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IHosicuuTeALHAA 3aNIUCKA

Pabouas mporpamma yuebHoro kypca «®Pusuka» mns 8§ kiacca Ha 2022-2023 y4eGHBIN roA
noctpoeHa Ha ocHoBe DyHIAMEHTAIBHOTO Aapa COAEp)KaHus 00Iero oopa3zoBaHus M TPeOOBAHUN K
pesynbraraM OOydYeHHs, TPEICTABICHHBIX B (elepalbHOM TOCYIAapCTBEHHOM 00pa3oBaTEbHOM
CTaHAapTe 001Iero 00pa3oBaHuUs.

[IxonpHBINA Kypc (GU3NKHU ABJISETCS CHCTEMOOOPa3yIOIIMM /ISl €CTECTBEHHO-HAYYHBIX MTPEIMETOB,
U3y4aeMBbIX B IIKOJE. DTO CBA3aHO C TEM, YTO B OCHOBE COJIEP)KAHHS KypCOB XHMMHUH, (przndeckont
reorpaduu, OMOJIOTHH JIeKaT (hru3nyeckre 3aKoHbl. Du3MKa JaeT yyaluMcs: HayqHbIH MEeTO/1 MO3HAHUS
U TIO3BOJISIET MMONy4aTh OOBEKTHUBHBIC 3HaHHUS 00 OKpyxkamoomeMmM wmupe. B 8 kiacce HaumHaeTcs
¢dbopMHpOBaHHE OCHOBHBIX (U3MYECKUX TMOHSATHH, OBJAJCHHE METOJOM HAYYHOTO TIO3HaHUS,
npuoOpeTeHne yMEHUH U3MepATh (PU3NYECKHE BEIUYHHBI, TPOBOIUTDH JTA00OPATOPHBINA SKCIIEPUMEHT I10
3aJJaHHOMY QJITOPUTMY.

N3yuenne pu3uku B OCHOBHOM ITKOJIE HAMPABIICHO Ha JOCTHIKEHUE CICAYIOMNX Lejel u 3a1a4:

- YCBOGHHE YYAIIUMHCS CMBICTIa OCHOBHBIX INOHATHH M 3aKOHOB (DM3HMKH, B3aMMOCBS3H MEXIY
HUMH;

- ¢GopMupoBaHHE CHCTEMbl HAyYHBIX 3HaHWH O Tpupojne, e€ (QyHTaMEHTAaIbHBIX 3aKOHAX IS
MOCTPOCHHS MIPEACTABICHHS O (PU3MUECKON KapTUHE MUPA;

- cUCTeMaTH3allysl 3HaHUI 0 MHOT00Opa3uu OOBEKTOB U SIBICHUH MPHPOJIBI, O 3aKOHOMEPHOCTSIX
MPOIIECCOB M O 3aKOHAX (PU3MKU JUIS CO3JAHHs Pa3yMHOI'O HCIOJb30BaHMS JOCTHKCHUHA HAyKH B
JanbHEeHIeM pa3BUTHH LUBUIIN3ALINY;

- (opmupoBanne yOeKIEHHOCTH B BO3MOXKHOCTH TO3HAaHHMS OKpPYXKAIONETO MHUpa |
JTOCTOBEPHOCTH HAYYHBIX METOJIOB €0 N3YUCHHS;

- OpraHU3anus SKOJIOTHYECKOTO MBIIIJICHNS i IEHHOCTHOTO OTHOIICHHUS K IPUPOJE;

- pa3BHUTHE MTO3HABATEIHHOTO HHTEPECA U TBOPYECKUX CIIOCOOHOCTEH yJammxcsl.

JInst AOCTHDKEHUS! TIOCTABICHHBIX LIEIel yJaluMcsl He0OXOIMMO OBJIAJICHHE METOJOM HAyYHOTO
MO3HAHMWS W METOAAMHU  HCCIENOBaHMA TPHUPOJBL, 3HAHUS O MEXaHWYECKHUX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSX, (PU3NUYECKUX BEIIMUMHAX, XapaKTECPU3YIOIIUX 3TH SBJICHUS.
VY yvammxcss HEOOXOIUMO CPOPMHPOBATH yMEHHUS HaOMI0NaTh (PU3HUECKUE SBICHHUS U MPOBOIUTH
HKCTIEPUMEHTAIBHBIC HCCIEOBAaHUS C HCIONB30BAHUEM HW3MEpPHUTENbHBIX NpubopoB. B mpomecce
n3y4deHns1 (PU3MKH JOJDKHBI OBITH YCBOGHBI Takue OOIIEHay4HBIC MOHSATHUS, KaK HMPUPOIHOE SBIICHHUE,
IMITUPUYECKN YCTAHOBICHHBINA (DaKT, TUIIOTE3a, TEOPETUIECKUIT BBIBOJ, PE3YNIbTaT SKCIEPUMEHTATIBHON
MPOBEPKH, a TAKXKE MOHMUMaHKE IIEHHOCTH HaYKH JUIS yJOBJIETBOPEHHUS ITOTPEOHOCTEH YeIoBeKa.

OO01mas xapakTepucTHKa Y4e0HOIr0 nmpeamera

Ha mepBblii I1aH BBIIBUIaeTCsl PACKPBITHE M MCIONB30BAaHUE IO3HABATEIBHBIX BO3MOXKHOCTEH
yUaIIUXCsl KaK CPeICTBA UX Pa3BUTHUS U KaK OCHOBBI JUI OBJIaJeHHs ydeOHbIM MaTepuanoM. IIoBeicUTh
MHTEHCUBHOCTh M IUIOTHOCTh Ipoliecca OOydeHHs IO3BOJSCT HCIOIb30BAaHUE PA3IMYHBIX (OpPM
paboThl: TUCBMEHHOW W  YCTHOHM, OSKCHEPHUMEHTAJIBHOW, TIOA PYKOBOJICTBOM  YUHTENs U
camoctosiTenbHOU. CodyeTaHue KOJUICKTHBHOM pa®OThl ¢ MHIMBUAYAJTBbHOW M TPYNIOBOW CHMXKAET
YTOMIIIEMOCTh YYAIIUXCS OT OJHOOOPA3HON JEATENIbHOCTH, CO3/1aeT YCIOBUS JJISl KOHTPOJIS U aHaIu3a
IIOJIYYEHHBIX 3HaHUM, Ka4eCTBA BHIIIOJHEHHBIX 3a1aHUH.

IL]'DI HpOGy)K,Z[eHI/IH MMO3HABATEILHOM AaKTUBHOCTH M CO3HATEILHOCTHU yqyamuxcsa B YPOKH
BKJIFOYCHBI CBCACHUS U3 UCTOPHUUN (bI/ISI/IKI/I U TCXHUKU.



Marepuan B mporpaMme BBICTABJICH C yYETOM BO3PACTHBIX BO3MOXKHOCTEH ydammuxcs. DPopmobl
opeanusayuy 06pa3z0e8amenIbHO20 NPoyeccd: KIacCHO — ypoUHasl CUCTeMa. TexHoIo2uu, Ucnoab3yemble 8
00yyYeHuu: pa3BUBAIOLIETO 00y4YeHUs, 00yUYEeHUE B COTPYIHUYECTBE, MPOOIEMHOr0 00yUYeHHUs, pa3BUTHS
MCCIIEIOBATENILCKUX HABBIKOB, HHPOPMALMOHHO-KOMMYHUKAITMOHHBIE, 30POBLECOCPEKEHHSI, UTPOBLIC
U T.J.

OchosHblMu hopmamu u 6uOamMu KOHMPOISA 3HAHUL, YMEHUU U HABbIKOG SGIAMCs: TEKYIIHN
KOHTpOJIb B (pOpME€ YCTHOTO, (PpPOHTAIBLHOTO OMpPOCa, KOHTPOJBHBIX PabOT, (PU3MUECKUX JUKTAHTOB,
TECTOB, TPOBEPOYHBIX padboT, abOpaTOpHBIX pPAOOT; HMTOTOBBI KOHTPOJIb — MPOMEXKYTOUHAS
aTTeCTaIus B BUJIEe KOHTPOJIBHOU paboTHI 3a Kypc 8 Kitacca.

MecTo yueOHOro nmpeaMera B y4eOHOM IJIaHe

Pabouas mporpamMma paccuntana Ha 68 gacoB (110 2 yaca B HEJEINIO).
Paboueit mporpamMmoii IpeayCMOTPEHO MPOBECHUE:
Koumponvnuwix paoom — 4.

Jlabopamopnvix paoom — 11.

I[lnanupyemble pe3yabTaThl

JInyHOCTHBIE Pe3yJIbTAThI

OOyuaronuiicss MOJXYYUT BO3MOKHOCTH JUIsl (DOPMHPOBAHHUS CIEAYIOIIUX JMYHOCTHBIX PE3YJIbTaTOB:
* pa3BUTHE I[I03HABATEIbHBIX WHTEPECOB, HMHTEUICKTYyaIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH;
* yOXKIEHHOCTh B BO3MOXXHOCTH TO3HAHUS MPHPOJIBI, B HEOOXOAMMOCTH PAa3yMHOTO HCIOJIb30BAHUS
TOCTHKEHUI HAYKH M TEXHOJIOTHH JUIS NAIbHEHIIEro pa3BUTHS YEJIOBEUYECKOrO OOIIECTBAa, YBaXKCHUE K
TBOPIIaM HAyKHM M TEXHHWKH, OTHOLIEHHE K (HM3MKE KaK K JJIEMEHTY OOIICYeTIOBEYECKOW KYIBTYpBHI,
*  CaMOCTOATENBHOCTh B  NPUOOPETEHWH  HOBBIX 3HAHMH W TNPAKTUYECKUX  YMCHUH;
* TOTOBHOCTh K BBIOOPDY JKH3HEHHOTO IYTH B COOTBETCTBHH C COOCTBEHHBIMH HMHTEpECaMH W
BO3MOXKHOCTSIMH;

* MOTHBaIUsl 00OpaA30BATENbHON JEATETLHOCTH HAa OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO MOIXO0/A;
* (opMHUpOBaHME IIEHHOCTHOTO OTHOLICHHS APYr K JAPYry, K YYHTENI0, K aBTOpaM OTKPBITUH H
M300peTeHuil, K pe3yabTaraM 00y4eHusl.

MeTtanpeamMeTHble pe3yJibTAThI

OOyuvaromuiics MOJYyYUT BO3MOXKHOCTH JUIsI  (POPMHpPOBAHUS  CIEAYIOIIUX  METalpeIMEeTHBIX
pe3yabTaTOB:
* OBJAQJICHHE HABBIKAMH CAMOCTOSITEILHOTO TPUOOPETEHHS HOBBIX 3HAHWI, OpTraHU3aIUU
y4eOHOW  JESITeNbHOCTH, TIOCTAHOBKU I, IUTAHUPOBAHMS, CAMOKOHTPOJS U  OLICHKH
pe3yJIbTaTOB CBOEW JEATEIBbHOCTH, YMEHUSMHU IPEABHUACTh BO3MOXHBIE PE3YJIbTAaThl CBOMX
JIeiCTBUI;
* MOHMMAaHHME pA3JIUYUM MEeXAYy HCXONHBIMH (aKTaMH U THUIOTE3aMU i HMX OOBSCHEHHS,
TEOPETUYECKUMH  MOJEISIMH M pEaJbHbIMU  OOBEKTaMH,  OBJAJCHHE  YHUBEPCAIbHBIMU
y4eOHbIMM JEUCTBUAMU Ha TpUMeEpax THUNOTe3 s OObSACHEHUS H3BECTHBIX (DAKTOB U
SKCIIEPUMEHTAJIbHOM MPOBEPKU BBIIBUTAEMBIX THUIOTE3, pa3pabOTKU TEOPETUYECKUX Mojemnei
MPOLECCOB WIIH SIBJICHU;

* (opmupoBaHue yMeHUN BOCIPUHUMATH, IMepepadaThIBaTh M MPEABSBIATH WH(POPMAIUIO B
CIIOBECHOM, 00pa3HO#, CHUMBOJMYECKOW (opMax, aHATU3UPOBATh M IepepadaThiBaTh MOTYUYCHHYIO
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nH(OPMALIMIO B COOTBETCTBUM C TIOCTAaBICHHBIMHU 3a/ladyaMH, BBIIEISATH OCHOBHOE COJIEpIKaHUE
MIPOYUTAHHOTO TEKCTa, HaXOJUTh B HEM OTBETHI Ha MOCTABIICHHBIC
BOIPOCHI U U3JIaraTh €ro;

* MpPUOOpPETEHHE ONbITa CAMOCTOSITEIILHOTO TIOWCKAa, aHanu3a u oTbopa uHbopmanuu ¢
WCTIOJIb30BAHUEM DPA3JIMYHBIX HWCTOYHHKOB M HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTHH U pEIICHUS
MO3HABATENbHBIX 337134,

*pa3BUTHE MOHOJIOTMYCCKOH W JHAJIOTHYECKOW pEYd, YMEHHUs BBIPAKATh CBOM MBICIIH,
CTIIOCOOHOCTH BBICITYIIMBATh COOCCETHHUKA, TOHUMATh €ro TOYKY 3pEHUs, MPHU3HABAThH MPABO JAPYTOro
YeoBeKa Ha UHOE MHCHHE;
* OCBOCHHE MPUEMOB JIEUCTBUN B HECTAHAAPTHBIX CHUTYAIIHMSIX, OBJIAJCHUE IBPUCTUICCKUMH METOAAMHU
pelieHus npobiem;
* QopmMupoBaHue yMEHHI pabOTaTh B TPYMNIE C BBINOJTHCHHEM pPa3IMYHBIX COIMAIBHBIX POJEH,
MPEJICTABIATh U OTCTAMBATH CBOM B3TJISIBI U YOCKICHHUSI, BECTH JTUCKYCCHIO.

PeryasituBubie YY /|

OOyuaromuiicss TOJYYUT BO3MOXKHOCTH JUIsi (OPMHUPOBAHHS CICAYIOMMX peryasaTuBHbIX YY/I.
1. YMeHHE CaMOCTOATEIBHO ONPENCNIATh MEeMH OOY4YeHHs, CTaBUTh M (POPMYIHUPOBATH HOBBIE
3amaun B yu€0e U TIO3HABATEIbHON JIEATEIBHOCTH, pa3BUBAaTh MOTHUBBI M HWHTEPECHl CBOEH
MO3HABATENBHOM IEATEIHLHOCTH.

OOyJaromuiicss CMOXKET:

* aHAJIM3UPOBATH CYLIECTBYIOIINE U TUIAHUPOBATh OyayIIne 00pa3oBaTeIbHbIe PE3yIbTaThl;

* HICHTU(PUITUPOBATH COOCTBEHHBIE TTPOOJIEMBI U ONIPEAECIISAT IIABHYIO IPOOJIEMY;

* BBIJIBUTATh BEPCUU pelIeHUS MpobeMbl, GOpMYIHpPOBATh TMIIOTE3bI, MPEIBOCXUIATH KOHEUHBIH
pe3yInbTarT;

* CTaBUTh IeNIb JESATEILHOCTH Ha OCHOBE OINpEACNEHHOW MpOoOJIeMbl M CYIIECTBYIOIINX
BO3MOXKHOCTEI;

* (¢dopMynupoBaTh y4eOHBIC 3a/la4ll KaK IIard JOCTHKEHUS TOCTaBICHHOW IENTH JesSTelbHOCTH,
* OO0OCHOBBIBATH IICNICBBIE OPHEHTUPHI W MPHOPUTETHl CCHUIKAMH Ha IIEHHOCTH, YyKa3blBas |
00OCHOBBIBAs JIOTHUECKYIO MTOCIEA0BATEIHHOCTD I1aroB.

2. VYMeHHE CaMOCTOSATENIbHO IUIAHUPOBATH IyTH JOCTH)KEHHMS LeJed, B TOM YHCIE
aNbTEPHATHBHBIC, OCO3HAHHO BHIOMpPATh HamOosiee 3(P(EKTUBHBIE CIIOCOOBI peIIeHUs Y4eOHBIX |
M03HABATEIbHBIX 3ajad.
OO0yuaromuiicss CMOXKET:

* ompenesTh HeoOxomuMoe(bie) NEHCTBUE(s) B COOTBETCTBUU C y4eOHON W TO3HABATEIHHOM
3a/la4aMu

U COCTaBJIATh AITOPUTM €ro(MX) BBITIOTHEHHUS;

* 00OCHOBBIBATH M OCYIIECTBIATH BBHIOOp Hambosiee 3(PGEKTUBHBIX CHOCOOOB pELICHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

* OMpenensITh/HaXOAUTh, B TOM YHCJIE U3 MPEJIOKEHHBIX BapUAHTOB, YCIOBUS ISl BHIMOJTHEHUS
y4eOHOM 1 TTO3HABATEIILHON 3a/1a4;

* BBICTPAUBATh JKU3HEHHBIE IJIaHbl HA KpaTKOCpOUHOe Oynyiee (3asBIsATh LEIEeBble OPUEHTHUPHI,
CTaBUTh aJICKBaTHBIC MM 3a/ladydl W TpeljiaraTh ICHCTBUS, yKa3biBask U OOOCHOBBIBAS JIOTHYECKYIO
MOCJIeI0BATEIbHOCTh I11aroB);

* BBIOMpaTh U3 TPEUIOKCHHBIX BAapPHAHTOB U CAMOCTOATEIHHO WCKaTh CPEICTBa/PecypChl
JUTSL PEIlieHUs 3a]]a9u/ TOCTHKEHUS TSI,

* COCTaBIIATH IUJIaH PEIICHUS MTPOOIEeMbl (BBIIOJHEHUS MPOEKTA, POBEACHUS UCCIIEIOBAHMS);



* OMPEAEISATh MOTEHIIMAIBHBIC 3aTPYJHEHHS MIPU PEIICHUU YIeOHOUW U MO3HABATEIHHON 3aa4u U
HaXOJUTh CPEACTBA IS UX YCTPAHCHUS;

* ONHUCHIBATH CBOW OMBIT, OOPMIISAs €ro s mepeaadyud APYTUM JIIOASM B BHJIE TEXHOJOTHH
pElIeHUs TPAKTUIECKHX 33729 OTMPEIeIEHHOTO K1acca;

* IJITAHUPOBAThH U KOPPEKTHUPOBATH CBOIO MHIMBUYaJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHHne COOTHOCUTH CBOU AEMCTBUS C IUIAHUPYEMBIMU Pe3yIbTaTaMU, OCYIIECTBIISATH KOHTPOJIb
CBOCH J1eATEIbHOCTU B MpPOILECCEe JAOCTHXKEHUS pe3ysbTara, ONpelesiTh CIOocOObl NEHCTBUIl B paMKax
MPEJIOKEHHBIX yCIOBUM M TpeOOBaHMI, KOPPEKTUPOBATb CBOU JIEHCTBUS B COOTBETCTBUHU C
W3MEHSIOIIENCS CUTYallUEeH.

OOyJaromuiicss CMOXKET:

* OIPEIENSITh COBMECTHO C TEIaroroM U CBEPCTHUKAMH KPUTEPHH TIAHUPYEMBIX PE3YJIbTAaTOB U
KPUTEPHUH OLICHKH CBOCH y4eOHOM JesITeNbHOCTH;

* CHCTEeMAaTH3UpOBaTh (B TOM WYHCIE BBIOMpPATh MPUOPUTETHBIC) KPUTEPUH IUTAHUPYEMBIX
PE3yNIbTaTOB U OLEHKU CBOEH e TEIbHOCTH;

* 0TOMpaTh MHCTPYMEHTHI AJI OLIEHUBAHUS CBOEH NIEATEIbHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb
CBOCH JICSITEIHPHOCTH B paMKaX MPEJIOKEHHBIX YCIOBHI U TpeOOBaHUM;

* OLEHUBATh CBOIO JESATENBbHOCTb, APTYMEHTHPYS MNPUYUHBI JOCTHKEHHUS WJIM OTCYTCTBUS
TUTAHUPYEMOTO Pe3yiIbTaTa;

* HAXOAWTH JOCTATOYHBIC CPEICTBA JUIsl BBHIMOJTHEHHS y4eOHBIX ACUCTBUN B W3MEHSIOIICHCS
CUTYaIlUU W/WIHA TIPH OTCYTCTBUU TUIAHUPYEMOTO PE3yJIbTara;

* paboTasi MO CBOEMY IUIaHy, BHOCUTh KOPPEKTHUBHI B TEKYIIYIO JAESITEIbHOCTH Ha OCHOBE
aHaJliM3a  M3MEHEHWl  cuUTyauuu Ui TMOJy4YeHHs  3allJJaHUPOBAaHHBIX  XapaKTEPUCTUK
MPOIYKTa/pe3yabTaTa;

* YCTaHaBJIMBAaTh CBSA3b MEXKAY IOJIYYCHHBIMH XapaKTEPUCTHKAMHU MPOJAYKTa M XapaKTePUCTHKaAMHU
mporecca JeSTeNIbHOCTH W IO 3aBEPIIEHUU JEATENbHOCTH MpeajaraTb U3MEHEHHE XapaKTePUCTHK
mpolecca s MOTy4YeHHs YIY4IICHHBIX XapaKTePUCTHK MPOIYKTa;

* CBEPSITHh CBOM JCUCTBHUS C IENBIO U MPU HEOOXOIUMOCTH UCTIPABISATH OMIMOKH CAMOCTOSITEITLHO.
4. YMeHUe OILICHUBATh MPABWJIBHOCTH BBIIOJIHEHUs Y4e€OHOW 3a/laud, COOCTBEHHBIC BO3MOXHOCTU €€
pelIeHus.

OO0yuaromuiicss CMOXKET:

* OIPENENSITh KPUTEPUH MTPABUIIBHOCTH (KOPPEKTHOCTH) BBITIOJHEHHS Y4eOHOI 3a1a4u;

* aHaTU3UpPOBaTh U OOOCHOBBIBATH IMPUMEHEHHE COOTBETCTBYIOUIETO HWHCTPYMEHTApHUs s
BBITIOJTHEHUS Y4eOHOM 3a/1auH;

* CcBOOOJHO TIOJB30BAaThCSA BbIPAOOTAHHBIMU KPUTEPUSIMHU OLEHKH M CaMOOLIEHKH, HCXOJs
U3 LM U UMEIOLTUXCS CPENICTB, pa3linyasi pe3yibTaT U CIIOCOObI IeHCTBUN;

* OLICHUBATH MPOAYKT CBOCH NIEATEIHHOCTH IO 33JaHHBIM W/WJIA CAMOCTOSTEIBHO ONpPeAeTEHHBIM
KPUTEPUSIM B COOTBETCTBUU C IEIBIO JESATEILHOCTH;

* O0OCHOBBIBATh JOCTHXKUMOCTH II€NIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OIICHKH CBOHUX
BHYTPEHHUX PECYPCOB U JOCTYMHBIX BHEIIHUX PECYPCOB;

* (uKcHpOBaTh W AaHATU3UPOBATh JAUHAMHKY COOCTBEHHBIX OOpa30BaTENbHBIX PE3YJIbTATOB.
5. BnageHue OCHOBaMH CaMOKOHTPOJIA, CaMOOLICHKH, TPUHATHS PEIICHUA W OCYIIECTBICHUS
OCO3HAaHHOTO BbIOOpa B yueOHoM u MO3HABaTEIbHON NeSITeIbHOCTH.
OOyJaromuiicss CMOXKET:

* HaOJMIOJaTh M aHAIM3UPOBATh COOCTBEHHYIO Y4YE€OHYIO M IO3HABATEIbHYIO ACATENBHOCTb U
JeSTeNbHOCTh IPYTHX 00yUYaIouXcs B MPOILIECCE B3aUMOIIPOBEPKU;

* COOTHOCUTh peEallbHbIE M IUIAHUPYEMBbIC PE3YNIbTaThl HHIWBHUIYaTbHOW 00pa30BaTEILHOM
NeSITeIbHOCTH U JeNIaTh BBIBObL;

* IPUHUMATDH pElIeHNEe B y4eOHON CUTYyalluu U HECTU 32 HErO OTBETCTBEHHOCTD;



* CaMOCTOSITETILHO ONPEAEATh NPUUYMHBI CBOETO ycCIlieXa WM HEycleXa W HaXOAUTh CHOCOOBI
BBIXOJIa U3 CUTYAIlMH HEYCIIeXa;

* PETPOCIIEKTUBHO ONPEAETATh, KaKHe NEHCTBUS MO PELICHUIO YUeOHON 3ajauyd WM HapaMeTphl
3THUX JEHCTBHI MPUBEIH K MOTYYCHHUIO HMEIOIIETOCs MPOIyKTa yueOHOM NesITeIbHOCTH;

JIEMOHCTPUPOBATh MPUEMBI PETYIISIUN NCUXO0(PHU3NOTOTHIECKIX/IMOIIMOHANIBHBIX COCTOSHUMN ISt
noctmwkeHuss 3¢@dexTa ycrnokoeHusl (YCTpaHEHHsS SMOIMOHAIBHOW HampsokEHHOCTH), 3ddexTa
BOCCTAaHOBJICHUSI (OCNaOJeHUsT TPOSABICHWA yTomiieHus), 3ddexTa axkTUBU3aIMKM (TTOBBIIICHHS
MCUX0(U3HOTOTUUECKON PEAKTUBHOCTH).

ITo3naBaTtenbHbie YY /]

OOyuaromuiicsi TOJYYUT BO3MOXKHOCTH sl (POPMUpOBAHUS CIEAYIOMMUX TO03HaBaTelbHBIX YY1,
1. VYmeHue omnpenensaTb IOHATUS, CO3/[aBaTh  OOOOIIEHWs, YCTaHABIMBATh  AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEILHO BHIOMpATh OCHOBAaHUS W KPHUTEPUH I KiIacCU(DUKAIINH,
YCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIC CBS3U, CTPOUTH JIOTHUECKOE PACCYKIECHUE, YMO3AKITIOUCHUE
(MHIYKTUBHOE, JIENYKTUBHOE, 110 AaHAJIOTHUH ) U JIENIaTh BHIBOIBI.

OOyJaromuiicss CMOXKET:

* MOAOUpATH CIIOBA, COMOAYMHEHHBIC KIIOYEBOMY CJIOBY, ONPEICISIONINE €ro MPHU3HAKH H
CBOMCTBA;

* BBICTPAMBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO M3 KIIFOUEBOTO CJIOBA M COMOJAYMHEHHBIX €My CIIOB;
* BBIICNATH OOIIMI TPHU3HAK ABYX WJIM HECKOIBKHX TIPEIMETOB WU SBICHHA M OOBSICHSITH
UX CXOJICTBO;

* O0BENMHATH MPEAMETHl W SBICHHUS B TPYIIBI IO OMPENCIEHHBIM TpHU3HAKaM, CPaBHHUBATH,
KJaccuuuupoBaTh U 00001aTh (PAKTHI U SABICHUS;

* BBIJICTISITH SIBJICHHE U3 OOIIETO psiia APYTUX SIBICHHUIA,

* OIpeneNiaTh OOCTOSTENbCTBA, KOTOPBIC MPEIIISCTBOBATM BO3HUKHOBEHHUIO CBSI3U MEXIY
SIBIICHUSIMH, U3 dTHUX OOCTOSTENBCTB BBIIEIATH OMPEACISIONINE, CIIOCOOHBIE OBITh MPUYMHOW TaHHOTO
SIBIICHHSI, BBISIBIISITH IIPUYUHBI U CIICICTBUS SIBIICHUIA,

* CTPOUTH PACCYXIEHHE OT OOMMX 3aKOHOMEPHOCTEH K YAacTHBIM SIBICHHSIM H OT YacCTHBIX
SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH pPAaCCYXJICHHE HAa OCHOBE CpaBHEHUS MPEAMETOB W SBICHUM, BBIIEISAS MPU ITOM
o01Ire NpU3HaKY;

* M3JIaraTh MONYYCHHYIO HH(OPMAIINIO, HHTEPIIPETUPYS €€ B KOHTEKCTE pelraeMoi 3a1auu;

* CaMOCTOSITENILHO YKa3bIBaTh Ha HH(OpPMAIMIO, HYKIAIONIYIOCS B IMPOBEPKE, MpeiaraTh U
MIPUMEHATH CIIOCO0 MPOBEPKU JOCTOBEPHOCTH MH(GOPMAITUH;

* BepOaIM30BaTh SMOIMOHAIILHOE BIICUATIICHHE, OKa3aHHOE Ha HETO HCTOYHHUKOM;

* OOBSCHSATH SIBJICHUS, TIPOIIECCHI, CBS3M M OTHOIICHUS, BBISBIISIEMbIE B XOJI¢ TTO3HABATEIILHON H
UCCIIEI0OBATEILCKON JAEITETHHOCTH (TIPUBOIUTH OOBSICHEHNE C N3MEHEHHEM (DOPMBI TIPEACTABICHUS;

* O0BSCHSATH, IeTATH3UPYS WK 0000111as1; O0OBSCHATH C 32IaHHON TOUKH 3PEHU);

* BBISBIISITh M HA3bIBaTh IMPHUYUHBI COOBITHS, SIBICHUS, B TOM 4HCIIE BO3MOXKHEIE/Hamboee
BEPOSATHBIC  TMPUYWHBI, BO3MOXHBIC  IOCIEACTBUS  33aJaHHOW  MPHYUHBI, CaAMOCTOSITEIBHO
OCYIIIECTBIISISl IPUYUHHO-CIICICTBEHHBIN aHAIN3;

* JleNiaTh BBIBOJ Ha OCHOBE KPHUTHYECKOTO aHajW3a pa3HBIX TOYEK 3PEHUs, MOATBEPKIATh
BBIBOJ] COOCTBEHHOW  apryMeHTalMeil WM  CaMOCTOSATENBHO  TOJYYCHHBIMH  JIaHHBIMHU.
2. YMeHHe co3/1aBaTh, NMPHUMEHSATh M IMPEOOpPA30BBIBATh 3HAKKM M CHMBOJIBI, MOJEIH M CXEMBI IS
peleHus y9eOHbBIX U TIO3HABATEIBHBIX 3a/1a4.

OOyJaromuiicss CMOXKET:

* 0003HaYaTh CHMBOJIOM U 3HAKOM IIPEIMET H/WIIU SBJICHHCE;



* OIpENENATh JIOTHUECKUE CBS3U MEXAYy NpeAMETaMH W/WIN SIBICHHSAMH, 0003HAYaTh JaHHBIC
JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

* cO3/1aBaTh aOCTPaKTHBIN MM peabHBIN 00pa3 mpeaMeTa U/ UilH SBICHHUS,

* CTPOUTH MOJIEH/CXEMY Ha OCHOBE YCIIOBHUH 3a7aui U/WIH CIToco0a €€ peleHus;

* co3JaBaTh BepOalibHbIE, BEUIECTBEHHbIE M HH(DOPMALIMOHHBIE MOJIEIH C BBIJIEICHUEM
CYLIECTBEHHBIX XapaKTEPUCTUK O0BEKTA IS ONpe/ieIeHHs ClI0co0a perieHusl 3aJaud B COOTBETCTBUU C
CUTYyallUeH;

* IpeoOpa3oBbIBaTh MOJIENHM C IIEJIbIO BBISBICHUS OOIIMX 3aKOHOB, OMPEICNAIOIINX JaHHYIO
MPEAMETHYIO 00J1aCTh;

* IEPEeBOJUTH CIOXKHYIO MO COCTaBy (MHOTOACHEKTHYIO) MH(pOpMAIMIO U3 TpauyecKoro Wiu
(dhopMann30BaHHOTO (CUMBOJILHOTO) MPEICTABICHUS B TEKCTOBOE M HA00OPOT;

* CTPOHUTH CXEMY, JITOPUTM JACUCTBUS, UCHPABIATh WM BOCCTAHABIMBATH HEU3BECTHHIN paHee
aJITOPUTM Ha OCHOBE MMEIOLIETOCS 3HAaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

* CTPOUTH J0Ka3aTeNbCTBO: MPSIMOE, KOCBEHHOE, OT POTUBHOTO;

*  aHAIM3UPOBATH/PEIICKCHPOBATh OMBIT Pa3padOTKH W pean3aluud  y4eOHOTO TPOEKTA,
UCCIe0BaHMs (TEOPETUYECKOT0, IMIIMPUIECKOT0) Ha OCHOBE MPEIOKEHHONW MPOOJIEMHON CUTYyallUH,
MOCTABJIEHHOM 1IeJIM W/WJIH 33JaHHBIX KPUTEPUEB OIICHKU MPOAYKTa/pe3yabTara.

3. CMBICIIOBOE UTEHHE.

OOyJaromuiicss CMOXKET:

* HAXOJUTH B TeKCTE TpeOyeMyro HH(POPMAIUIO (B COOTBETCTBUU C LIEISIMU CBOECH JIEATEIILHOCTH ),

* OpHEHTHUPOBAaThCS B COJACPIKAHUM TEKCTa, TMOHUMATh IIEJIOCTHBIH CMBICT  TEKCTa,
CTPYKTYypUPOBAaTh TEKCT;
* YCTaHABIIMBATh B3aMOCBS3b OMHUCAHHBIX B TEKCTE COOBITHH, SIBJICHUHN, POIIECCOB;

* PE3IOMHUPOBATh ITIaBHYIO UJICI0 TEKCTA;

* KPUTUYECKH OLIEHUBATh COJIEpKaHUE U (POopMy TEKCTa.

4. @opMHpOBaHHE M pPAa3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YMEHHME NPUMEHSTh €ro B
M03HABATENbHOM, KOMMYHUKAaTHBHOM, COLIMATBHOM MPAaKTUKE U MPO(ECCHOHATBHON OpUEHTALINY.

OOyJaromuiicss CMOXKET:

* OTIpE/IETATh CBOE OTHOILIEHHUE K IPUPOTHON Cpese;

* aHAJIM3UPOBATH BIUSHUE SKOJIOTMYECKUX (PaKTOPOB Ha cpeay OOMTAHUS KUBBIX OPraHU3MOB;

* IPOBOJUTH MPUYMHHBIN U BEPOSITHOCTHBIN aHAJINU3 SKOJOTHUYECKUX CUTYaIUi;

* IPOrHO3MPOBATh W3MEHEHHUS CUTYallUd MPU CMEHE NeHCTBUS OAHOro ¢akropa Ha AeicTBHE
apyroro ¢akTopa;

* pacnpocTpaHATh SKOJOTMYECKHE 3HAHMS W Y4YacTBOBATh B MPAKTUYECKUX JeNax IO 3alluTe
OKpY>Karollen Cpeibl;

* BBIpaKaThb CBOE OTHOLICHHWE K NPUPOAE UYEpe3 PUCYHKH, COUMHEHHsS, MOJEIH, MPOEKTHHIC
paboThI.

5. PasButHe MOTHBAaLMM K OBJAJACHUIO KYJIbTYpOH AKTMBHOI'O HCIIOJIB30BaHUS CIOBApEed M IPYrux
MTOMCKOBBIX CHCTEM.

OO0yuaromuiicss CMOXKET:

* OIpEeNeNsITh HEOOXOIMMBbIE KJIIOUEBbIE MIOMCKOBBIE CJI0BA U 3aMIPOCHI;

* OCYUIECTBIIATH B3aUMOJICHCTBUE C AIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAaMH, CIIOBAPSIMU;

* (hopMuUpOBaTh MHO>KECTBEHHYIO BBIOOPKY M3 IOHCKOBBIX MCTOYHHUKOB JUIsI OOBEKTUBU3ALMH
pe3yJIbTaTOB MOKCKA;

* COOTHOCHUTD IOJTyYCHHbIE PE3yJIbTAThI IOUCKA CO CBOCH ACATEIBHOCTHIO.

Kommynunkaruubie YV /|



1. YMeHue opraHu3oBbIBaTh y4eOHOE COTPYIHHUYECTBO U COBMECTHYIO JEATEIbHOCTb C YUHUTEIEM U
CBEPCTHHKAaMM; paboTaTh HMHIWBUIYaJbHO W B TPYIIE: HAaXOOUTh OOIlee pelieHHe MU pa3peliaTh
KOH(MJIMKTHI HA OCHOBE COTJIACOBAHMSI MO3ULIMNA U yu€Ta HHTEPECOB; (HOPMYIUPOBATh, APIYMEHTHUPOBATH
Y OTCTanBaTh CBOE MHEHHE.

OOyJaromuiicss CMOXKET:

* OIpEACIATh BO3MOKHBIE POJIM B COBMECTHOM J€SATEIHHOCTH;

* UTpaTh ONPEAEIEHHYIO POJIb B COBMECTHOH ACATEIBHOCTH;

* IPUHUMAThH MO3UIIHI0 COOCCETHUKA, TOHUMAS MTO3UIIMIO IPYTOro, Pa3inyaTh B €r0 peYr: MHCHHE
(TOuKy 3peHus), JOKA3aTeIbCTBO (ApTyMEHTHI), (DaKThI; TUTIOTE3bI, AKCHOMBI, TCOPHH;

* OMNpeAensiTh CBOM JEHCTBUS U JIEHCTBUS MapTHEpPA, KOTOpPble CHOCOOCTBOBAIM WM
MPEMSTCTBOBAIMN MPOTYKTUBHON KOMMYHHUKAIUU;

* CTPOUTH NO3UTUBHBIE OTHOIICHHUS B IIpoLiecce Y4eOHOI U M03HaBaTENbHOMN JAEITEeIbHOCTH;

* KOPPEKTHO M apryMEHTUPOBAHHO OTCTAaWBAaTh CBOIO TOYKY 3pEHHUS, B AUCKYCCUU YMETb
BBIJIBUTATh KOHTPAPTyMEHTHI, Tiepe(pa3zupoBaTh CBOIO MBICHb (BJIaIECHUE MEXaHU3MOM SKBHUBAICHTHBIX
3aMeH);

* KPUTHYECKU OTHOCHUTHCS K COOCTBEHHOMY MHEHUIO, C JIOCTOMHCTBOM MPHU3HABAThH OMMOOYHOCTh
CBOETO MHEHHUS (€CJIM OHO TaKOBO) M KOPPEKTHUPOBATH €T0;

* Ipe/Jiarath albTEPHATUBHOE PEllICHUE B KOHQIUKTHON CUTYallUH;

* BBIACIATH OOLIYIO0 TOUKY 3pEHUS B AUCKYCCUU;

* IOTOBapUBaThCA O MpaBUJIaX W BOMPOCAX AJIs OOCYKIEHHUS B COOTBETCTBHH C IMOCTABJIEHHOMN
nepes rpymnion 3aiaden;

* OpraHU30BBIBATH YUeOHOE B3aMMOJICHCTBHIE B IpymIe (OMpeAensTh oOIIue e, pacipeaesTh
pOJIH, TOTOBAPUBATHCS IPYT C APYTOM U T. 1.);

* YCTpaHATh B paMKax Juajora pa3pblBBI B  KOMMYHHKAIMH, OOYCIOBICHHBIC
HEMOHMMAaHHUEM/HETIPUATHEM CO CTOPOHBI coOeceHIKa 3aauu, (POPMbI T COJEPKaHUS AUAJIOoTa.

2. YMeHHME OCO3HAaHHO WHCHOJb30BaThb pEYEBbIE CPEACTBA B COOTBETCTBUM C 3aJadeid
KOMMYHMKAIIUU JJIsi BBIPQXEHHUS CBOUX YYBCTB, MBICIEH M MOTpeOHOCTEW ISl IJIAHUPOBAaHUSA U
pPEryJISIIuA  CBOEW JNIEITENBHOCTH; BJIAJICHUE YCTHOW W THUCHBMEHHOW pPEYbl0, MOHOJOTMYECKOU
KOHTEKCTHOU PEUblo.

OOydJaromuiicss CMOXKET:

* OIPEENSTh 3a/1a4y KOMMYHHKAITUU U B COOTBETCTBUU C HEW OTOUpATh peUeBbIE CPEICTBA;

* oTOMpaTh W WCIOJB30BaTh PEYEBBIE CPEICTBA B MPOIECCe KOMMYHHKAIMU C JPYTUMHU
JI0JIbMHU (JIMaJIoT B Mape, B MaJION Tpynme u T. 11.);

* TMPEICTaBIsATh B YCTHOM WM THUCBMEHHOW (opme pa3BEPHYTHIM IUIaH COOCTBEHHOM
NesITeNIbHOCTH;

* co0MI0IaTh HOPMBI MyOJUYHON peud, perjaMeHT B MOHOJIOTE U TMCKYCCHH B COOTBETCTBUU C
KOMMYHUKATHUBHOM 3a/1auei;

* BBICKa3blBaTh U OOOCHOBBIBAaTHh MHEHHE (CYXICHHE) WM 3alpalinBaTh MHEHHE NapTHEpPA B
pamKax Juanora;

* IPUHUMATH PEIICHUE B XOJI€ IMAJOora U COTIACOBBIBAThH €T0 ¢ COOECETHUKOM;

* CO3/1aBaTh MHCbMEHHBIC KIUIIMPOBAHHBIE W OPUTHMHAIBHBIE TEKCTHl C HCIOJIb30BAHUEM
HEO0OXOJIMMBIX PEUEBBIX CPECTB;

* ICIIOJIb30BaTh BepOaIbHbIE CPENICTBA (CPEACTBA JIOTMUECKOM CBS3H) JUIsl BBIEICHUS CMBICIIOBBIX
OJIOKOB CBOETO BBICTYILJICHHS;

. HCIIOJIb30BATh HeBepOasbHbIE CpeacTBa WIH HarJsiHbIe MaTepHabl,
MTOATOTOBJICHHBIE/OTOOPAHHBIE MTO/I PYKOBOJACTBOM yUHUTEIS;



* JleJaTh OLIEHOYHBIM BBIBOJ O JOCTHMIXKEHHU LEIHM KOMMYHHMKAIMU HEMOCPEICTBEHHO IMOCIE
3aBepIICHHS] KOMMYHUKAaTHBHOTO KOHTaKTa U 0OOCHOBBIBATH €TO.

3. ®opmupoBaHHEe U Pa3BUTHE KOMIIETEHTHOCTH B OOJACTH MCIOJB30BaHHS WH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX TexHonorui (qanee — WUKT).

OOyuaromuiicsi CMOXKET:

* IIEJICHANPABJICHHO WCKaThb M HCIOIb30BaTh HHGOPMAIIMOHHBIE PECypChl, HEOOXOIUMBIC
JUTS pelieHust y9eOHBIX M MPAaKTHYEeCKUX 3aaa4, ¢ momoiibio cpeacts UKT;

* BBIOMpPATh, CTPOUTHh M HCIIOJIB30BaTh AJCKBATHYIO WH()OPMAIMOHHYIO MOJENb IS Tepeaadn
CBOMX MBICIIEH  CpEICTBAMU  €CTECTBEHHBIX M  (OPMAIbHBIX  S3BIKOB B  COOTBETCTBHH
C YCJIOBUSIMH KOMMYHHKAITUH;

* BBIICNIATh MH(QOPMAIIMOHHBIA aCIEeKT 3a/a4i, ONEPHpPOBATh JAHHBIMH, HCIIONH30BATh MOJIEIb
pellIeHus 3a/1a4H;

* WCIONIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH (BKJIIOYAss BBIOOpP aJeKBAaTHBIX 3ajade
WHCTPYMEHTAJIBHBIX ITPOTPAMMHO-AIIIAPATHBIX CPEACTB U CEPBUCOB) JIJIsl PEIICHHS HH()OPMAITMOHHBIX 1
KOMMYHUKAITMOHHBIX YYEOHBIX 3a/ad, B TOM YHCJIC: BBIUMCICHUE, HAIMCAHHWE THUCEM, COYMHCHUH,
JOKJIa/I0B, pedepaToB, CO3IaHUE MMPE3CHTAINHN | JIp.;

* HCTOJIB30BaTh HHPOPMAIIHIO C YUETOM 3THUECKUX U IMPABOBBIX HOPM;

* co3laBaTh WH()OPMAIMOHHBIE PECYPCHl Pa3HOTO TUIA U JJIs Pa3HBIX ayTUTOPHUH, COONIONATh
MH(POPMALMOHHYIO TUTHEHY U MpaBUiia MHPOPMALMOHHOM 0€30MacHOCTH.

IIpenmeTHbIe pe3yabTaThl

OOyuaronuiicss MOJYYUT BO3MOXKHOCTBH Ui (POPMHUPOBAHUS CIEAYIOUINX IMPEIMETHBIX pPe3yJIbTaTOB:
* 3HaHUS O MPHUPOJE BAKHEHIINX (UINYECKUX SBICHHHA OKPYKAIOIIET0O MHpa M IOHUMaHHE
CMBICIIa duzngeckux 3aKOHOB, PacKpbIBAIOIINX CBSI3b W3YYCHHBIX SIBIICHU;
* yMEHHMS TOJb30BaThCS METOAAMH HAy4YHOTO UCCIIEOBAHUS SBJIIEHUNW MPUPOJIbI, MPOBOAUTH
HaOJI0/IeHUs, TUIAHUPOBAaTh U BBIMNOJHATH SKCIEPUMEHTHI, 00pabaThIBaTh pPE3yibTaThl H3MEPEHUIA,
MIPEJICTaBIATh pe3ynbTaThl U3MEpEHUI c MTOMOMUIBIO Tabnuil, rpaduxos u
dbopmyn, OOHApYXKMBaTh  3aBUCHUMOCTH  MEXAYy  (U3MYECKUMU  BEITUYMHAMHU,  OOBSCHATH
MOJTyYeHHbIE pEe3yNbTaThl W JeNaTh BBIBOJABI, OICHMBATH TPAHUIIBI TOTPEIIHOCTEH pe3ylIbTaToB
U3MEPECHU;

* YMEHUS NPUMEHATh TEOPETUUYECKUE 3HAHUS M0 (PU3MKE Ha MPAKTUKE, pemaTh Gu3nyeckue 3agadu Ha
PUMEHEHHE MOTYYCHHBIX 3HAaHUH;

* YMEHUSI U HaBBIKM MPUMEHATH MOJYYEHHbIE 3HAHUS JUIsi OOBSCHEHUS MPUHIUIIOB JEWCTBUS
BOXHEHIINX TEXHUYECKUX YCTPOWCTB, pEIIEHUs TMPAKTUYECKUX 3a7ad IMOBCEAHEBHOW >KU3HH,
oOecnieueHrs O€30MaCHOCTU CBOEW JKHU3HH, PAlMOHAIBHOTO MPHUPOAONOIB30BaHUS M  OXPaHbI
OKpY>KaloIle Cpeibl;

* ¢opmupoBaHuE YOSKICHHS B 3aKOHOMEPHOHM CBSI3M U IO3HABAEMOCTH SIBJICHUU INPHPOJBI, B
O00BEKTUBHOCTH HAyYHOT'O 3HAHUS, B BBICOKOW LIEHHOCTH HAYKH B PA3BUTUU MaTEpUAIbHON U TyXOBHOM
KYJBbTYPBI JIFOCH;

* pa3BUTHE TEOPETUYECKOTO MBIIUICHUS HAa OCHOBE ()OPMHUPOBAHHMS YMEHUH YCTaHABIMBATH
GdakTbl, pa3nuYaTh TOPUYUHBI W CIEACTBUS, CTPOWTh MOJAETH ¥  BBIABUTATh THUIOTE3HI,
OTBICKMBaTh U  (OPMYyJIHUPOBATh  JIOKA3aTE€NbCTBA  BBIABUHYTHIX  TUIIOTE3, BBIBOAUTH W3
AKCIIEPUMEHTATIBHBIX ()aKTOB M TEOPETUUECKUX MOjIeNiell pu3ndeckue 3aKOHbI;

* KOMMYHUKAaTUBHbIE YMEHHUS: JOKJIAbIBATh O PE3yJabTaTaX CBOEr0 MCCIIEI0BaHUs, YUaCTBOBATh B
IUCKYCCHUU, KPATKO U TOYHO OTBEYATh HA BOMPOCHI, UCIOIb30BaTh CIPABOUHYIO JIUTEPATYPY U JIpyrue
MCTOYHUKH MH(POPMALIUH.



[IpenMeTHbIe pe3yabTaThl O0yUeHUsI (PU3UKE B OCHOBHOW IIKOJIE MPEACTABICHBI B COJACPIKAHUU
Kypca [0 TeMam.

Conep:xanue y4e0HOr 0 npeaMera

1. TennioBble siBjeHusi (11 gyacoB)

TennoBoe asuxenue. Tepmomemp. CBA3b TEMIEPATypPhl CO CPEIHEN CKOPOCTHIO TEIJIOBOTO
Xa0TUUYECKOro NBWKEeHHMs dyacTull. JIBa cmocoba H3MEHEHHs BHYTpEeHHEH sHepruu: pabora u
TCIJiomnepeaayda. BI/I,Z[I:I TCIJIONICPCAaYn.

KonnyectBo TemnoTsl. YaenbHas TEMIOEMKOCTb BEUIECTBA. YoenvHas menioma ceopanus
MOnauea.

3akoH COXpPaHCHUA SHCPIrUU B MCXaHNYCCKHUX U TCIJIOBBIX ITPpOIECCaX.

Jlabopamopnwie pabomot
1. CpaBHEHHE KOJUYECTB TEIUIOTHI ITPU CMEIIMBAHUK BOABI PA3HON TEMIIEPATYPHI.
2. N3Mmepenne yaenbHON TeMIOEMKOCTH TBEPIOTO Tea.

2. U3MeHeHNe arperaTHbIX cocTosiHuii BemecTsa (10 yacos)

[InaBnenne u oTBepAeBaHHe. TemmepaTypa TIUIABICHUSA. YOenvHas menioma NAAGIEHUSL.
Hcnapenue u xonaeHcanus. OTHOCUTENbHAS BIAXXHOCTh BO3AYyXa U ee u3Mepenue. [lcuxpomemp.

Kunenue. TemnepaTypa kuneHus. 3agucumocms memnepamypsi Kuneuus om oasieHus. Yoenouas
menioma napooopas08aHusl.

OObsicHEeHWe W3MEHCHMH arperarHblXx COCTOSIHMM BeIIeCTBA Ha OCHOBE MOJICKYJISPHO-
KMHETUYECKUX MPEICTaBICHUH.

[IpeoOpa3oBanue HEPTUU B TEIUIOBBIX MAalllMHaX. /[eueamenv enympenHeeo czopanus. llapoeas
mypouna. XonoounvHuk. Ikono2uyeckue npooiemsbl UCNONb308aHUSL MENTOBbIX MAULUH.

Jlabopamopusie pabomot
3. N3MepeHne B1aXHOCTH BO3AyXa.

3. DuekTpUYecKue ABJeHus (28 1)

Onextpuzanus Tena. [IBa poja 3IEeKTpUUYECKUX 3apsAnoB. [IpogoOHuKu, OuseKmpuku u Hnojy-
npoeooHuKy. B3anMonelWcTBHE 3apsKEHHBIX TeJl. OJEKTPUYECKOE IoyIe. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsa.

JIMCKPETHOCTB JEKTPUUECKOTO 3apsiia. neKTpoH. CTpOeHUE aTOMOB.

ONeKTpuueckul TOK. [ anveanuueckue snemeHmvl. AKKYMyaamopul. IIEKTpUUYECKas LEIb.
Onexmpuyeckuil mox ¢ memannax. Hocumenu snexkmpuueckux 3aps006 6 nOIYNPOGOOHUKAX, 2a3aX U
pacmeopax 2nekmponumos. Ilonynpoeoonuxosvie npubopuvl. Cuna Toka. AMIepMmerp.

DIIeKTpUYecKoe HanpsikeHue. BonbT™merp.

DIEKTPUYECKOE COITPOTUBIICHHE.

3akoH OMa AJ1s1 y4acTKa IEKTPUIECKOU LIEIH.

VnensHoe compotusieHue. Peocratsl. IlocredoéamenvHoe u  napanienbHoe COeOUHeHUs
NPOBOOHUKOS.

Pabora u moutHOCTh TOKa. KonuyecTBo TEIIOTHI, BBIAETAEMOE POBOAHUKOM C TOKOM. CUeTYHK
JJIeKTpUuecKo dHepruu. Jlamma HakanmuBaHMs. DJEKTpOHarpeBaTelibHble Npubopsl. Pacuer
JIEKTPOIHEPIUU, MOTpedsieMblil ObITOBBIMU 3iekTponpudopamu. KopoTkoe 3ambikanue. [lnaBkue
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IIPEAOXPAaHUTEIH.

Jlabopamopusie pabomot

4. COopKa 37eKTpUYECKOi LIeNU U U3MEPEHUE CUIIBI TOKA B €€ PA3IUYHBIX YYaCTKaX.

5. N3Mepenne HanpsiKEHHs Ha Pa3IMYHbIX y4aCTKaX AJIEKTPUUECKOM 1ETH.

6. PerynupoBaHue CHIIBI TOKA pEOCTATOM.

7. HccnenoBanue CONpPOTHUBIEHUS MPOBOJHUKA TPU TOMOIIM amrepMerpa |
BOJIbTMETpA.

8. N3mepenre MOITHOCTH ¥ pabOThI TOKA B AJICKTPUUCCKOH JIaMIIe.

4. DJIeKTPOMATHUTHBIE siBJIeHUA (7 4acoB)

MarauTtHoe nojue Toka. dneKmpomasuumol u ux npumenerue. I1octostHable MarHUTBL. Maenumnoe
none 3emau. JIeiCTBUE MAarHUTHOIO TOJS HA MPOBOJHUK C TOKOM. Jnekmpoodsucamens. /JUHaAMUK U
MUKPOGHOH.

Jlabopamopnuwie padbomot
0. COopKa AIeKTpPOMAarHuTa U UCIIBITAHUE €T0 ACHCTBUS.
10. N3ydeHnue a1eKTpUYECcKOTo IBUraTells IOCTOSHHOIO TOKA (Ha MOJAEIN).

5. CeroBble siBjenus (10 yacon)

Hcrouynuku csera. lIpsamonuHelHOe pacnpocTpaHeHHE cBeTa. Buaumoe NBUKEHHE
cBeTwiI. OTpakeHHUe CBeTa. 3aKOH OTpa)K€HUs cBeTa. 3aKOoH oTpakeHwus. [lnockoe 3epkaio.
Ilpenomnenue cBera.

JIunza. dokycHoe pacctossHue JuH3BL. IlocTpoeHme wu300pakeHUM, TaBaeMbIX
muH30M. OnTHyeckast cuiia JIMH3GL. [ 71a3 kak onrtuyeckasi cucreMa. OnTudeckue mmpruoopHl.

Jlabopamopusie pabomot

11. [TomyyeHnue n300pakeHUsI MPU ITOMOIIH JIUH3HI.
IToBTOpeHue no kypcy 2 4aca.

Y4eOHO-TeMATHYECKHHA TIJIAaH

HasBanue pasneiioB u tem | Beero B Tom uncie

4acoB YPOKH JlaGopaTopubie | KoHTpoO/BHBIE

padoTsbI padoTsbI

TemioBsle sBIECHUSA 11 8 2 1
N3menenue arperaTHbIxX 10 8 1 1
COCTOSIHHU BEIIeCTBa
DNEKTpUYECKUE SBICHUS 28 22 5 1
ONeKTpOMarHuTHbIE 7 5 2 -
SIBIICHUS
CBeToBBIE ABJICHUS 10 8 1 1
[ToBTOpEHME IO KypCYy 2 2 - -
Hroro 68 53 11 4
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KanengapHo-remaTu4eckoe NJaHUPOBaHUE YPOKOB PU3UKHU

JlaTa
NPOoBeIeHUsI

Ilnan | dakT

Tema ypoka

Ko..
4acoB

IIpumeua
HHE

Pasznea I. TenioBbie siBiienus (11 yacoB)

1.1

TennoBoe nuxenue. Tepmomerp. CBs3b
TEMIEPATYPhI CO CKOPOCTHIO ABHKEHUS
MoJiekyi. TexHuka 0e30MacHOCTH Ha YpOKax
bu3uKu.

§1

2.2

BayTpeHHss 3HEPTHs
Crioco0Obl N3MEHEHHUs] BHYTPEHHEH SHEPTHH

§2-3

33

Buasl remonepenayun. TermmonpoBogHOCT
Kounsekuus. U3nyyenue

§4-6

4.4

KoanyecTBO TEILIOTHI.

§7

5.5

VY nenbHas TEINIOEMKOCTD

§8-9

6.6

VY nenpHas Teriora cropanus. Pemenne 3amaq
Ha pacyeT KOJUYECTBa TEIUIOTHI TPU
TEI000MEHE

§10

7.7

Jlabopamopuasa paboma Ne 1

«Cpasnenue Konuuecme menaiomst npu
cMeuueanuu 600bl pasHoil memnepamypovL)

8.8

Jlabopamopuasa paboma Ne 2
«H3mepenue yoenvhoit menioémkocmu
meépooco menay

9.9

3aKOH COXpaHEeHMsI U MIPEBPALCHHs SHEPTUHU B
MEXaHWYECKUX U TEIUIOBBIX MPOIEeccax

§11

10.10

Penrtenue 3anad mo teMe «TeIIOBEIE ABJICHUI

11.11

KonTpoasnas padora Nel mo teme
«TennoBble IBJICHUS»

Paznen I1. U3meHeHune arperaTHbIX cocTosinuii BemecTsa (10 yacon)

12.1

AI‘peFaTHBIe COCTOAHHA BCUICCTBA. IInaBnenue

U OTBepAeBaHue Tell. Temneparypa IiaBiIcHUs.

§12-13

13.2

['paduk nnaBieHus U OTBEpACBAHUS
KPUCTAIIMYECKUX Tell. Y ieJbHasl TerioTa
TJIaBJICHUSI.

§ 14-15

14.3

Ucnapenue u konaeHcanus. HaceieHHbIi u
HEHACBILLICHHBIN nap.

§16-17

15.4

Kunenne. TemnepaTypa KumneHus.

§18

16.5

BraxxHoCTh BO3/1yXa U €€ U3MEpPEHHUE.
Jlabopamopnasn paboma Ne3 «Hzmepenue

§19
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6Jl1aricHoCmu eo30yxa»

17.6 VY enbHas TEMI0Ta NapooOpa3oBaHus 1 §20-21
KOHJICHCAIIUU.
18.7 JIBuraTens BHyTpEHHETo cropanus. Ilaposas §22-23
TypOuHa.
19.8 KIIJ] TermoBOro mBuraTes. §24
20.9 Pemenue 3agad mo reme «M3MeHeHHe
arperaTHbhIX COCTOSHUHN BEIIECTBA»
21.10 KonTpoubHnasi padora Ne 2 mo teme
«/3MeHeHHe arperaTHbIX COCTOSTHUH
BellecTBa»
Paznea I11. Dnexkrpuueckue siiaenns (28 yacon)
22.1 DleKTpU3aLMs Tesl. DIEKTPOCKOII §25-26
232 Onekrpuueckoe nojie. JlenumMocTsb §27-28
AIIEKTPUYECKOTO 3apsia. DIEKTPOH
24.3 Crtpoenune atomoB. OOBICHEHHE §29-30
AJICKTPUUECKUX SIBJICHUN
254 [IpoBOoHMKH, TOTYIPOBOIHUKHA U §31
HEIMPOBOITHUKH DJICKTPHUYECTBA
26.5 Pemenue 3a1au no TemMe «3JIEKTpU3ALNS TEI»
27.6 DNEKTPUYECKUN TOK. §32
28.7 DJIeKTpHYECKas LENb ¥ €€ COCTABHbIE YACTH §33 yop
23 (2,4)
29.8 DNEeKTpUUYECKHil TOK B MeTaiuiax. JlelicTBue §34-35
AJICKTPUIECKOTO TOKA.
30.9 Hanpasnenue snekTpudeckoro Toka. Cuia §36-38
TOKa. AMIIepMeTp Ymp 25
)
31.10 Jlabopamopnas paooma Ne 4 «Coopxa
INeKMPUUeCKoil Uenu u usmepeHue Cuibl
mMoKa 6 e€ pa3nuuHbIX YUaACmKaxy
32.11 DeKTpuyecKkoe HanpskeHue. EauHnis §39-40
HaIPSKEHUSI.
33.12 BonbTMeTp. 3aBHCHMOCTb CHIIBI TOKA OT § 41-42
HATIPSDKEHUSL.
34.13 Jlabopamopuasa paboma Ne 5 «H3mepenue
HANpAMCeHUA HA PA3TUYHBIX YUACHKAX
INNeKMPUUECKOUl Yenu
35.14 DNEKTPUUECKOE CONIPOTUBIIEHHE §43 Ymp
28(_ )
36.15 3akon Oma JJ1s yJacTKa Ienu §44
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37.16 VY nenpHoOe CONPOTUBIICHUE. §45-46
38.17 Peocratsl. Jlabopamopnas paboma Ne 6 §47
«Pezynuposanue cuivl moka peocmamomy
39.18 Jlabopamopnas paboma Ne 7 «Hzmepenue
CONPOMUGIEHUA NPOBOOHUKA NPU HOMOUUL
amnepmempa u 60, 1bMMENMpPay
40.19 IocenoBaTenbHOE U NapaIenbHOE §48-49
COEIMHEHHE TTPOBOTHUKOB
41.20 Pemrenne 3aga4d mo temam «3akoH OMay,
«CoeTMHEHUs IPOBOHUKOBY
42.21 Penrenye 3a1a4 Ha 3akoH OMa JUIS yJacTKa
LIEMH, 3aKOHOB MOCIIE0BATENLHOIO U
HapaJUIEILHOTO COEMHEHUS IPOBOIHUKOB
43.22 PaGoTa ¥ MOIITHOCTH TOKA §50-52
44.23 Jlab6opamopnas paboma Ne 8 «Hzmepenue
MOWHOCIU U PAGOMbL MOKA 6
IeKMPUUECKOIL 1AMNE»
45.24 3akon Jlxoyns-JIenna §53
46.25 Komzencatop §54
47.26 Jlamnia HakanmuBaHUA. DJIEKTPOHATPEBATEIILHbBIE §55-56
npubopsl. KopoTkoe 3aMbIkanue.
IIpenoxpanurenn
48.27 [ToBTOpEHNE MaTEpHAIa TEMBI
«DNIEKTPUYECKUE ABIECHMUSD
49.28 KonTtpoabsHnasi pab6ora Ne3 no reme
«DIIEKTPUHYECKHE SIBJICHUSD
Pa3znen IV. DaekTpomaruuTHble siBjieHus (7 4acoB)
50.1 MarnutHoe nojie. MarHuTHbIE JIMHUU. §57-58
51.2 DJIEKTPOMArHUTEI U MX IPUMEHEHHE. §59
52.3 Jlabopamopnas paooma Ne 9 «Coopka
NEKMPOMAZHUMA U UCHHIMAHUE €20
oeiicmeusn
534 [TocTosHHBIE MArHUTHL. MarauTHOE HOJIE §60-61
3emiu
54.5 JleiicTBHE MarHUTHOTO TOJISl HA POBOJIHUK C §62
TOKOM. DJIEKTPUYECKUI IBUTATENb.
55.6

Jlabopamopnan paooma Ne 10 «H3yuenue
INEKMPUUECKO20 08U2amensi NOCMOAHHO20
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moka (Ha moodenu)»

56.7 IToBTOpEHHE TeMbI «IEKTPOMATHUTHBIC

SIBTICHUS.

Pa3znen V. CBertoBble siBjienns (10 yacon)

57.1 Hcrounuku cera. Pacipoctpanenue csera §63
58.2 BuarMoe 1BHKEHUE CBETHII §64
59.3 OTpaskeHue cBeTa. 3aKoH oTpaxkeHus. [1nockoe §65§66

3epKajio
60.4 IIpenomiieHue cBeTa. 3aKOH MPeIoMIeHUs §67

CBeTa.
61.5 Jlunzel. OnTUYecKast CHIA JTMH3BI §68
62.6 N300paxkenusi, naBaeMble TUH30M §69
63.7 Jlabopamopnas paboma Ne 11

«ITonyuenue uzoobpasrcenus npu nomowiu

JIUH3BIN)
64.8 IIpomMe:xxyTouHasi aTTecTaIUsA.

KonTpoabHas pabora
65.9 I'na3 u 3penue. §70
66.10 KonTpoasHnas padora Ned4 no reme

«CBeTOBbBI€ ABJICHUS»

IToBTOpeHue (2 yac)

67.1 [ToBTOpenue no teme «TemnoBsle ABICHUNY,

«arperatHble COCTOSIHUS BEIIECTBAY
68.2 [ToBTOpEHUE MO TEME «IIEKTPUUECKUE

SIBJICHUS, «CBeTOBBIC SABIICHUS
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Onucanue yueOHO — METOAMYECKOT0 H MATEPHAJILHO — TEXHUYECKOT0 00ecredeHus
o0pa3oBaTe/IbHOM 1eSITeILHOCTH

Jluteparypa nJs yunress

1. JleMOHCTpallMOHHBIE OMBITHI MO (u3uKe B 7-8 Kiaccax cpenHeit mxomsl. [lox
penakuueit A.A. ITokposckoro. M.: «IIpocsemenue», 1970.

2. 3amaun o pusuke 8 knacc. JI.O. 'ennenmreiin. XappkoB, «I nuMHa3usy», 2002.

3. 3aHuMaTenbHBIC OMBITHI MO (Pu3uke B 7-8 Kiaccax cpemHel mkosbl. Kaura ms
yuutens. M.: «lIpocsemenue», 1985.

4. [Moypounbie paspabotrku mo ¢uszuke k yueOHukam A.B. Ileporimkuna. (M.:
Hpoda); C.B. I'pomosa, H.A. Ponunoii. (M.: IIpocemenue). 8 kinacc. — M.: BAKO, 2004.

5. [IpenonaBanue ¢u3uku, pa3BuBaromee oOyueHue ydenwka (1 — 4 KHUTH).

[Tocobue must yuureneit u metomuctoB. CoctaBieHa mon penakuueir 3.M. bpasepman. M.:
Accornmanus yuntenen pusuku, 2005.

6. ®dusmka. 8 kimacc: yueoHo-meroandeckoe mocooue/ A.E. Mapon, E.A. Mapon. M.:
Hpoda, 2010.

Jluteparypa s yyamuxcst

1. 3aHuMaTenbHbBIE 3a7aul - MapaJoKchl U copusMmsl o ¢pusuke. M.: IIpocsemienue,
1971.

2. 3anumarenbHas pusuka. S.U. [lepensman. M.: U3narensctBo «Haykay, 1976.

3. COopHuk 3amad mo ¢usmke: YdyeOHoe mocobue nns ydammxcs 7 — 8 KaccoB
o0meodpazoBaTenbHbIX Yupexaenuid. — M.: [Ipocsemenue, 1996.

4. dusnueckass onumnuaga B 7 — 8 kijaccax cpemHei mkousbl: [locobume st
yuamuxcsa. M.: [Ipocsenienue, 1987.

5. S mnosznato wmup: Jlerckas osHiukimoneaus.. ®Puszmka / CocraButenbs A.A.

Jleonosuu. — M.: OO0 «M3parensctBo ACTJIT/», 1997.

JlomoJIHuTeIbHAS JIUTepaTypa

1. buodusuka Ha ypokax ¢usuku: Kuura mis yuurens: M3 onbita paGorel. M.:
[Ipocsemenue, 1988.

2. [TorpemHOCTH M3MEPEHUH TIPH BBHIITOTHEHUH JIA0OPATOPHBIX paboT mo ¢usuke. 7
— 11 xmaccel. — M.: JIpoda, 2004.

3. ®usuka B Tabmumax. 7 — 11 kmacceel. CipaBouHoe mocodue/ ABTOpP COCTaBUTEINb
B.A. Opnos. M.: npoda, 2001.

4. Ousuka u skonorus. 7 — 11 kmaccel. Marepuansl A npoBeneHUs y4yeOHOHM u

BHEYPOYHOH paboThl mo 3Kojormdeckomy Bocnutanuto / CocraButenu .. PaneeBa, B.A.
ITonosa. — Bonrorpaa. Yuurens, 2005.

S. ®wusuka. 7 — 11 kmaccbl: opraHu3aiys BHEKJIACCHOH paboThl. baHk MeToanyeckux
unei. Topueckue meponpusiTus / aBTop coctaButenb B.C. bnaromapos. Bonrorpan: Yuurens,
2011.

6. ®dusnka 7 — 9: s obmeodpa3zoBaTeIbHBIX yupexacHui: Kaura mis yuurens. —

M.: IIpocsemienue, 2000.
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Menunapecypcbl
1. Otkpeitas ¢usuka (1 u 2 yacTtn)
2. Ypoxku ¢usuku Kupumia u Medoaus 8 kinacc
3. ®uzuka 7-9 wimacc MynbTHMeNUiiHOE YydeOHOe mocoOue HOBOTrO oOpasia
u3narenbcTBo «IIpocBemeHuney

Oob6opynoBanue

[TopTpets! BeIgatOIMXCs (PUIUKOB.

Tabnuma «MexayHapoIHas CUCTEMA STUHUID).

Tabmuma «IIpucraBku nst 00pa3oBaHUsI NECATUIHBIX KPATHBIX U TOJBHBIX €IMHUILDY.

Taomuna «dusnyeckue MOCTOSTHHBIEY.

IIpudopsbI AeMOHCTPAIMOHHBIE

. AMriepMeTp 1EMOHCTPAIIMOHHBIH.

. BonmpT™MeTp 1€eMOHCTpaMOHHBIN.

. BartmeTp 1eMOHCTPAaLIMOHHBIN.

. TepmomeTp 1eMOHCTpaIMOHHBIN.

. Ilcuxpomerp.

. [Ipubop 11t cpaBHEHUS TETIJIOEMKOCTH Tell.

. TennonprueMHUK.

R Q| NN BN —

. Monens JIBC.

Ne)

. Mozenu npocTpaHCTBEHHON PEIIETKU KPUCTAILIA.

—
)

. Mozaenb OpOyHOBCKOTO JIBHKCHUSI.

—
—

. Mogens anexTpoaBurarens pa3doopHasi.

—
N

. MOI[GJIB MOJICKYJIAPHOTO CTPOCHUS MarHuTa.

—
(98]

. Mara3uH conpoTuBJIeHUN 1aO0OPaTOPHBIH.

—_—
N

. DIIEKTPOMETPHI C MPUHAIEKHOCTIMHU.

—
9]

. ITamouku U3 crexia U Y00HUTA.

—
[©))

. CynraHbl 3J1€KTpUUYECKHUE.

—
3

. MarouTHas CTpCJIKa Ha IMOJACTaBKE.

—
o0

. [Tpubop 11t IEMOHCTpAIMH CIIEKTPOB SIEKTPHUECKOTO TOJISI.

—
\O

. Peoctat mon3ynkossiit Ha 500 Owm, 0,6 A.

[\
S

. Peoctat mon3ynkossiit Ha 5000 Owm, 0,2 A.

\]
—

. Peoctat momsynkossiit Ha 1000 Om, 0,4 A.

N
N

. Peoctat nomsynkossiit Ha 10000 Owm, 0,1 A.

[\
(98]

. Peocrar cTyneHuarsii JEMOHCTPALlMOHHBIN.

[\
NN

. Peoxops.

[\
)]

. MarouThbI ITOJIOCOBBIC.

o)
[©)

. MarHUTHI 1yrooOpa3HbIe.

\9}
3

. DNeKTpOMarHuT pa300pHBIN.

[\
o0

. DNEKTPO3BOHOK JEMOHCTPALIMOHHBIM.

N
\O

. IInockoe 3epkaino.

[98)
=]

. Mozenb nepuckorna.

31. CBeTOQHUIBTPHI.

IIpudops! 1abopaTopHbIe

1. AMmepmeTpsl J1abOpaTOpHBIE C MPEEIOM U3MEpEeHHs 2 A.

2. BonbT™meTphl 1abopaTopHBIE € TIPEACioM u3Mepenus 6 B.
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. MunnuamnepmeTpsl.

. HabGop Ten no xanopumerpum.

. TepmomeTpsl 1abopaTopHBIE.

. Kitroun 3aMbIxanus Toka.

. KoMmiekTsl IMPOBOJOB COCANHUTCIIbHBIX.

R Q||| B~ W

. HabGopsI pe3ucropos npoBosiouHsix (1 OM, 2 Om, 4 Om).

9. Peoctarbl OI3yHKOBBIE.

10. DnekTpoMarHuThI 1a00paTOPHEIE.

11. JIuH3bI ABOSKOBBIMYKJIBIE.

12. JInH3bI ABOSIKOBOTHYTHIE.

13. maMmo4K¥M Ha MOJACTaBKax.

14. HHOCKOHapa.H.HG.HBHBIe IMJIAaCTUHBI CO CKOICHHBIMU I'PAHSAMHU.

15. DkpaHbl CO WIETBIO.

16. Kommnacegl.

17. MarauTsl ipsiMbie 1abopaTopHBIE.

18. Kanopumerpsl.

19. JlaGopaTopHbIil HCTOYHHK TOKa (4 B).

20. Karymku ¢ cepIeUHUKOM.

21. Ctpenka MarHuTHas Ha MOJICTaBKe.

22. llunuHapsl U3MEPUTEIIbHBIE.

KoMMeHTapnu K KOppeKTHPOBKe KAJEHIAPHO-TEeMAaTHY€eCKOIr0 MJIAHNPOBAHNS
JleMmoHcTpaunMOHHOE 000PYI0BaHUE B PAMKAX peajiM3aluu ¢eaepajbHOro NpoeKkTa

«CoBpeMeHHAasl IKO0JIa» HAUMOHAJIBHOI0 NnpoekTa «O0pa3oBaHne» B 4aCTH MEPONPUATHS 10

CO31aHUI0 U PYyHKUMOHMPOBaHUIO LleHTpOB 00pa3oBaHuA eCTECTBEHHO-HAYYHOM U

TEXHOJI0TrH4ecKoi HanpaBJjieHHOcTel «Touka pocra»

Ne |[HammeHoBaHue, TexHuveckne, KauecTBeHHbIE, YHKIMOHAJIbHbIE XAPAKTEPUCTUKH
/11| TOBAPHbII 3HAK (morpeduTEIHLCKHE CBOMCTBA), JKCILIyaTAMOHHbIE XaPAKTEPUCTHKH
1 2 3
CocTaB KOMILIEKTA:
1. llITaTUB 1€eMOHCTPALMOHHBII.
[IpennazHaueH asst COOPKU y4EOHBIX SKCIIEPUMEHTAITBLHBIX YCTAHOBOK HA
JNEMOHCTPAIIMOHHOM cToJie kKabuHeTa pusuku. lllTatus npu nposeaeHun
JIEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB
B J1a0opaTopuu o0ecneunBaeT 3aKperieHue Ha Pa3INyHOM BHICOTE U TI0J] pa3HBIMU
yriaamu MpeaMeToOB, IPUCIIOCOOICHUN U YCTPOHUCTB, HEOOXOIUMBIX IS
IIPOBEJICHUS OIBITOB.
JleMoHcTpanu i
My} ThI KpenexHsie: 2 miT.
1 OHHOC Jlana 3axuMaromast miockas: 1 mr.
obopynoBaHue

(o dusuke)

Jlama 3akuMaromasi ¢ TpeMs 3axBaTamu: | iT.

2. CTOJIMK MOALEMHBIN.

Ha3znauenue: cOopka yueOHBIX YCTaHOBOK, JEMOHCTPALUU MPUOOPOB M YCTaHOBOK,
MIPOBEICHUS JICMOHCTPAIIMOHHBIX OMBITOB, B KOTOPBIX TPEOYETCS BEPTHUKATHLHOE
nepeMelIeHIE SJIEMEHTOB YCTaHOBOK.

OcHarreH cucteMoit MUKpoHQTa, KOTOpas MO3BOJISET TPeoOpa30BLIBATh
BpallleHre PUBOJHOTO BUHTA B BEPTUKAIBHOE MEPEMEIICHNE TUIOCKOCTH CTOJIUKA.
Jmuna cronentHutsl: 200 M.

[Iupuna cronemHuLbl: 200 MM.
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Perynupyemas BbICOTa: C OJHBIM NOKpbITHEM auana3zoHa 50 ... 300 mm.
I'pyzonoabEMHOCTB: 5 KT.
3. UCTOYHMK MOCTOSTHHOIO U MePEeMEHHOr0 HANPSIZKEHM 1.
Hcrounuk nutanus npegHa3HaueH JUisl TUTaHUS! PETYJIUPYEMbIM IEPEMEHHBIM U
MOCTOSTHHBIM TOKOM 3JIEKTPUUYECKUX CXEM MPU MPOBEICHUH IEMOHCTPAIIMOHHBIX
pabot Ha ypokax (Hu3uku
B 00111€00pa30BaTEIHPHON MIKOJIE.
TexHU4eCKrEe XapaKTEPUCTUKU:
ITutanwne ot cetn: 220 B, 50 I'1.
Brixoanble perynupyemble HAMPsKEHUS:

[Tepemennoe: 0 ... (30+3) B

C TOKOM Harpysku 7A.

[TocTostaHOE: (Mynbcupyromiee) 0 ... (30+3) B ¢ Tokom Harpy3ku 7A.
MaxkcumanbHast notpedisiemast MoHocTh: 300 BA.
4. MaHoOMeTp KUJAKOCTHOH 1eMOHCTPALMOHHBIMH.
[Tpubop npeaHasHaueH A U3YUCHUS YCTPOMCTBA OTKPBITOTO KUIKOCTHOTO
MaHOMETpa, U3MEpPEHUs AaBJICHUS, a TAK)K€ U3MEHEHUS JaBJICHUS TPU
MPOBEJICHUH PA3IMYHBIX IEMOHCTPALIMOHHBIX OIBITOB.
[TpuGop npencrasiser codboit U-00pa3Hyro CTEKISHHYIO TPYOKY, YKPEIJICHHYIO Ha
MJIaCTUHE
CO IIKAJION C JEJIEHUSAMH Yepe3 5 MM U HyJieM nocepenune. JJis 3akpernieHus
npubopa B Jarke MITaTUBa B CKOOY Ha 00paTHOW CTOPOHE BKPYUMBAECTCS BUHT.
N3mepenne napnenus: 10 300 MM BOASIHOTO CTOJI0A BBIIIE U HUXKE aTMOC(EPHOTO
JIABJICHUSI.
5. KaMepTOH Ha pe30HAHCHOM SILIMKe.
KamepToHnb!l npeiHa3HAYEeHBI [T IEMOHCTPAIUH SIBJIEHUS 3BYKOBOTO PE30HAHCA,
Ouenwii, HTEp(EPEHITNH 3BYKOBBIX BOJH M CITYXKaT B KAYECTBE HCTOUYHUKA 3BYKA.
BryTpeHHuit 00beM pPE30HUPYIOMIETO SATTHKa, cM>: 613.
KommiekTHOCTD:
JlepeBsiHHBIE SAMUYKH: 2 IIIT.
Kamepronsl: 2 mrt.
Marsuursl: 2 wWr.
Momnorouek: 1 miT.
PykoBoacTBO 10 3Kkcmuryatanuu: 1 mr.
Kamepron npencrasnsier co0oi CTalbHYIO BUWIKY Ha HOXKKE. MarHuThI
MPUKPEIUIEHBI K OJHON U3 HOXKEK KaXJA0ro kameptoHa. HacTpoiika kaMepTOHOB B
YHUCOH OCYIIECTBIISIETCS] IEPEMEIIEHUEM MarHuTa BA0JIb HOKKHU OJIHOTO U3
KaMepTOHOB. Pe3oHupyromye Sk KaMepTOHOB UMEIOT OJJTHY OTKPBITYIO CTEHKY
Y Ha BEPXHEH 10CKE — BTYJIKY JUIsl yCTAHOBKM KAMEPTOHA, @ BHU3Y — HOXKKH.
6. Hacoc BakyyMHbBIi C 2JIEKTPONPUBOIOM.
Ncnonb3yercs st co3aanust pa3psHKeHUs, U30BITOYHOTO IaBIICHUS B 3aMKHYTBIX
o0beMax MpH MPOBEICHNN Ja0OPaTOPHBIX OMBITOB MO (U3HUKE.
[TpousBoAUTENBHOCTE: 42 JI/MUH.
Hanpspokenue nutanus: 220 B.
[Ipucoenunenue: mryuep 0,25 nroiima.
7. Tapenka BakyymMHasi.
Tapenka BakyyMHasi CO 3BOHKOM IpeIHA3HAUEHA JUIs IEMOHCTPAIMU OMBITOB B
3aMKHYTOM 00beMe C pa3pexKeHHBIM BO3AyXoM. Mcronb3yeTcst ¢ BAKYyMHBIM
HacocoM.
[To3BossIeT MpPOBECTH ClIEAYIONINE AEMOHCTPALUU: HEOOXOIUMOCTD YIIPYroit
CPEeIbI TSl paCTIPOCTPAHEHUS 3BYKOBBIX KOJI€OaHUH, YCTPOICTBO U ACHCTBHE
MaHOMETpa, 3aBUCUMOCTb TEMIEePaTypbl KUIMIEHUSI )KUAKOCTU OT JaBJICHHUS.
B xoMIuIekT BXOIAT:
Tapenka: 1 mr.
Kosokomn: 1 mr.
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3BOHOK 3JIEKTpUYECKHil: | mIT.

PykoBozcTBO 1o sKkcrryatanuu: 1 mr.

[TprbGop coCTOUT U3 OCHOBaHMS, BHITOJHEHHOTO B BH/IE TJIACTMACCOBOTO JTUCKA
(Tapenkm)

Ha HOXKax M ¢ KpaHOM, KOJIOKOJIA U3 TOJICTOTO CTEKJIa, PE3MHOBOM MPOKIAIKH
U DJIEKTPUYECKOTO 3BOHKA.

8. Bexepko Apxumena.

[Ipubop npeaHasHaueH A AEMOHCTPALUU ACUCTBUS KUAKOCTU HA TIOTPYKEHHOE
B HEe TeJIo

Y U3MEPEHHUSI BEJIMUUHBI BHITAIKUBAIOIIECH CUJTBI (CUJTBI ApXUMENa) MPU U3YYECHUU
Kypca (pU3HKH.

B xoMIUIEKT BXOIAT:

JvHamomeTp npyKUHHBIN: 1 TIT.

Cocya oTinuBHOM: 1 miT.

I'py3: 1 mir.

CrakaHn noaBecHoM: 1 mT.

HuTte ¢ neTinamu Ha koHIax: 1 mr.

9. OrHuBO BO3AYLIHOE.

OrauBo BO3YyIIHOE MTPEeIHA3HAUEHO ISl IEMOHCTPAIMU BOCIITIAMEHEHHSI TOpIoYeit
CMECH TIPH €€ CXKATUM U VISl TIOSICHEHUSI TPUHIUIIA 32)KUTaHUs TOTUIUBA B
JBUTATENSX BHYTPEHHETO CrOPaHMsI TUIIA JU3EIIS.

Crenensb cxxatus Bo3ayxa: 15-kparHas.

KoMmiekTHOCTh:

Hununaap Ha noacraske: 1 mir.

[Topmiens ¢ pyukoi: 1 mrT.

OramrBO BO3IYITHOE MIPEACTABISET COOON TOJICTOCTEHHBIN IUIHHIIP U3
Mpo3pavyHol macTMacchl. BHyTpH MuIMHApPa XOIUT NOPIIEHb HA METANIMYECKOM
HITOKE

¢ pykoaTkoil. Ha nvimHIp Hazera noAcTaBka, CiaysKalas OOPHOM IIOAIKON
npu pabote

¢ mpuboOpoM.

10. ITpuGop asst AEMOHCTPAIMHU AABJIEHHUS B JKUAKOCTH.

[Tpubop npeaHa3HaueH A AEMOHCTPAIMY 3aBUCUMOCTH JIABJICHHSI B )KUKOCTH
OT IIyOUHBI OTPYKEHUS U HE3aBUCUMOCTH JIaBJICHUS Ha JaHHOU Ii1yOHHE OT
opueHTaIuu nat4anka (3akona Ilackamns).

B KOMIUIEKT BXOOAT:

ITpubop (B coope): 1 .

[Tpubop cocTOUT U3 HaTUMKa JAABJIECHUS, IPUKPEIUIEHHOTO K AepXKaTelio, U
CUJIMKOHOBOU TPYOKH JUISI COEIMHEHUS C OTKPBITHIM IEMOHCTPAIMOHHBIM
MaHOMeTpoM. J[aTynK CBOOOJHO MOBOPAYUBAETCS BOKPYT OCH IIPU ITOMOIIU
METaJUIMYECKOTO CTEPHKHSI.

11. IIpuGop aust AeMOHCTPAIMU ATMOC(EPHOro AaBJieHHsl (Maraedyprekue
NOJIyLIapust).

[Tpubop mpenHa3HayeH s IEMOHCTPAIMU CYIIECTBOBAHUS aTMOC(EpHOTro
JABIICHUS

U €T0 CUJIBL.

KommiekTHOCTB:

PazpémHOE MeTarum4eckoe noayuapue: 2 Imit.

Kanuenspckuit 3axum: 2 mr.

banouka co cmazkoii: 1 mr.

Hunnens ¢ kpanowm: 1 mir.

[TpuGop npencrapiseT coOoi 1Ba modymapus ¢ pyakamu. Ha oqaoM u3
MOJIyIIapUi YCTAaHOBJEH KpaH AJIs MOJCOCIUHEHHSI €T0 C ITOMOIIBI0 PE3UHOBOIO
[IJIAHTa K BO3YIIHOMY Hacocy.

CozntaBaeMoe BHYTpH 11apoB Bakyymmerpuueckoe nasienue: 0,05 MITa.
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MakcumanibHO€E pazpeiBaroniee ycuiue: 98 H.
12. HaGop TeJs paBHOro o0bema.
HabGop Ten paBHOrO 00BbeMa IpeIHa3HAYCH JIJIs1 TPOBEICHHMS JIA0OPATOPHBIX PabOT
IIPU 03HAKOMJICHHH C TIOHATHEM TUIOTHOCTHU BEIIECTBA, U3MEPEHUHN 00beMa Tena U
€ro Macchbl.
KommiekTHOCTB:
Hunmuaap amoMUHUEBBIN: 1 TIT.
Hunuaap cranpHOM: 1 wmT.
Hunmuaap naTyHHbIA: 1 mT.
Kprouku 1151 moABEIIMBaHUS IUITUHIPOB.
Bce Tena o0mangaroT eqMHBIM paBHBIM 00BEMOM.
Bec Ten paBHOro 00BEMa:
MunauManbpHEIN Bec Tena, T: 10.
MakcuManbHbIH Bec Tena, r: 100.
13. HaGop Tes1 paBHOII Macchl.
HaGop Ten paBHOI Macchl MpeAHAa3HAYEH ISl IPOBEICHHS Ja00paTOPHBIX PaboOT
IIPY 03HAKOMJICHHH C TIOHATHEM IUIOTHOCTH BEIECTBA, U3MEPEHUHN 00beMa Tena u
€ro Macchl.
KoMIuiekTHOCTh:
Hunuunap antoMuHuEBbIN: 1 mT.
Hunmuaap cranbHOM: 1 miT.
Hunuaap natyHssii: 1 mr.
Kprouku 11 moaBemInBaHus UIHHIPOB.
Bce Tena 06namaroT equHOM paBHOM MacCOA.
Pa3mepsbl Ten paBHON MACCHI:
Huamerp:
Munnmaneabii, Mm: 10.
MakcumansabIi, MMm: 100.
Bricora:
MunaumanbHas, Mm: 20.
MaxkcumansHas, MMm: 100
14. Cocyawbl coodmaronuecs.
[Tpubop npeaHa3HaueH A AEMOHCTPAIMU OJIMHAKOBOTO YPOBHS OJTHOPOIHON
KUAKOCTH
B COOOINAOIIUXCSI MEXKIY CO00M cocynax pa3HOi (OpPMBI.
Cocynapl, CMOHTUPOBaHHBIC HA 00IIIEM OCHOBAaHUU — | TIT.
[Ipubop npexncrapnsieT coboii HAOOP U3 3 MPO3PAYHBIX TPYOOK (COCYOB) pa3HOI
(GbopMBI, CMOHTHPOBAHHBIX Ha OOIIEM OCHOBAHHUH (KOJIJIEKTOPE) C MOACTABKOM.
15. TpyOoka HeroToHa.
[Tpubop nmpenHazHayeH s IEMOHCTPAIUH MaIeHUs PA3IMYHBIX Tell B
pa3peKEHHOM BO3/IyXE.
[TpuGop npencTaBiseT co00M MPO3paYHYIO MIIMHAPUIECKYIO TPYOKY, 3aKPBITYIO
C IBYX CTOPOH MPOOKaMH, B OTHON U3 KOTOPBIX BMOHTUPOBAH KpaH JJIsi OTKAUKH
BO3Ayxa. Ha kpaH HazeBaeTCs TOJICTOCTEHHBIA PE3UHOBBIN IJIAHT OT BAKYYMHOTO
Hacoca. BHyTpu TpyOKHM HaXOAATCS HECKOJIBKO TN Pa3IMYHON MaCCHI.
KoMIuiekTHOCTh:
TpyOxka: 1 mir.
Jmuna Tpyoku, cm: 100.
Humnmens B TpyOKe.
KomuuecTBo ten B TpyOke: 3.
banouka co cma3koii: 1 miT.
16. lap ITackans.
[Tap ITackans npegHazHadeH Ul IEMOHCTPALUU PAaBHOMEPHOU IIepeaadn
JaBJICHUSI, TPOU3BOUMOTO Ha KHUAKOCTh, Ta3 B 3aKPHITOM COCY/IE, a TAKKE
MOIbEMa JKUJKOCTH
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3a MOPUIHEM IO/ BIUSIHUEM aTMOC(HEPHOTrO JaBICHHUS.
KommiekTHOCTB:
[TnacTmaccoBsIii cocya (MMJIMHIP) C TTOpIIHEM: | 1T,

JliinHa nunuHapa: 25 cM.
Merannuyueckuii map ¢ OTBEpCTUIMU: 1 mT.

Huamerp mapa: 8,1 cMm.
[TpuGop mpencTaBisieT coOO0M MIaCTMACCOBBIN COCY/] C TIOPITHEM U TIOJIBIH II1ap,
1o Bcel cheprueckoil TOBEPXHOCTH KOTOPOTO UMEIOTCSI OTBEPCTHS OJIMHAKOBOTO
nuametpa (1 mm). Hlap moTHO HacakMBaeTCsl HAa MATPYOOK COCy/Ia C TIOPITHEM.
17. lllap ¢ koAbIOM.
[Tap ¢ KoNBIIOM MpeIHAa3HAYEH ISl JEMOHCTPALMN PACIIMPEHUS TBEPIOTO TENA
MIpU HarpEeBaHUH.
[Tpubop coCcTOUT U3 IITATHUBA, METANINYECKOTO KOJIbIa ¢ My TOM U 11apa c
LIEMTOYKOM. BEpXHss 4acTh CTEp KHS IITATUBA U30THYTA, U HA HEHM 3aKpeIlIeHa
nenoyka ¢ mapom. My@dra kosbiia HaeTa Ha CTEP’KEHb IITaTUBA U UMEET
BO3MOXHOCTH OBITh YCTaHOBJIEHA BMECTE
C KOJIbLIOM Ha He00XoIuMoM ypoBHe. Hal KOlbIIOM Ha CTep)KHE ITaThBa
NOJIBELLIEH
Ha 1ernoyke map. Pasmepsl kosblia U mapa nogo0paHsl Tak, 4YTo Ipu
HepeMeleHIH KOJIblia BBEPX MIap CBOOOTHO MPOXOIUT Yepe3 HETo, eClI UX
TeMIiepaTypsl paBHsbl. [Ipy HarpeBaHuu 1mapa 10 TeMIiepaTypbl, KOTOpas BbIIIE
Temneparypsl koabla Ha 80 °C, map 3acTpeBaer
B KOJIbLIE U JIEP/KUTCSA HA HEM JI0 BBIPAaBHUBAHUS TEMIIEPATypPBI.
Juamerp mapa, MMm: 25.
Jnunaa nenouku, mm: 80.
18. InaMHAPHI CBUHIIOBBIE €O CTPYTOM.
W3nenune npeanasHadyeHo U1 IEMOHCTPALMU B3aUMHOT'O MOJIEKYJIIPHOTO
CUEIJICHUS, BOZHUKAIOIIETO NPY COPUKOCHOBEHUU ABYX TBEPABIX TEIN.
KommiekTHOCTB:
Humuaap: 2 mr.

Marepuan UMIMHIpA: CBUHELL.

Kprouku 1t noasemmBanms.

Hampasnsromas TpyoOxa.
Hox (ctpyr): 1 mT.
OnuHaKkoBbIe UMEIOT CTAJIBHYIO YACTh C KPIOUKOM JIJIsl TO/IBEIIMBAHUSA IPpy3a U
CBUHIIOBYIO YacTh AIMHONU. CHAa0XEHbI CTPYTroM ISl 3a4UCTKH TOPLIOB CBUHIIOBBIX
4acTeW LUIUHIPOB.
19. IIpudop Jlenna.
[TpuGop npenHazHaveH A IEMOHCTPALIUN B3aUMOACHCTBUS MHIYKIIMOHHOTO
TOKA ¢ MArHUTOM MPH U3YYEHUH JIEKTPOMATHUTHON MHIYKIUU.
KommiekTHOCTB:
Konbio amomunnesoe: 1 1.
Konsio ¢ npopessro: 1 mT.
OcHoBanue: 1 mr.
Crotika: 1 mr.
[lepexknaanua Juist KperieHus KoJiel: 1 mrT.
[TpuGop cocTouT U3 OCHOBaHMSA, B KOTOPOE BCTABIISCTCS CTOWKA, U MEPEKIIANHBI,
B 3alllEJIKK KOTOPOM KPEMATCS aTFOMUHHUEBBIE KOJIbLIA — IIEJIBHOE U ¢ ITpope3blo. B
CepeIuHE MePEKIIaANHbI PACIOI0KEHO THE310 ISl HACAXKUBAHUS HA OCTPUE UIJIbI
CTOMKH.
20. Marsut 1yroo0dpasHbiii 1eMOHCTPAllHOHHBIH.
[Ipenna3zHaueH AJ11 UCTIOIB30BAHMS P U3YYEHUU MAarHUTHOTO TOJIA U
ANIEKTPOMATHUTHON MHIYKIUH.
®dopma MaruuTa: gyrooOpasHasi.
Tun MarauTa: HAaMarHW4YEeHHBIA OPYCOK MPSMOJIMHEWHON (YOPMBI.
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KonnuecTBO 11BETOB Marura: 2.

O06o3HaueHue MOTICOB MarHUTA.

21. MarHuT moJiocoBoii 1eMOHCTPAIIMOHHBIN (Mapa).

MarsuTbl OJI0COBBIE JEMOHCTPALIMOHHBIE MPETHA3HAUYEHBI JJIS UCTIOIb30BAHMS
B IEMOHCTPALIMOHHBIX OIBITaX JJIs MOJYYEHHUS] MAarHUTHBIX CIIEKTPOB,
KaueCTBEHHOT'O U3YUYEHHUs CBOMCTB MarHuTa, IBM>KEHHS IIPOBOJHUKA C TOKOM B
MarHUTHOM I0JI€ U OIIBITOB

M0 JIEKTPOMAarHUTHOM MHTYKLIUH.

KoMmiekTHOCTh:

Marsurt: 2 mr.

MarHuTbl U3roTOBIIEHBI U3 (peppOMarHUTHOTO BeliecTBa. [logoBUHBI Maruura
0003HauEHBI KPACHOW U CHHEH TepMOYCaI049HOM MIICHKOH.

Ha3nauenue: neMoHCTpanus CBOMCTB MMOCTOSTHHBIX MarHUTOB.

22. CTpeJIKH MarHUTHbIC Ha INTATHBAX.

Crpenku MarHWTHBIE HA IITATUBAX MIPEAHA3HAYEHBI JIJIsl AEMOHCTPALUN
B3aUMO/ICUCTBUS MTOJIFOCOB MAarHUTOB, OPUEHTAIIMU MarHUTa B MAarHUTHOM I10JI€
3eMJIM U IPOYMX ONBITOB

110 MarHeTU3MYy U 3JIEKTPOMArHeTU3My.

KoMIuiekTHOCTh:

MarauTHble CTPENKH: 2 IT.

CTOWKH TIACTMACCOBBIE C UTJION: 2 IIT.

[ToncraBku: 2 mr.

Crpenka npeacTapiseT co00i HaMarHUYCHHYIO MOJIOCKY M3 CTaJH C
3alPECCOBAHHBIM JIATYHHBIM THE3/I0M ISl YCTAHOBKH Ha UTJTYy IJIACTMACCOBOM
CTOMKH.

23. HaGop n1eMOHCTPANMOHHBIN «DJIEKTPOCTATHKAY.

Hab6op npenna3naden 1yist mpoBeieHus 1a00paTOPHBIX OMBITOB 11O
3JIEKTPOCTATHKE.

KommiekTHOCTD:

DJIEKTPOCKOIIBI: 2 TIT.

Cynran: 2 wr.

[Tanouka crexknsiHHas: 1 wir.

[Tanouka »60HUTOBas: 1 TIT.

[IITaTuBBI U30IUPYIOIIHUE: 2 TIT.

24. MammnHa 31eKkTpodopHas.

MaimuHa snektopodopHas npeaHa3HaueHa AJs ToJydeHUs O0NbIINX 3apsI0B U
BBICOKHX PAa3HOCTEH MOTEHIMAJIOB IPU MOCTAHOBKE JIEMOHCTPAIMOHHBIX OMBITOB
10 DJIEKTPOCTATHKE.

KommiekTHOCTB:

Marmuna amektpodopnast: 1 mr.

Pyuxa npuBoanas - 1 mr.

[Tpubop mpencrasisier cod0i ABa BpalIalOIIUXCS B IPOTUBOMOIOXKHBIE CTOPOHBI
ILUIACTMACCOBBIX JUCKA HA CTOMKAX U JBE JEeUAeHCKUE OaHKKA. BHemHne 00KIaaKu
0aHOK COCTMHSIIOTCS MEXKTY COOOM MOBMYKHOM TTACTHHOMN, PACTIONOKEHHOM
MEXAY IBYMS 3a)KMMaMU, a BHYTPEHHUE COECAMHEHBI C OTACIIbHBIMU
KOHIyKTOpaMH. KOHIYKTOPBI TOBOPAUYMBAIOTCSA U U3MEHSIOT PACCTOSTHUE MEXKIY
co06oii. C BHEWIHEH CTOPOHBI HA JUCKU HAHECEHBI ATFOMUHUEBHBIE CEKTOPBI, C
KOTOPBIMU CONPUKACAIOTCS IIETKH, YKPEIIJIEHHbIE

B IIETKOJIEpKATENAX. JIMCKM OXBaueHBI IBYMsI METAJUTMUECKUMU TPEOCIIKaMH,
MPUCOEANHEHHBIMH K JIEHJICHCKUM OaHKaM U K JIBYyM paspsaHukam. Jucku
MPUBOISAT

B JBM)KEHHE (BpAILAIOT) MPU MOMOIIM MPSMOM U IEPEKPECTHOW PEMEHHBIX
nepeaau.

Bce yacT MalmmHbl CMOHTHPOBAHBI Ha MJIACTMACCOBBIX CTOWKAaX, KOTOPbIE BMECTE
C JIeiIeHCKUMH OaHKaMH YKPEIUICHbI Ha 001l 1epeBIHHOM MOJICTABKE.
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25. KomiiekT npoBo0B.

Habop coeqnHUTENBHBIX TPOBOIOB NUICH(OBBIX MPEAHAZHAYCH IS
HCITOJIF30BaHUS

Ha JIaOpaTOPHBIX padOTaX U MPAKTUIECKHUX 3aHATUSIX IMPU COCTABICHUH
BIEKTPUYECKHUX CXEM.

[IpoBoa MHOTOXWIIbHBIE, CEYCHHEM | MM B MPOYHOM, THOKOI M30sIHH. KOHITBI
MPOBOJIOB 0(OPMIICHBI IITEKEPAMH, 0OCCTICYMBAIOIIUMH COSTUHEHNE

C THE3J0M.

KoMneKkTHOCTE:

[Iposox munHoM 100 MM: 8 mIT.

[TpoBoa gyuHO#M 250 MM: 4 1IT.

[IpoBox nnunHoM 500 MM: 4 mT.

HaumenoBanue,
TOBapHbI 3HAK

TexHnueckue, kKayecTBeHHbIE, PYHKINOHAJIbHbIC XAPAKTEPHCTHKH
(moTpeduTENbCKHE CBOCTBA), IKCIIYATALMOHHbIE XAPAKTEPHCTHKH

2

3

Habop
o0opyIoBaHUS
JIsT
J1a00paTOPHBIX
pabot u
YUECHUYECKUX
ombITOB (Ha Oaze

KOMIIJICKTOB IJIs1
OrD)

IIpenmerHnas o6sacTh: pU3KMKAa.
HITaTuB 12a00paTOPHBINM € IePKATETAMM.
[IpennasnaueH g COOpPKM  y4eOHBIX  OKCIEPUMEHTAIBHBIX  YCTAaHOBOK
Ha JIEMOHCTpPAIMOHHOM crosie KabuHera ¢u3uku. LltaTuB npu mnposeneHuu
JIEMOHCTPAIIMOHHBIX IKCIEPUMEHTOB 00ECIIEUNBACT 3aKPEIUICHUE HA Pa3IMIHON
BBICOTE
U TOX pPa3HBIMU YIJIaMH TPEAMETOB, MPHUCIIOCOOJICHUNA U YCTPOWCTB, IS
MIPOBEICHUS OIBITOB.
My ThI KpenexxHbie: 2 IIT.
Jlana 3axxumaronias rockas: 1 mr.
Jlana 3axxumaronias ¢ TpeMst 3axBaTaMu: | IiT.
Becbl 1abopaTopHble JIeKTpOHHBbIE: 1 mIT.
Jonyctumas Harpyska, r: 200.
[{udpoBoit nHIUKATOP MOKA3aHUA.
Pyunas kanuOpoBKa U TapUpOBAHHE.
Kamu6posounas rupst secom 200 rpamm.
TouHocTh u3mepenus, r: 0,1
Men3ypka crekiasiHHass: 1 mr.
[Ipenen uzmepenus: 250 mu.
Llena nemenus: 2 mi.
Junamomerp 1 H: 1 mr.
JlunamoMeTp ydeOHBIH MpelHa3HayeH ISl U3MEPEHHUs CHIIbI MPU BBINOIHEHUN
pabot
0 MEXaHUKeE.
N3mepenne 3HaueHust CUIIbL: C MOJHBIM MOKpbITHEM Auana3oHa 0...1 H.
Llena penenus: 0,02 H.
Junamomerp S H: 1 mr.
JluHamoMeTp y4eOHBIH MpelHa3HayeH ISl U3MEPEHHUs CHIIbI MPU BBINOIHEHUN
pabot
10 MEXaHUKeE.
W3mepenue 3Ha4eHUs CUIIBL: C MOJIHBIM NOKpbITHEM auana3oHa 0...5 H.
Llena penenus: 0,1 H.
Hununap craabHol 25 ev’: 1 .
uauuap anwomMuHueBbid 34 ev’: 1 mr.
HuauHap mIacTUKOBBIN 56 ev’: 1 .
Ipy:xxuna na nanmere 40 H/m: 1 wr.
IIpy:xxuna Ha nnanmere 10 H/m: 1 mr.
Ha6op rpy3os: 1 mr.
HaGop rpy30oB mpenHasHaueH JUIs HCIONB30BAaHHWS TIPU  MPOBEACHUU
(POHTABHBIX JIAOOPATOPHBIX PAOOT MO MEXAHUKE M pa3jiesiaM Kypca hU3HKH.

24




['py3s1 munuHApUYeckoi Gopmel: 6 IT.

Bec xaxpgoro rpy3a 100 r.

Ha6op rpy3os ¢ marom 10 r: 1 mr.

HaGop rpy30oB mpenHa3HaueH Ui HUCIOJNb30BaHUS TPU  IPOBEICHUH
JNEMOHCTPALIMOHHBIX OIBITOB 10 MEXAHUKE.

KonunuecTtBo rpy3oB: 4 mr.

[ITar yBenuuenust Maccol rpysa: 10 T.

Macca rpy3a: 50 r.

MepHas JieHTA.

IIpeana3zHaueHa It IPOBEACHUS U3MEPEHUHN U PA3METKH.

[IpencraBisier coOoi  yY3Kyl0 JIEHTY, BBIIIOJIHEHHYI0 U3 CHHTETHYECKHX

MaTepUasoB.
Ha nenty HaHeceHa mnpsMas W oOparHas Inkajabl (IeHa AeneHus 1 M,
onndpoBKa yepe3

1 cM.). KoH1ibl 1eHTBI 0OpMIIEHBI METATNTMYECKUMU TUIACTUHKAMHU.

JIuneiika: 1 mr.

JIuneilika kiaccHas NpeaHa3HavyeHa JUIsl JIMHEHHBIX U3MEPEHUN U BhIUEpUYMBAHUS
MEJIOM Pa3JIMYHBIX YEPTEIKEH, CXEM U PUCYHKOB Ha KJIACCHOM JTOCKE.

JIlunelika W3roTOBJIEHA W3 TUIACTHKA, CHaOkeHa pydkod. Ha m3genune HaHneceHa
IKana

c rieHo neneHus 1 cm u onudpoBKoit yepes3 5 cMm.

Tpancnoprup: 1 mr.

[Ipeana3zHaueH U1t MIOCTPOCHMS M U3MEPEHUS YIII0B HA YepTexkKax.

W3roroBneH U3 miaacTMacchl, cHaOXeH pyukoil. Ha ocHoBaHMe HaHeceHa IKaja
(50 cM)
c ueHoit nenenus 0,5 cm u onudposkoii yepe3 10 cm. Ha uzmepurensuyro ayry
HaHECEHBI MpsiMasi U 0OpaTHas KAl C MMOJIHBIM MOKpbITHEM auana3ona 0...180
IpaJlyCoB C IeHOM feneHus 1 rpamyc u ouudposkoit uepes 10 rpamgycos.
ITo3BossieT U3MEPATH YIiIbl HAa YepTeXax, YEPTUTh Pa3INUHbIE YIIbl HA KJIACCHOM
nocke. MO)XeT UCIIOIL30BaThCA KaK JIMHEHKA.

Bpycok ¢ kproukoM 1 HUTHIO: 1 mT.

Macca 6pycka, r: 20

Hanpasasromas: 1 mr.

Hnuna, mm: 500.

JIBe MOBEPXHOCTH HAMpPABIAIONICH HMMEIOT pa3Hble KOX(PQPHUIMEHTHl TPEHUS
Opycka

10 HAIIPABJIAIOLIEH.

CexyHaoMep 3JIeKTPOHHBIN: 1 mmT.

JIEMOHCTPAaLlMOHHBIA ~ CEKYHIOMEpP  IEKTPOHHBIH C  JBYMS  JaT4YUKaMU
ITOJIOXKEHUS MPEIHA3HAYEH ISl OJHOKPATHOI'O U3MEPEHUsI UHTEPBAJIOB BPEMEHHU,
OINpEAEIICHUN YacTOThl CJIENOBAaHUS HMMIIYJIbCOB, CY€Ta 4YHCIa HMMIIYJIbCOB, a
TaKKe i1 YHOPABICHUS  JJIEKTPOMAarHUTHBIM  IYCKOBBIM  YCTPOHCTBOM.
[{udpoBoii cekyHIOMEp 3aMyCKaeTcsl JIEKTPUUECKUMHU MMITYJIbCAMH B PYYHOM
pexume. Pesynbrarel u3MepeHud, O00O03HAUEHHUs HCIHOJIb3YEMBIX PEXHUMOB
pa®oOThl M €AMHUIBI W3MEPEHHUs IOJIyYCHHBIX BEJUYMH BBICBEUMBAIOTCS Ha
CBETOJMOIHOM MHJIUKATOPE, PACIOII0KEHHOM Ha JIUIEBOM CTOPOHE MPpHOOpA.
Ocnamén kaHonkamu «Ctapt», «Ctom» u «COpocy.

Hanpapasiomas co mkaJjoi: 1 mr.

Hamnpagnsitomast co mkajioi aisi yCTaHOBKU JTaTYUKOB IOJIOKEHUS U MPY>KUHBI
MasTHHKA.

Jmuna: 500 mm.

[upuna: 60 mm.

Bpycok nepeBsiHHBIN ¢ TyCKOBBIM MarHuTom: 1 mr.

Bpycok nmeer 1o 3 oTBepCTHS C IBYX CTOPOH M JBa KPIOYKA.

Macca 6pycka: 50 1.
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OnHa M3 TMOBEPXHOCTEH Opycka MMEET OTIWYHBIM OT JpYyrux KoddduimeHT
TPEHHS CKOJTBKCHHUS.
HursaHoi masiTHUK: 1 mT.

I'py3 ¢ MyCKOBBIM MarHuTOM, HUTh C BO3MOKHOCTBIO H3MeHeHUsI IITUHBI ( 50 cMm),
OoudunsApHBIA OABEC.
Pobryar: 1 mr.

C oTrpy304HBIMU BUHTaMU U KPIOUKaMH JJIs TPY30B.

Biaok monBu:kHbIN: 1 miT.

baok HemoaBM KHBIN: 1 mIT.

Kanopumerp: 1 mr.

KanmopumeTp mpeaHa3zHadeH JUisl MCTIOJIB30BAaHUS B TaOOPATOPHBIX paboTax mpu
W3Y4YEHUU TEPMOIMHAMUKHU.

KommiekTHOCTD:

Hapyxwusbiit cocya: 1 mr.

BuytpenHuii cocya: 1 wr.

Kppimka: 1 mr.

[IpuGop COCTOUT W3 BIOKEHHBIX JPYyr B Jpyra IUIACTUKOBBIX COCYOB,
M30JIMPOBAHHBIX BO3JYIIHON MPOCIOMKON. BHyTpeHHUI cTakaH — MEpHBIH,
BBINOJIHEH W3 ToJunpomnuwieHa, oobem 300 M, MakcuUManbHas TeMIepaTrypa
120 °C. Ilpubop cHabOXkeH MIaCTUKOBON KPBIIIKOM.

Tepmomerp nadoparopusblii: 1 mr.

Jlnama3zoH U3MEpPEHUil: C MOJIHBIM NOKphITHEM auarna3ona 0...100 °C.

Lena memenus: 0,1 °C.

HcToyHMK NUTAaHUSA OCTOAHHOIO TOKa: 1 mT.

HcTounuk mnpeaHasHaueH [UIsl TPOBEACHHS JIA0OpAaTOPHBIX pabOT MO Kypcy
(0737041

Y €CTECTBO3HAHUS B 00111e00pa30BaTeIbHOM IIKOJIE.

Hcrounnk muTaHus mpeacTaBisieT coOoi OaTapeilHbIi OJIOK ¢ BO3MOXHOCTHIO
pPEeryJaupoBaHusl BBIXOJHOTO HAMPSIKEHUSI C TOJHBIM MOKPHITUEM JUaNa3oHa
1,5...7,5B

c marom B 1,5 B. CoOpan B mimacTtmaccoBoM Kopmyce. Ha kpblmke kopiyca
YCTaHOBJICHBI THE3Ja JJIs MOAKIIOYeHUs Harpy3ku. Paboraer ot 5 Oarapeek Ha
1,5 B tun AA. barapeiiku 3aMeHSIOTCd Ha akKKyMyJsTOpbl C TEMH K€
napaMeTpami.

AMnepMeTp AByXHNpeaeJbHblii: 1 mr.

[Ipeacrasnsier co0oit mpuOOP MArHUTOAIEKTPHUIECKON CHCTEMBI C paBHOMEPHOM
IKAJIOW

C MOJIHBIM MOKpbITUEM nuana3zoHa 0...3 A ¢ uenoit nenenus 0,1 A u co mkanoi
C MOJIHBIM NOKpbITHEM auana3oHa 0...0,6 A c uenoii nenenus 0,02 A.
N3MepuTenbHBII MEXaHW3M CO IIKAJIOW IMOMEIIEH B IJIACTMAcCOBBIA KOPITYC.
OTcueTHOE YCTPOWCTBO TMPEACTaBISET COOOM INKATy € MEXaHHYECKUM
(ctpenounbiM) ykazareneM. [lIkana paBHOMepHas ¢ JBOMHOM OU(PPOBKOA.
BoabsT™meTp aByxnpenejabHbiii: 1 mr.

[Ipencrasnsier coboii MpuOOP ¢ PaBHOMEPHOW IMIKAJIOW C TOJHBIM IOKPBITHEM
Juana3oHa

0...3 B c nenoit genenusa 0,1 B u co mkajion ¢ MOJTHBIM MOKPHITUEM JUalla3oHa
0...6 B ¢ ucnoii nenenus 0,2 B.

M3MepuTenbHBII MEXaHW3M CO IIKAJIOW MOMEIIEH B IJIACTMAcCOBBIA KOPITYC.
OTcueTHOE YCTPOWCTBO TMPEACTABISET COOOM IMKATy ¢ MEXaHUYECKUM
(ctpenounbim) ykazareneM. [lIkana paBHOMepHas ¢ JBOMHOM OU(PPOBKOA.
Pe3ucrop, conporusienne 4,7 Om: 1 mr.

Pe3ucrop, conporusienue 5,7 Om: 1 mr.
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Jlammouka: 1 mr.

HomunaneHoe Hanpsixenue: 4,8 B.

Cuma Toka: 0,5 A.

Ilepemennsblii pe3ucrop (peocrar) 10 Om: 1 mr.
CoenunurenbHble mposoaa: 20 mr.

Kuarou: 1 mr.

Ha0op npoBo/IOYHBIX Pe3UCTOPOB Ha naHean: 1 mT.

Habop ansg u3ydeHUs 3aBUCHUMOCTH COINPOTHUBIIEHUS MPOBOAHHMKA OT JJIUHBI I,
IJIOIA M TTOTIEPEYHOTO CEYEHHS S U YJIETbHOTO COMPOTUBIICHUS p.
CooOuparwmas aun3a, poxkycnoe paccrossuue 100 mm: 1 mr.
CoOuparwmas q1uH3a, poxkycHoe paccrosuue 50 mm: 1 mr.
PaccenBarwias iuH3a, poxycHoe paccrosuue 100 mm: 1 mr.
Jkpan: 1 mr.

Onruyeckas ckambs: 1 mr.

Caaiia «Moge/ib MpeaMeTa) Ha moAcTaBke: 1 mr.

OcBeruTeab HA moacTaBke: 1 mT.

IIpo3paunslii moaynuauHap: 1 mr.

IIpudop a5t n3y4eHUs ra3oBbiX 3aKOHOB (¢ MaHOMeTpPOM): 1 mT.
[Tpubop npenHa3HaueH A AEMOHCTPAIUU U30IPOIIECCOB B Ta3ax.
KommiiekTHOCTB:

IImacTUKOBEIN cTakaH Ha MOACTaBKe: 1 IIT.

[npur (o6bem 150 MiT), BCTpOSHHBIN B cTakaH: | MmiT.

®dukcaTop MeTAUIMYECKUA: | mT.

3axum: : | mr.

MaHoMeTp 1eEMOHCTPAIMOHHBIN: | mIT.

Tpoitnuk: 1 mir.

B mmpuiie u mopiiHe mpocBepiieHbl OTBEPCTUS Ui (hukcaropa.
[Ipubop mposepsier 3akonsl Ilapms, boinsgs-Mapuorra, [I'eit-Jlroccaka,
a TaK)K€ ypaBHEHHE COCTOSHUS UJI€aTbHOTO Ta3a.

Kanunaspsei: 2 wr.

Habop xanuisipoB mpeaHa3HA4YeH sl IEMOHCTPAIIUU KaWUISPHBIX SBICHUA B
TpyOKax pa3InyHOro JuamerTpa.

KommiekTHOCTD:

TpyOku kKanmuuIsipHBIC: 2 IIT.

OcHoBanue: 1 mir.

Bannouka: 1 mr.

Judpakunonnas pemerka 600 mrpuxos Ha mm: 1 miT.
[IpennaznaueHa s MpoBeACHUs TaOOPATOPHBIX PabOT MO BOJIHOBOM ONTHKE.
Judpaxkunonnas pemerka 300 mrpuxos Ha mm: 1 mT.
[IpennaznaueHa s MpoBeAeHUs TaOOPATOPHBIX PabOT MO BOJIHOBOM ONTHKE.
3epkano: 2 mr.

JlazepHas ykaska: 1 mr.

HcTouHuk nuTtaHus: Oatapeiku.

Hmunaa: 10 cM.

Huamerp: 2 cMm.

MMoasipoua B pamke: 2 mrT.

lenau oHra Ha niaacrune: 1 mr.

Karymka-morok: 1 mr.

Baok auonos: 1 mr.

baok konaencaropos: 1 mr.

Komnac mkoyabHbIii: 1 mr.

Marsur moJiocoBoi: 2 mr.

JIEKTPOMAarHuT pa3oopHbiii: 1 mr.

Onuiku xkesesnble B 0anke: 10 r.
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