YYaCTKAX»

JaTuuk Toka, aMIepMeTp ABYXIpeaeib-
HBI, ICTOYHUK MMUTAHUSL, KOMILIEKT
MIPOBOJIOB, PE3UCTOPHI, KITIOY

20. DnexTpuyeckoe JlaTuuk HanpsHKEHUsl, BOJIBTMETP
Hanpsbkenue. 3mepenue JBYXIPEIEIbHbIN, HCTOYHUK MUTAHUS,
HaIPSIKEHUS. KOMILJIEKT IMPOBOJIOB, PE3UCTOPHI, KITFOUY
JIP 7 «3mepenne
HANPsI’KeHUs Ha
Pa3JIHYHBIX y4aCTKAX
JIEKTPUYECKON e
21. 3aBHCUMOCTD CHJIBI TOKa OT | Buaeonpoekrop, ayauoanmaparypa
HapsHKEHUS. DJIEKTPUIECKOe
COMpOTHUBIIEHHE. 3aK0H OMa
JUTSI y9acTKa HETIH.
22. Pacuer conmpoTtuBienus JATYHMK TOKA, JATYNK HAMIPSKEHUS,
MIPOBOJHUKA. Y IeIbHOE PE3UCTOP, PeOCTaT, HCTOYHUK MMUTAHUS,
CONIPOTHBIICHHE. PEOCTaThl. | KOMIUJIEKT TPOBOJIOB, KITFOY
JIP 8«PeryiupoBanue
CIJIBI TOKA PEOCTaTOM
23. JIP 9 «M3mepenne JlaTuuk TOKa, MTaTYMK HANIPSKEHHUS,
CONPOTHBJIEHUSA aMIIepMeTp ABYXIPEIEIbHBIN,
NMPOBOAHMKA NMPHU MOMOIIM | BOJBTMETP ABYXIPEACIbHbIN,
aMIepMeTpa u PE3UCTOPBI, UCTOUYHUK MTUTAHUS,
BOJIbTMETPA» KOMIUJIEKT MPOBOJIOB, KIIIOY.
24, [TonynpoBoAHUKOBBIE JlaTuuk Toka, JaTYMK HaNpsKEeHUs,
puOOpHI. aMIepMEeTp IBYXIIpeIeIbHbIN,BOJILTMETP
[TocnenoBarensHOE JIBYXIPENIeIbHBINA, PE3UCTOPHI, HCTOUHUK
COEIMHEHUETIPOBOAHUKOB. | TUTaHMSI, KOMIUJIEKT MPOBOJIOB, KIIIOY
25. [TapannensHoe coenuHeHne | JlaTyuk TOKA, TaTYUK HAMPSIKEHHUS,
IIPOBOJHUKOB. aMIepMETp ABYXIIPEAEIbHBIH,
BOJIBTMETP JABYXIIPEIEIbHBIH,
PE3UCTOPBI, UICTOYHUK MTUTAHUS,
KOMIUJIEKT MPOBOJIOB, KIIIOY
26. PaGora snexTpuyeckoro JlaTuuk TOKa, JaTYMK HAIpPSHKEHUS,
ToKa. MOIIHOCTh aMIepMeTp ABYXIPEAEIbHBIH,
ANEKTPUYECKOTO TOKA. BOJIBTMETP JIBYXITIPEACIbHBIN,
Hucrpykrax no Th. JIaMITOYKa, UCTOYHUK [UTAHUA,
JIP 10 «M3mepeHue KOMIUIEKT POBOJIOB, KIIFOY
padoThl 1 MOIIHOCTH TOKA
B JIAMIIE»
217. HarpeBanue npoBoanukoB | Bugeonpoekrop, ayauoanmnaparypa

3NEKTPUUYECKUM TOKOM.
3akoH Jlxoyns-Jlenua.
JlamMmna HakaIuBaHUS.
HarpeBarenbHbie
npubopsl. KopoTtkoe
3aMbIKaHUE,

JlaTuuk HampsHKeHUsI, BOJIBTMETP
JBYXIPEeIbHBINA, UCTOYHUK MTUTAHMUS,
KOMILJIEKT MPOBOIOB, FaJIbBAHWUYECKUM
AIIEMEHT, (OIbra, KIo4




I'naBa 3. Di1eKTpOMarHuTHbIe AABJeHHs. (3 yaca)

28. MarnutHoe noze. JeM. «A3mepeHue mojs MOCTOSHHOIO
MarsuTHbIE JIMHUH. MarHHMTa»: JaTYUK MarHUTHOIO IOJIA,
ONEeKTPOMAarHUThI IIOCTOSIHHBIM MAarHUT I10JIOCOBOM.
29. MarunuTtHoe nojie 3emiin JlaTyuK MarHUTHOTO MOJIA, TOCTOSHHBIN
MAar"uT II0JIOCOBOM, TUHEIHKA
U3MEPUTEIIbHASL.
30. [Hencteue maruutHOro noJisA | Jlem. «M3mMepenne MarHuTHOTr o moJist

Ha MPOBOJIHUK C TOKOM.
N3yuenune aneKTpu4ecKkoro
JIBUTATEIISI TOCTOSIHHOTO
TOKa. DIIEKTPOIBUTATENb.
JunaMuk U MUKpOGhOH.
JIP 11 «Coopka
3J1eKTPOMATHUTA U
UCNIBITAHUE €ro

BOKPYTI MPOBOJAHHUKA C TOKOM»:. TIaTYUK
MAar"gsuMTHOTO IIOJIs, ABa IITaTHUBA,
KOMILJICKT IMPOBOAOB, NCTOYHHK TOKa,
KIIFOY

JIefiCTBUS»

I'naBa 4. CBeToBble siBjieHus. ( 4 yaca)

31. Hcrounukwm cBera. OcBeTuTennb ¢ HICTOYHUKOM
cBera Ha 3,5 B, MCTOYHHMK NUTAHMUS,
KOMIJICKT IPOBO/IOB, IIEJIeBAs
nadparma.

32. OTtpaxxeHue cBera. OcBeruTenb ¢ UICTOYHUKOM cBeTa Ha 3,5
B, uctouHMK MUTaHUS, KOMITJIEKT
MIPOBOJIOB, IIIeNIeBas Auadparma,
MOTYIUINHAP, TJIAHIIET Ha TUIOTHOM
JIUCTE C KPYTOBBIM TPAHCIIOPTHPOM

33. [Ipenomienue creta. OcBeruTenb ¢ UICTOYHUKOM cBeTa Ha 3,5

JP 12 «MccaenoBanue
3aBHCHMMOCTH yTJia
NpeJIOMJIeHHS OT yrJia
MajeHus CBETa»

B, ucTouHMK NMUTaHUS, KOMIUICKT
MIPOBOJIOB, IIiesIeBast Auadparma,
MOTYIUINHAP, TJIAHIIET Ha TIJIOTHOM
JIUCTE C KPYTOBBIM TPAHCIOPTUPOM

34. Jlunzel. ['na3 u 3penue.
OnTryeckuenpudophl.
JIP 13 «Iloryuenue
H300paKeHUus NpHU
MOMOIIH JIMH3bD)

OcBeTHuTeNlh ¢ ICTOYHHKOM CBeTa Ha 3,5
B, MCTOYHNK NUTAHUS, KOMILICKT
IIPOBOJIOB, IIIesIeBast Auadparma, SKpaH
CTaJIbHOM, HaIpaBJIsAroNIas ¢
HU3MEPHUTEIIBHOM IIKAJI0H, COOMpPAOIIIE
JIMH3bI, paccerBaroIas JIMH3a, Clai
«Mogenb mpeaMeTa» B peruTepe.

Htoro: 34 yaca




NudopmannonHo — MeToanveckoe odecrnedeHue

BreypouHasi IesITeNbHOCTh IIKOJBHUKOB. METOJAMYECKUH KOHCTPYKTOP: MOCOOHE
s yaurens/ JI.B. I'puropses, I1.B. Crenanos. — M.: [Ipocsemenue, 2011. — 223 c.
-. (CtanmapThl BTOPOTO MOKOJICHHS).

Bueypounas nedarenbHOCTh. [IpuMepHBIM IUIaH BHEYPOYHOM JCSATEIBHOCTH B
OCHOBHO# mkoye: nocooue mus yuurens/. B.II. Crenmanos, JI.B. I'puropse — M.:
[Ipocemenue, 2014. — 200 c. -.(CtanmapTsl BTOPOTO TOKOJICHUS).

Paboune nporpammelr. @usnka. 7-9 kiacchl: y4eOHO-METOIMUECKOE TTOCOOHE/COCT.

E.H. Tuxonosa.- M.:JIpoda, 2013.-398 c.

@denepalibHbIil  TOCYAApCTBEHHBIM cTaHAapT o0mero o0pa3oBaHUS BTOPOTO

MTOKOJICHUS: IeSITeILHOCTHBIN Toxo/ [TekcT]: Meroaudeckne pekoMeHmarnuu. B 3

4. Yacte 1/ C.B.Anannuena; nox oomr. Pex. T.d.Ecenkosoii, B.B. 3apyounoii, aBT.

Beryn. Ct. B.B. 3apyouna — YassHosck: YUIIKIIPO, 2010. — 84 c.

3anumatensHas gusuka. [lepensman .M. — M. : Hayka, 1972.

Xouy 0bITh Kymubunemm. Dnpmanckuii 1.U. — M. : PUL] MK], 2002.

O®uszuka nns yBiaedeHHbIX. Kubanbuenko A.f., Kubanbuenko U.A.— PocroB H//I. :

«Dennkcy, 2005.

Kak crath yuenbiM. 3aHsaTus 1o (u3MKe Ui cTapuiekiaccHukoB. A.B. Xyropckuii,

JI.H. Xyropckuii, 1.C. Macnos. — M. : I'moGyc, 2008.

®poHTaneHble  jabopaTopHbie  3aHATHS To  ¢usuke B /-11  kmaccax

001eoOpazoBaTeNbHBIX yupexaeHuii: Kaura mist yaurens./mon pea. B.A. byposa,

I'.I". Hukudoposa. — M. : IIpocsemnienne, 1996.
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