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IlosicHUTe/IbHAA 3aIMCKa

O6wue no10XceHuA

CoBpemeHHass 0011e00pa3oBaTelibHasl IIKOJa BTOpOM 0Opa3oBaTeIbHOM
CTYNEHM, JIMIIEH, THUMHA3usi HaXOAATCS B YCIOBUSX TMepexoJa C OJHOIO
HOPMATUBHOTO JOKyMEHTa — (QeJepalbHblii KOMIIOHEHT TOCYAapCTBEHHOIO
oOpazoBarenbHoro crangapra ('OC mnepBoro mokojeHus), Ha Jpyron —
denepanbHbIl TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOTO OOIIEro
obpazoBanus (OPI'OC O00). DtoT nepexo MpoAIUTes Kak MuHUMyM 110 2020 roxa.
CnenoBatenbHO, B O9TOT TEPHOJ MPH KOMIUIEKTOBAHWM IIKOJ 000pYIOBaHHUEM
HEOOXOJMMO PYKOBOJCTBOBATHCA:

1. HelHe pOeicTByrOUIMM JOKYMEHTOM — TpeOOBaHHS K OCHAILECHHUIO
o0pa30oBaTeIbHOrO IMpolecca B COOTBETCTBUU C  COJEPKATEIbHBIM
HaIOJIHEHHEM Y4eOHbIX mpeaMeroB (denepanbHoro kommnonenta ['OC
MEPBOI0 MOKOJICHUS, SIBJISIONIUMCS COCTaBHBIM anemeHToM ['OC mepBoro
MOKOJICHHUS.

2. TpeboBaHUSMU K YCIOBUSM pealu3aluu (penepaibHOro rocy1apcTBEHHOTO
o0pa30oBaTeIbHOTO  CTaHAapTa  OCHOBHOro  oOmiero  oOpa3oBaHus,
ABJISIIOIUMUCS CTPYKTYpHBIM 3siemeHToM OI'OC OOO.

3. BHOBBH MOSBISAIOMUMHUCS TIpUKa3aMu U mucbMaMu MwunHOOp. PO, Takumwu
kak npuka3 ot 04.10.2010r. Ne 986, nucemo MuHuctepcTBa 00pa3zoBaHUs
P.® or  24.11.2011r. Ne  MJI-1552/03 «O06  ocHameHUH
00111€00pa30BaTENbHBIX YUPEKICHUN YUEOHBIM M y4eOHO-1a00paTOPHBIM
000py1I0BAaHUEM Y.

OTH TOKYMEHTHI HE MPOTUBOPEUAT, a JOMOJHSIIOT APYT Apyra.

B ycnoBusix nepexoga Ha PI'OC OOO HeoOX0ANMMO YUUTHIBATh, YTO B OCHOBE
HOBOT'O CTaHJapTa JIEKUT CUCTEMHO-JEATECIbHOCTHBIA MOAXO0J, KOTOPBIM TOJDKEH
o0ecreynBaTh aKTUBHYIO Y4€OHO-II03HABATENIbHYIO JESITeIbHOCTh OOyuaromuxcs. B
pe3yJbTaTe OCBOEHHUSI OCHOBHOM 00pa30oBaTEIbHOM MpOrpaMMbl OCHOBHOTO OOIIETO
oopazoBanus (OOIl OOO) oOyyaronuecss JOMKHBI — MPUOOpPETATh  OMBIT
WCIIOJIb30BAHUSI METOJIOB  €CTECTBEHHBIX HAayK M TPOBEJACHHS  HECJIOXKHBIX
DKCIIEPUMEHTOB JUIsI M3Y4YEHHUs OKpyXKarollen paeucrBurenbHocTd. Ha arame
OCHOBHOTO 00mIero cpeaHero obpasoBanus, coriacHo ®I'OC OOO, mpoucxoaut
BKJIFOUCHHE 00y4aeMbIX B IPOCKTHYIO U UCCIIEIOBATEILCKYIO JIEATEIbHOCTh, OCHOBY
KOTOPOM COCTaBJSIIOT Takue y4yeOHbIE ACHCTBUS, KaK YMEHUE BHJETh IPOOJIEMBI,
dbopmynMpoBaTh ~ BOMOPOCHI,  KiaccuuiupoBaTh,  HAOMIOJATh,  IPOBOJUTH
AKCHEPUMEHT, JeJIaTh BBIBOJABlI W YMO3AKIIOYEHUS, OOBICHSTH, JOKa3bIBaTh,
3aIlMINATh CBOU UJIEH, OBJIAJEBaTh METOJAMHU HAYYHOTO MTO3HAHUS U T.J. ITU YMEHHUS
CrocOOCTBYIOT (D OPMUPOBAHUIO TIO3HABATENBHBIX MOTPEOHOCTEN U Pa3BUTHUIO
MO3HABATENBHBIX CIIOCOOHOCTEH.

B ®I'OC OOO o0co60 oTMeuaeTcss 3HAYMMOCTh BKJIFOUEHHUS O0YYarOIIMXCs B
AKTUBHYIO MPAKTUYECKYIO NEATEIbHOCTh. Pa3BUTHE NMPAKTUYECKON NEATETbHOCTH U



OMbITA MPOBEICHUS UCCIEIOBAHUS, B TOM YKCIIE SKCIIEPUMEHTAIBHOTO BXOAUT BO BCE
TPYNIBI pe3yabTaToB, 0003Ha4eHHBIX B TpeOoBanusx ®I'OC. Hanmpumep:

«9. JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUS OCHOBHOHM 00pa3oBaTeJbHOM
NMPorpaMMbl OCHOBHOT'O 00111er0 00pa30BaHMsl JJOJDKHBI OTPaXKaTh:

...9) bopmupoBaHre OCHOB 3KOJOTMYECKON KYJBTYpPbl COOTBETCTBYIOLICH
COBPEMEHHOMY  YpPOBHIO  JKOJOTHYECKOTO  MBIIUICHUS, Pa3BUTHE  OMbITA
HKOJIOTHYECKH OPUEHTHUPOBAHHOW  pe(IEKCUBHO-OLEHOYHOW M  MPAKTHYECKOM
JIEATEIIbHOCTH B )KU3HEHHBIX CUTYAIUSX; ...

10. MetanpeamMeTHble pe3yJbTaThbl OCBOCHUSI OCHOBHOM 00pa3oBaTe/IbHOI
POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl IOJKHBI OTPaXkKaTh:

1) yMeHHE CcaMOCTOSITEIBHO OMPENENSITh IEIN CBOEro OO0Yy4YeHHUs, CTaBUTh U
dbopmynupoBath sl ce0s HOBbIE 33/71a4d B yu€0e U MO3HABATEIbHOU JNEeATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEIIBHOM JI€SITEIIbHOCTH;

2) yMeHHE CaMOCTOSITENIbHO IUIAHUPOBATh MYTH JOCTHXKEHUS IeJied, B TOM
Yuclie albTePHATUBHBIE, OCO3HAHHO BBIOMpaTh Hamboiee 3((HEKTUBHBIE CIOCOOBI
penieHust yueOHbIX 1 MO3HABATENbHBIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOM JEHCTBUA C TUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYILECTBJISITh KOHTPOJIb CBOEH AEATEIBHOCTU B MPOLECCE TOCTUKEHUS pe3yJibTaTa,
OTIPENENSATh CIIOCOOBI NEHCTBUN B paMKaX MPEJIOKEHHBIX YCIOBUU M TpeOOBaHUIA,
KOPPEKTHUPOBATH CBOU JEHCTBHS B COOTBETCTBUU C U3MEHSIONIEHCS CUTYalNE;

4) ymeHHe OIICHUBATh MPABWIBHOCTh BBIMOJHEHUS Y4YeOHOW 3ajauu,
COOCTBEHHbBIE BOBMOKHOCTH €€ pelIeHUs;

...11) dbopMupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JACTH HCIOJIb30BAHMUS
MH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TexHosorui (naisee MKT— komnerenun). ..

11. IlpeameTHBIEe Ppe3yJbTaThbl OCBOEHHMSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'O 00111er0 00pa30BaHusI. ..

...11.2. O01mecTBeHHO-HAYYHbIe IPpeAMeTHhI. [3ydenue npeaMeTHon
obnacti «OOUIECTBEHHO-HAYYHBIE MPEIMETBD JOJKHO 00ECIEUUTh:

...4) oBasieHne >JIEMEHTAPHBIMU MPAKTUYECKUMHU YMEHHSIMU HCIIOJIb30BaHUS
npuOOPOB U MHCTPYMEHTOB [UISl OINpPEACIICHUS] KOJWYECTBEHHBIX M KauyeCTBEHHBIX
XapaKTEepUCTUK KOMIIOHEHTOB Treorpaduueckoil cpempl, B TOM 4HCIe €&
AKOJIOTUYECKUX NTapaMeTPOB...

11.3. Marematuka u wuHpopmaTuka. l3ydeHne mnpeamMeTHOW o0acTu
«Maremarnka U H”HHOPMATHKAY» TOHKHO 00€CTICUNTh:

...9) pa3zBuTHE YMEHUN MPUMEHATh U3yUYCHHBIC MOHSTHUS, PE3YIbTAThl, METOIbI
JUISl pelIeHusl 3a/1ady MPAKTUYECKOro XapakTepa U 3a7ad U3 CMEXKHbBIX JUCHUIUIMH C
UCIIOJB30BaHUEM TIPU HEOOXOJMMOCTH CIPABOYHBIX MAaTE€pUANIOB, KOMIIBIOTEPA,
II0JIb30BAThCA OLICHKOW U MIPUKUAKOU MPU IPAKTUYECKUX PACUETAX. ..

11.5. EcTecTBeHHO-HAY4YHble TpeaMeThbl. V3yueHnue mnpeameTHou obiactu
«EcTecTBeHHO-HAYyYHBIE TTPEAMETHD) TOJKHO 00€CTIeUUTh:

...poopmupoBaHue ymeHu Oe3omacHOro M 3PHEKTUBHOTO MCIOIH30BAHUS
7abopaTopHOTO O0OpYAOBaHUS, MPOBEACHUS TOUHBIX H3MEPEHUN M aJeKBAaTHOMU



OOCHKH IIOJYYCHHBIX PC3yJbTaTOB, IIPCACTABJIICHHA HAY4YHO 000CHOBAHHBIX
APTrYMCHTOB CBOUX HeﬁCTBHﬁ, OCHOBAHHBIX Ha MCKIIPCIMCTHOM aHAJIN3C y‘-IC6HI)IX
3agad.

dusuka:
...3) mpuoOpeTeHrnEe OMbITa MNPUMEHEHUS HAy4YHBIX METOJOB TO3HAHUS,
HaOJII0IEHUS dbuznyecKnx SIBIICHUM, MIPOBEICHUSA OITLITOB, MPOCTHIX

AKCTIIEPUMEHTAJIbHBIX ~ HCCIEOBAHUM, TPSIMBIX M KOCBEHHBIX M3MEPEHHH C
WCIIOJIb30BaHUEM AHAJIOTOBBIX U HUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB; TOHUMAHHE
HEN30€KHOCTH MOTPEIIHOCTEN JTIOOBIX U3MEPEHUH ...

buoaorus:

...3) mpuoOpeTeHNE OMBbITA UCIOJI30BAHUSI METOJOB OMOJIOTMYECKON HAYKU H
MPOBEICHUSI HECIIOKHBIX OMOJOTUYECKUX IKCIIEPUMEHTOB I W3YUYEHUS IKUBBIX
OpraHW3MOB U 4YEJIOBEKAa, MPOBEACHUS HSKOJOIMYECKOI0 MOHUTOPHUHIAa B
OKpYyXaruIen cpee...

Xumus:

...5) npuoOpeTeHrne OmbITa HCIOIb30BaHUS PA3JIMYHBIX METOAOB H3yYEHHUS
BEILIECTB: HAOMIONICHUS 3a WX MPEBpaAlICHUSIMH MPU TMPOBEACHUU HECIOXKHBIX
XUMHUUYECKUX SKCIEPUMEHTOB C HCMOJb30BAaHUEM JaOOpaTOPHOTO OO0OpYJOBaHUS U
npudOpoOB;

...12. ... IIpy UTOTOBOM OLIEHUBAHUH PE3YJIHTATOB OCBOCHUS O0OyYarOUIUMUCS
OCHOBHOM 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 0O0pa3oBaHMs JOHKHBI
YUHUTBIBATHCS CPOPMUPOBAHHOCTH YMEHUHN BBIMOIHEHUSI MPOEKTHON ESITEIbHOCTH U
CIIOCOOHOCTD K PEIICHUI0 YUYEOHO-TTPAKTUYECKUX U yueOHO-TI03HABATEIBHBIX 33]1a4...

21. YcnoBus peanu3aiuu OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHUs JOJDKHBI OOecTeunBaTh MJIsi YYACTHHKOB 0Opa30BaTEIbHOTO
mpoiecca  BO3MOXHOCTB: ... (OpMHUpOBaHHMSI y  OOy4aromuXcsi  OIBITA
CaMOCTOSITEILHOM 00pa30BaTEIbHOM, 00IIECTBEHHOM, TPOSKTHO-UCCIEI0BATEIHCKOM
U XYJI0’KE€CTBEHHOU AESATEILHOCTH. ..

24. MaTepHaJIbHO-TeXHUYECKHE  YCJOBMS  peajJu3allMd  OCHOBHOM
o0pa3oBaTe/ibHOW MNPOrpaMMbl OCHOBHOI'0 001Iero o0Opa3oBaHUS JIOJKHBI
o0ecreynBaTh BO3MOKHOCTB:

...BKJIIOYEHUSI O0ydYaroumxcsi B MPOEKTHYIO U y4eOHO-MCCIIEI0BATEIBCKYIO
NEeSTENbHOCTh, MPOBEACHUS HAOMIOACHUM M OKCIEPUMEHTOB, B TOM YHCIE C
UCIIOJIb30BAaHUEM:  yuyeOHOro  jgabopaTopHOro  OOOpyAOBaHHS;  HHU(PPOBOIrO
(3MEKTPOHHOT0) W TPAAMIIMOHHOTO  M3MEPEHHUs, BKJIOYash  OIpe/esieHue
MECTOHAXOXKACHUS; BUPTYaAIbHBIX JaboOpaTOpuii, BEIIECTBEHHBIX U BUPTYaJbHO-
HarJSIAHBIX ~ MOJENEeM M KOJUIGKUMA ~ OCHOBHBIX ~ MAaTeMaTUYECKHX U
€CTECTBEHHOHAYYHBIX OOBEKTOB U SBJICHUM...

Y4ueO6HO-MeTOAUYecKoe M HHPOPMALMOHHOE oOOecredeHUe peajn3anuu
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOIO 00uIero o00pa3oBaHMs
BKJIIOYAET XapaKTEPUCTUKU OCHAIIeHUs HHGOPMAIMOHHO-OMOIMOTEUHOIO IIEHTPA,
YUTAIBHOTO 3ajla, Y4eOHBIX KaOMHETOB U Ja0OpaTOpuid... M HampaBiIeHO Ha
oOecrieueHre IIMPOKOTO, TIOCTOSSHHOTO M YCTOMYMBOTO JOCTyNa JJis BCEX
YYaCTHUKOB 00pa30BaTelIbHOrO IMpolecca K 0ol uHbOpMali, CBA3aHHOU C
peanu3anueld OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBbl, JOCTUKEHUEM TIAHUPYEMBIX
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pe3yJbTaToOB, OpraHu3anuell o0pa3oBaTENbHOTO Ipolecca M YCIOBUSAMH €O
OCYILECTBIEHUS» -

U3 tekcra ®I'OC BuaHO, 4TO OOMIBIIE BCEro 0OOpYyIOBaHMS TpedyeTcs AJis
JUCIHIUIAH €CTECTBEHHOHAYYHOTO LUKJIA.

MarepuanbHO-TEXHUYECKOE OCHAI[CHHEe KaOMHETOB ECTECTBEHHOIO IIMKJIA
JTUCIUIUIAH JOJKHO 00€CTIeYuBaTh BOZMOXHOCTh MPOBEICHUS €CTECTBEHHOHAYYHBIX
AKCIEPUMEHTOB C HCMOJb30BaHUEM YyueOHO-1abopaTopHOro (B TOM  4YHCIE
u(ppoBOro) 0oOOPYIOBaHMS, BEIICCTBEHHBIX W BUPTYAIbHO-HATISIIHBIX MOJICICH,
KOJUIEKIIUH OCHOBHBIX €CTECTBEHHOHAYYHBIX OOBEKTOB W SIBICHHUH, LH(PPOBOro
(37IEKTPOHHOT0) ¥ TPAJAUIIMOHHOTO U3MEPEHUH, HAIIPaBJIECHHBIX Ha PeIlIeHue Yu4eOHO-
MPAKTUYECKUX 3aJlay, CTUMYJIUPYIOMINX (POopMUpOBaHHE HaBbIKA COTPYIHUYECTBA,
KOMMYHUKAIMHU U pedIeKCHH.

Pe3ynbrathl OCBOGHHMS OCHOBHOM MpOrpaMMbl JIOJDKHBI OOECHeurBaTh
ycrnemHoe oOydeHHe Ha CleIylomed CTyneHn oO0pa3oBaHMsA, HO JaHHBIC
METOJIUYECKHE PpPEKOMEHJAlUA OrPaHWYEHBbl _YPOBHEM OCHOBHOTO _ OOINero

oOpa3zoBaHud, T.K. HET HOPMAaTUBHON  ONpPEAENEHHOCTH Uil  TPETheu
oOpa3oBareiabHON cTyneHu. OJIHaKO, 1a)ke AJis CYLECTBYIOIEH HOPMAaTUBHOM 0as3bl,
BO3MO>KHO JIOIIOJIHEHUE K IaHHOMY IIEPEUHIO.

PekoMeH10BaHHbIE MaTepuaibl MOTYT OBITh YTOYHEHBl U  JIONOJIHEHBI
NPUMEHUTENBHO K CIelU(PUKE KOHKPETHBIX 00pa30BaTEIbHBIX YUPEKACHUI.

IIpuHyuNbI KOMN/AEKMOB8AHUS KAOGUHEMO08 eCmecmeeHHOHAYYHbIX
ducyun/auH

1. Ilpu cocraBieHHMM TEpeuHs Ja0OPATOPHOTO YYEOHOro OOOpYyHAOBAHMS,
KpoMe TpeboBanmii k pesyibratam ocBoeHuss OOII OO0 dPI'OC OO0, ydreHsI
TpeOOBaHMsI K pe3yIbTaTaM MOATOTOBKU BIMYCKHUKOB 10 mipeameram ['OC nepBoro
MTOKOJICHHSI, KOTOPBIE JTOJIKHBI OTPAKATh:

* yYMEHHE CaMOCTOSITEIILHO OTPEEISTh SN CBOSTO 00YUEHUS;

* yMEHHE COOTHOCUTH CBOU JCHCTBUS C TUIAHUPYEMBIM PE3yJIbTaTOM;

* yMEHHE CO37aBaTh, IPUMEHATH U TPEOOPA30BLIBATH 3HAKU U CUMBOJIHI,
MOJIENIA U CXEMBI JUIsl pelIeHus1 yueOHbIX U MTO3HABATENbHbBIX 33/a4;

* yMEHHE OpTraHU30BHIBATH YYEOHOE COTPYAHHYECTBO U COBMECTHYIO
NESTENHHOCTD C YYUTENIEM U CBEpPCTHUKAMU; pPab0oTaTh MHANBUIYATHHO U B
rpymIe;

* (opmupoBaHuE U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCTIOIb30BAHUS
UH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

2. OOecrieyeHHEe  COTJIACOBAHHS  TPATUIIMOHHOTO  OOOpPYJOBAHHUS  C
COBPEMEHHBIM, TaKUM KaK [H(poBas JTadOpaTOpUsi WM KOMIUIEKTHl JATYHKOB C
MPOrpaMMHBIM obecrieueHreM K HUM. JlaTunku ¢ obOecrieueHueM SIBISIOTCS TOJBKO
W3MEPUTETHLHBIMU TIPUOOpaMH, CIIEIOBATEIbHO, MOTYT HCIOJIB30BATHCS C JTFOOBIM
OOBIYHBIM 00OPYJOBAaHUEM, €CITH MPEAYCMOTPEHBI YCIOBUS KpETeka U COTIaCOBAHbBI

1 @enepasibHbIil TrOCylapCTBEHHBbIH 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO OOIIETro
oOpazoBanus. — M.: IIpocemienue, 2010



u3MepsieMble BeTUYUHbI. KOHCTPYKTHBHO 3TO COTJIaCOBAHUE CYILIECTBYET, OCOOEHHO
JUIS. KOMILIEKTOB TOProBor Mapku «L-MuUKpoO».

3. KonuyecTBeHHBlE MOKa3aTead MpH MPUOOPETEHHH O00O0pYIOBaHHUS
BBIUMCIIAIOTCS M3 pacuera HamoJIHAEeMOCTH Kiacca. K kareropum pas3nato4yHoOro
00OpyI0OBaHUsI OTHOCATCA HEKOTOpble MpPUOOpBL, MOAEIM U J1abOpaTOpHOE
o0opy/noBaHuE, OHUW MNPUOOPETAIOTCS B KOJMYECTBE HE MEHEE ‘2 OT KOJUYECTBA
yuamuxcsi. B mepeune o0si3aTenbHO  000pyJOBaHHE, HUCIOJIB3YEMOE IS
JEMOHCTPALIN, KOTOPOE MPUOOPETAETCS B EAMHUYHOM SK3EMILISIPE.

4. OOecrieyeHue peanu3alMi MPUHIUIA BapuaTUBHOCTH. OOopyaoBaHuUE
CKOMIUJIEKTOBAaHO TaKUM 00pa3oM, YTO IMO3BOJSET €ro KOMIUIEKCHO HCIOIb30BaTh
npu o0ydeHUH 1O JIOO0OH M3 CYHIECTBYIOUIUMX MPEAMETHBIX MpOrpamMm, C
pUMEHEHUEM JTI000T0 yueOHHKa U3 (PeiepaabHOro nepeyHs y4eOHUKOB.

5. HabGop cpeactB  oOydeHHs  JOJDKEH  IO3BOJISITH  peain30BaTh
IIPEEMCTBEHHOCTh MEXK/ly HA4aJIbHOM M OCHOBHOW LIKOJIOM. /{7151 3TOrO comepkarbces
cpencTBa 00ydYeHHUs ¢ OJUHAKOBBHIMU Ha3BAaHUSMH, HO C TTOCTETICHHO YCIOKHSIEMBIM
coJlep>KaHueM (Harpumep, Nmo reorpapuu — Quznyueckas KapTa NOJyILIapuid s
HA4YaJIbHOM LIKOJbI C BBICOKOM CTEIEHBIO M'CHEPAIM3ALMU U KapTa MOJyLIapuid JJis
OCHOBHOM IIKOJIBI ¢ 00JI€€ MOJHBIM COACPKAHUEM U T.1.).

6. Pekomenmyemble cpeicTBa OOyYEeHHMs 10 CBOEMY  COAEP>KAHHUIO
00€eCleynBalOT MEXIPEIMETHbIE CBSI3U C PSJIOM  JIUCUUIUIMH €CTECTBEHHOIO
(reorpadus, pusuka, aCTPOHOMHUS, XUMHS) U TYMAaHUTAPHOTO (MCTOPHS, YKOHOMHUKA,
00I11eCTBO3HAHKE) ITUKJIOB.

7. Tlpu orbope ydyeOHOro OOOpYAOBaHHS CJEAyeT OOpaTUTh BHUMAaHHUE Ha
TUAAKTUYECKUE OCOOEHHOCTH M TEXHUYECKHE XapaKTEPUCTUKH, YKa3aHHBIE B TEKCTE
MEPEYHs B BUJEC KPATKUX aHHOTAIIUMA, KOTOPHIE TTO3BOJISIT OPUEHTUPOBATHCS HA PHIHKE
y4eOHON TPOIYKIMU, TJ€ MOTYT OBITh TPEICTABICHBI HECKOJBKO BapHAHTOB
OJTHOMMEHHBIX CPEACTB PA3HOW KOHCTPYKIMM ¢ KOMIUICKTAIlMHd, M TPaMOTHO
CKOMIUIEKTOBAaTh TEXHMYECKOE OCHAllleHHEe KaOuHeTa, obOecrneduTh 3(P(HEKTUBHYIO
OpraHu3alyi0 YPOUHOH U BHEYPOUHOU JEATEIBHOCTH 10 MPEAMETY.

O6uwue oco6eHHOCMU KoMn/1eKkmayuu

[Ipy KOHKpeTH3auuMu NPUOOPETaeMOro KOMIUIEKTa CIEIyeT O0OpalaTh
BHUMAaHHE HA TEXHUYECKUE XAPAKTEPUCTUKU M METOAUYECKON COMPOBOXKIEHUE, HE
npeHeOperas uMU. ToBap JOJKEH COMPOBOXKIATHCA HEOOXOAMMOW JAOKYMEHTALMeH
HA PYCCKOM $I3bIKE O KQYECTBE U KOMIUIEKTHOCTH B COOTBETCTBUU C JIEHCTBYIOLIUM
3aKOHOJATesbcTBOM Poccuiickoin denepanuu, a TakKe TapaHTUHHBIM TAJIOHOM,
oopmiieHHBIM Ha ['py3omnosydarens, MHCTPYKIMEN MO SKCILIyaTaluu, TOBAPHOU
HaKJIaJHOH ¢ 00s3aTeIbHBIM YKa3aHHUEM HOMEpa KOHTPAKTa U JaThl €ro 3aKIF0UYECHHUS,
CYETOM, CUeT-(PaKTypoH.

[Ipu mosydyeHun TOBapa HEOOXOAMMO YTOUHUTH BCE IMOMETKH M YCIOBHUSA
rapaHTUMHBIX 003aTE€NbCTB, YTOUHUTH CPOKH T'apaHTHH. JTU OCOOEHHOCTH 00s3aH
3HATh YYMUTEIb [10 COOTBETCTBYIOIIEMY IIPEAMETY €CTECTBEHHOIO LIUKJIA.

KomnekToBanue o00pyA0BaHus JOHKHO MPOUCXOAUTD C YUETOM:

- TpeOOBaHMI K pe3yJbTaTaM OCBOEHUSI OCHOBHBIX 0O0pa30BaTENIbHBIX
porpamMm ocHOBHOro odmero oopazoanus (0O00), ycranoBiaeHHbIx @I'OC O0O0;
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- cneuu@uku (TUna, BUJA W HANPaBICHHOCTH MOJATOTOBKHU) KOHKPETHBIX
o0pa3oBaTeIbHBIX;

- 00beMy BBIJICIIEHHOTO (PMHAHCUPOBAHMUS;

- ceTeBOMy TIpaduky (IOpOXKHOW KapTe) Mo (OPMHUPOBAHUIO HEOOXOIUMOM
cuctembl ycioBuid @I'OC OOQO, ucxonas M3 MOCIENOBATENBLHON pa3padOTKU U
HAKOTUICHHUSI KXKIBIM 00pa3oBaTebHBIM YUPEXKACHHEM COOCTBEHHOW MaTepHallbHO-
TEXHUYECKOW ©0a3pl, B TOM YHCIIEe Y4eOHO-1a00paTOpHOrO OOOpPYIOBAaHUS IO
IpeJMEeTaM €CTECTBEHHOIO IMKIIA.

OCOGEHHOCTH KOMIL/IEKTOBAHUA KaOMHeTa OMOJIOTUU

Opranuzanus kabuHeTa OMOJIOTUH TTPeAyCMaTPUBAET €ro OCHAIEHUE TTOJHBIM
KOMIUIEKTOM YueOHOTO 000pY/I0BaHUSI B COOTBETCTBUU C JehcTByronuM «Ilepeunem
y4eOHOro 00O0pyJ0BaHUs 10 OWOJOTUM JJIsI 00IIe00pa30BaTENIbHBIX YUPEKICHUN
Poccun», yTBepkaeHHBIM TIIpukazoM MuUHHCTEpPCTBA 00pa3oBanus Poccuiickoit
@denepanuu. YKa3aHHBIA TEpeUYeHb IMO3BOJISET TaKXkKe 00ecrneunTh TpeOOBaHUS K
pesynbsTaty ®I'OC O0O.

YyebHoe 060py10BaHKE 110 OMOJIOTUH ACIUTCS HA TPYIIIIHL:

- HaTypajdbHbIe OOBEKTHI (KUBBIE PACTCHHS W JKUBOTHBIC, KOJUICKIIUH,
BJIQYKHBIE U OCTEOJIOTMYECKHE Mpenaparsl, repOapuu U mp.);

- npuOOphl, MOCyJa, MPUHAJICKHOCTH JIS MPOBEACHUS JIEMOHCTpalUid U
71a00paTOpPHBIX padoT;

- MYyJSKH, JUHAMUYECKHE TMOCOoOMs (MoJenu-aniUIuKaly Ha Mar"HuTax,
OapenbedHblEe MOJIETM IO aHATOMUU, OOTAHMKE M 300JI0THH), AHATOMHUYECKHE
MOJIeNId, AEMOHCTPAlMOHHBIE MOJENH MO OOTaHWKE M 300J0THUH, OCTEOJOTUYECKUE
MOJIENH, pelibeHbIC TAOIUIIBI

- TOcOOMs Ha MEYaTHOM OCHOBE (TaONUIIbI, KApThl, Y4EOHUKH, TUTAKTUYECKUIM
MaTtepuani 4 T.1.);

- JKpaHHO-3ByKOBble  cpeactBa oOydenuss (23CO): BumeoduiIbMBbI
(xuHOGUIBMBI), TUAGUIBEMBI, TAATTO3UTUBBI-CIIAMIbI, TPAHCIIAPAHTHI,

- IPOCKITMOHHAS amMapaTypa i IPeabIBICHUS WHPOpMAIUH, 3a7I0)KEHHOHN B
33CO0;

- CpeJICTBa HOBBIX UH(POPMAIMOHHBIX TE€XHOJIOTHUIA;

- auTeparypa s yuuTens U oOywarommxcst (y4eOHHMKH, CIpPaBOYHUKH,
METOJUYECKas JIUTepaTypa u mp.).

CpenctBa  o0yuenust it 3(Q(EKTUBHOTO  MpeENojaBaHus  OMOJIOTHHU
MpeCTaBIEeHbl KaK HATYypallbHBIMU, TaK U U300pa3uTebHpIMU TTocoOusimu. Hanbomnee
BaXKHBIMU, CIIEHU(DPUUHBIMU B TIpoliecce 0O0ydYeHHs] OMOJIOTUH SBJISIOTCS HATypabHbIE
OOBEKTHI — )KMBBIE PACTEHUS U KUBOTHBIE, a TAK)KE MPEMapupOBaHHbIE 0OBEKTHI UIH
ux yactu. HarypanbHble OOBEKTHI MOTYT ObITh B BHJE repOapueB, KOJUICKIUH,
BJIQXKHBIX MIPENapaToB, MUKPOIIPENAPATOB M UCTIOIB3YIOTCS IS JIa0OpaTOPHBIX pabOT
VTN KPATKOBPEMEHHBIX HAOIMIOACHUI BO BpEeMsl 3aHSATHH.

0Co06EeHHOCTH KOMIIJIEKTOBAHUSA KaOMHeTa reorpa(lmn

Ob6ecneunBas BeinoiaHeHue TpedoBanuiit ®I'OC OO0 k ycnoBusM pean3anuu
OCHOBHOM 00pa3oBaTelibHOM MpOrpaMMbl, COBPEMEHHbIH KaOMHET reorpaduu u
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00Opy/IOBaHUE B HEM JOJDKHBI CTaThb OCHOBOM JUIsl OpraHU3allid COBPEMEHHOIO
oOpazoBarenbHOro mporecca. [Iporecca, KOTopslii ObI MakCUMalbHO OOecreynBal
NEeATENbHOCTHBIN XapaKkTep 00pa30BaHusl, HAIIPABICHHOCTh COAECPKAHUS 00pa30BaAHMS
Ha (OPMHUPOBAHUE KIIFOUEBBIX KOMIIETEHUIUI — FTOTOBHOCTU YYaILMXCSl UCIOJIb30BaTh
YCBOCHHBIE 3HAHUS, YMEHHUS M CHOCOOBI JEATENbHOCTH B pEAIbHOM >KHU3HU IS
pElIeHHs] TPAKTUYECKUX 3a/1ay, CIOCOOCTBOBAJ Pa3BUTHIO JTUYHOCTHU, CIIOCOOHOCTEMN
Y TI03HABATENbHBIX MHTEPECOB BCEX 00YYAIOUIUXCS, TOCTHXKEHUIO METAIIPEAMETHBIX U
MPEeIMETHBIX Pe3yJIbTaTOB 00pa30BaHMS.

[Tpu otrbGope cpeacTB oOydeHUs] B TPEOOBAHUSIX K KOMILIEKTOBAHHMIO KaOWHETa
reorpauu coOIIOIEHBI CIEIYIONINE YCIOBUS:

. Yurena cnemuduka TpeaMeTa W COOTBETCTBEHHO  BKJIIOUYCHBI
XapakTepHbIe JJisl reorpaduu CpecTBa:

1. KapTsl u kapTorpadudeckue mocoous.

2.  HarypanbHble OOBEKTHI.

3. [TpuGopk! 1715 MpOBEACHUS HAOIIOICHUH U H3MEPEHUN HA MECTHOCTH.

4. VYuyrena oOmas TrymMaHu3aluss W TyMaHUTapu3alus IIKOJbHBIX

reorpauyecKkux KypcoB, BHYTPHUIIPEAMETHas M MEXIPEIMETHAsT HWHTErparus,
BCIIEACTBHE YE€ro 0c000€ BHHMaHHE OBLIO O0OpalieHO Ha CcpeAcTBa OOyYeHHS,
COJICp’KaHUE KOTOPHIX HMEET KOMIUIEKCHBIN XapakTep, OOBbEeAUHAIONIee 3HAHUS
MHOTHMX €CTECTBEHHO- U OOIEeCTBEHHO-reorpauueckux HayK, JSTHorpaduw,
UCTOpUYECKOM reorpadumu.

. VY4ureHsl JOCTHKEHUS HOBEWIIMX HWH(POPMALMOHHBIX TEXHOJIOTHM
oOyueHus, B TOM 4YHCIIE KOMIUIEKCHOTO TPUMEHEHHs] HMHTEPAKTUBHBIX U
ayIMOBHU3yalIbHBIX CPEJCTB O0OyUEHUSI.

. Y4reHo coOM0eHNe CUCTEMHOCTH CpeACTB OOydeHus reorpadum,
oOecrieunBaroiel yueOHO-HarISAHBIMU TOCOOMSIMU M Y4€OHBIM 000pYIOBAaHHEM BCE
pazziesbl U TEMBI IKOJBHOTO Treorpaguyeckoro o0pa3oBaHus.

. VYuTeHa cTeneHb COOTBETCTBUS COJIEPKAHUS, 3aKIIIOUEHHOTO B CPEJICTBE
oOyueHusi, MOCIETHUM H3MEHEHUSIM U JOCTHKEHHUSM B reorpauyeckoil Hayke U
IIKOJIbHOM reorpaduu.

. Yureno oOecnedeHne 0OOpyJAOBaHUEM KOMIUIEKCHOTO  MOJIEBOTO
reorpau4ecKoro MpakTUKyMa U 3aHATHI KpaeBeT4eCKOTo XapaKTepa.

B nepeune no reorpadun ykazaHsbl:

a) Ha3BaHUA CpeACTB OOyUeHUs reorpaduu Mo yKasaHHbIM pa3Jiesam;

0) uX KOJMYECTBO Ha OJIMH KaOuHeT (B cuMBOJIbHOM ¢opme: [ —
JEMOHCTPAUUOHHBIN sK3eMIULsip (1 9K3., Kpome CIenuaqTbHO OrOBOPEHHBIX
cinydaeB), ® — KOMIUIEKT UIsl (pPOHTAIIBHOM paboThl (IIpUMEpPHO B JiBa pasa
MEHbIIIE, YeM KOJIMYECTBO y4YaIllUXCsl B Kjacce, TO €CTh He MeHee | 7K3. Ha JABYX
yuamuxcs), I1 — KoMmiiekT, HeoOXOMUMBIN IJIsl MPAKTUYECKOW paboThl B Tpymmax,
HAaCUMTHIBAIOIIMX HECKOJBKO ydamuxcs (6-7 3K3.).
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0Cc06eHHOCTHU KOMIIJIEKTOBAHUA KaOMHeTa PU3UKU

OOopynoBaHue, NOpEJICTaBICHHOE B IEpPEYHE, OPUEHTUPOBAHO  Ha
dbopMHpOBaHUE HKCIIEPUMEHTATBHBIX YMEHUN U 00ecTieueHne MPOSKTHON U yueOHO-
UCCIIEIOBATENBCKOM IE€ATEIbHOCTH yUaIIUXCS.

[IpoBepka ypoBHS  C(HOPMUPOBAHHOCTH  SKCIEPUMEHTAIBHBIX  YMEHUN
OPOUCXOAUT TPH  BHINOJHEHUH  OKCIEPUMEHTAIBHOTO  33/JaHUS  WUTOTOBOMU
rOCyIapCTBEHHOM aTTECTAIlMU BBITYCKHUKOB OCHOBHOM IIKOJbl. Maeonorus ®I'OC
OOO mno3BoseT cAelaTh 3aKIOYEHUE, YTO MPOBEPKA YPOBHS CHOPMUPOBAHHOCTU
IKCIIEPUMEHTAIBHON JAEATeIbHOCTH OyAeT MpOUCXOANTh U nanbiie. CienoBaTenbHo,
npeiaraeMblii  MEepedYeHb OPHEHTHUPYETCS Ha KOMIUIEKTBI, CO3/JaBaeMble IS
UTOTOBOM aTTeCTallMd ydammxcs. B crmenudukanmy KOHTPOIbHO-U3MEPUTENHHBIX
MaTepualioB HMTOrOBOM AaTTECTAllMM BBIMTYCKHUKOB OCHOBHOM IIKOJBI YKa3aHBI
nabopatopubie HaOOpbl «L-Mukpo» u komriuiekThl «[ MA-maGoparopus», mo3ToMy
nepeyeHb 000pyI0BaHUS COCTABJIEH C yU€TOM BO3MOXHOCTENH 000MX KOMILIEKTOB.

[lepeuenp oOopymoBanus 1O (U3UKE COACPKUT MHUHUMAIBHBIN HaOOP
JATYNKOB M HE COJEPKUT LU(POBON J1abOpaToOpuH, KOTOPHIE MOTYT COIPOBOXAAThH
MOCTaBKM KOMIBIOTEPHOTO 00opynoBaHus. llepeunciennoe o0opynoBaHUE XOPOIIO
COTJIaCOBBIBAETCA C JaTYMKaMu HU(POBOH 1ab0opaTOpuu.

[lemas cepus HEOOXOAUMOTO HKCIEPUMEHTAa TPOBOJUTCS TOJNBKO B
JIEMOHCTPAIIMOHHOM BapHWaHTe, I03TOMY TIepeYeHb B O0S3aTEIHHOM TOPSIKE
COJIEP)KUT JEMOHCTPAIIMOHHOE 00OpynoBaHUe. J[eMOHCTPAIMOHHBIN SKCIEPHUMEHT
HampaBlieH Ha IIeJieHanpaBiIeHHOe (HOPMHUPOBAHHE YMEHHS HAONIOAAaTh, MPOBOAHTH
aHanmM3  (PU3UYECKOTO  SBICHWS MO  PYKOBOACTBOM  YYHTENs, W  3aTeM
CaMOCTOSITEIIBHO.

OCOGEHHOCTH KOMILJIEKTOBAHUA KaOMHEeTa XUMUU

XuMusl, BJISACH MPEIMETOM €CTECTBEHHOTO LMKJIA, UTPAET BEAYIIYIO POJb B
Pa3BUTUU TO3HABATEJIbHOW JIEATENIbHOCTH OOYYalOlUXCd U COOTBETCTBYIOIIUX €M
MO3HABATENbHBIX Y4Y€OHbIX yMeHuH. Ha 3rTamne OCHOBHOrO 0O0ILIEro CpexHero
oOpa3oBaHus  TPOUCXOJUT  BKIIOYEHHE  OO0ydYaeMbIX B  MPOCKTHYIO U
MCCIIEIOBATENIbCKYIO  JCSTENbHOCTh.  MarepuaibHO-TEXHUYECKOE  OCHAIICHUE
kabWHeTa  XMMHUM  JOJDKHO  OOeclieuyMBaTh  BO3MOXHOCTh  IPOBEJICHHS
€CTECTBEHHOHAYUYHBIX KCIIEPUMEHTOB C UCIOIb30BaHUEM YUeOHO-Ta00paTOPHOTO (B
TOM 4ucie IUGpoBOro) oOOpyJAOBaHUS, BEIIECTBEHHBIX U BHUPTYaIbHO-HATJISIHBIX
MOJICJICH, KOJIJIEKIIMH OCHOBHBIX €CTECTBEHHOHAYYHBIX OOBEKTOB M SIBJICHHH,
upPoOBOTO (AMEKTPOHHOTO) M TPAIUIUOHHOTO H3MEPEHUI, HaIlpaBICHHBIX Ha
pelieHne y4eOHO-MIPaKTUYECKUX 3a/lad, CTUMYJIUPYIOMHX (HOPMUPOBAHKE HABBIKA
COTPYJHHYECTBA, KOMMYHHUKAITUHU U pedieKcuu.

Hacrosmmii mepedyeHp MpeACTaBISIET COOOW OTKPBITYIO CHCTEMY y4eOHOTO
o0opynoBaHus, 00ECIEUUBAIOINIYIO HMCHOJb30BAHUE CPEACTB C YUETOM CHEHUPUKH
XUMHUM KaK HayKM U KaK ydeOHOro MpeaMera, OTPAKEHHOM B €€ COAEp:KaHUH, K
KOTOPOMY OTHECEHbl CJEAYIOIIUE COJepKaTelbHbIe JMHUK, OO0OO3HAYCHHBIE B
MPUMEPHON MPOrpaMMe MO XUMHUH JJIsi OCHOBHOW IIKOJBI: BEIIECTBO, XUMHUYECKAs
peakiusi, MPUMEHEHHUE BEIIECTB U S3bIK XUMHHM. (OCHalleHUE KaOuHeTa XUMUU
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JOJDKHO 0o0ecreynuBaTh BO3MOXHOCTh M3YUYEHHS COCTaBa M CBOICTB BEIIECTB,
CHOCO00B UX TOJYYECHHSI, UCCIIEIOBAaHUS 3aKOHOMEPHOCTEH XMMHUECKUX PEaKIUi U
nyTel yIpaBlIEHUST UMH, TEM CaMbIM, CIIOCOOCTBYS JOCTHMKEHHIO OOYYarOIIUMUCS
IPEIMETHBIX PE3YyJbTaTOB OCBOCHHS IPOrPAMMBbI IO XUMHUHU.

CaMble CII0KHBIE TOHATHUS IIKOJIBHOIO Kypca XUMHUHN (POPMHUPYIOTCSI HA OCHOBE
HEIMOCPEJICTBEHHOIO0 HAOJIOJIEHUs MPEIMETOB, SBJIEHUNW WM WX MOJENeH, T.e.
HEIMOCPEJICTBEHHBIX ONIYIIEHUH, U3 KOTOPBIX CKJIaabiBaeTcs Bocrpusitue. Ha ocHoBe
MHOTOYHMCJICHHBIX BOCHPUSTHI M3ydaeMbIX MPEJAMETOB M SBJICHUN (HOPMHUPYIOTCS
npejacTaBieHus. MaTepuanbHO-TEXHUYECKOE OCHAIllEHUE KaOMHETa XUMHH JIOJIKHO
BKJIFOUATh Pa3HOOOpa3ue HAaTypaJbHBIX OOBEKTOB MM UX JUJAKTUYECKHX 00pa30B-
MojieNiel, CIOCOOCTBYIOMIUX (OPMUPOBAHHMIO BAXKHEUINUX TPEJCTABICHUNA U
MOHATUN XVMUMU.

Paznuunble  BHIBI  KOJUIEKIMM  oOecredyaT  aKTUBHOE  O3HAKOMJICHHE
oOyuarolmuxcss € BeHleCTBAMM W UX coenuHeHusMu. Jns  obecrneueHus
HEOOXOMMOTr0 TEOPETUUYECKOTO YPOBHS YCBOCHHSI XUMUYECKHX 3HAHUN B MEPEUYCHb
BKJIFOUEHBl MOJIENIM KPUCTAJUIMYECKUX PEIIETOK, TAOIHIbI IO OCHOBHBIM pa3jesiaM
HEOPraHWYECKON XUMUHU, MPUOOPHI ISl MOCTAHOBKU OIBITOB, WJUIIOCTPUPYIOLINX
3aKOHOMEPHOCTH XMMHUYECKUX MPOLIECCOB U SIBIEHUM. {151 03HAKOMIIEHUS YUalIuXcs
C HAyYHBIMM METOJaMU TIO3HAHUS, HWHCTPYMEHTApUEM HAyKH C TMOMOUIBIO
JNEMOHCTpALUid, J1A0OPATOPHBIX OIBITOB W MPAKTUYECKUX pPabOT, BKIIOYEHBI
CHELMATIM3UPOBAHHBIE KOMIUIEKTBI 000pyaoBaHMs. KOMIUIEKTBI HpeICTaBiEHbl B
BUJE  CIEUUalbHOM  JabopaTopuM,  BKIIOYAIOUIEH  peakTUBBL,  IPUOOPHL,
NPUHAJIEKHOCTH Il ITPOBEACHMS JIEMOHCTPALMOHHBIX OINBITOB M YYEHHUYECKOIO
DKCIIEPUMEHTA.

B Hacrosmee BpeMs IOCTAaHOBKAa XHMMHMYECKOTO SKCIEPUMEHTAa KAk
YYEHHYECKOr0, TaK M JEMOHCTPALIMOHHOTO OCYILIECTBISETCS C OIpPEACIICHUEM HE
TOJIBKO KAa4ECTBEHHBIX, HO M KOJMYECTBEHHBIX 3aBUCHMOCTEH. C 3TOW MLENbI0 B
NIEPEUYEHb BKJIIOYEHBl M3MEPHUTENbHBIE KOMIBIOTEPHBIE CPEACTBA, T.€., KOMIUIEKCHI
puUOOPOB U JATYMKOB, COCIMHAEMbBIX C KOMIIBIOTEPOM, YTO MO3BOJISET MEAArory Ha
0ojee BBICOKOM ypOBHE 3HAKOMHUTH YYallUXCSd C HAyYHBIMH METOJaMH
WCCJIeIOBAHUS, MPUKIIAJHBIMU aCleKTaMHU XUMHUU B Pa3IUYHBIX OOJACTSAX HAYKH U
TEXHUKH, TPOBOJAUTH OOYYAIOIMIMMHUCS MUKPOUCCIEAOBAHUS HA YpPOKE M BO
BHEYPOUYHOU E€ATEIbHOCTH.

CoBpeMeHHbI mpolecc OO0yueHUs: XUMUHU MpeArojaraeT IejnecoodpasHoe
VICII0JIB30BAaHUE Me1a-TEXHOIOTUH, HO3BOJISIFOLUX TPaHCIMPOBAThH
ay/IMOBU3YyalIbHYI0 HMH(OpMaIMIi0 B pa3iaudHou (opme (Buaeo, TeKCT, rpaduka,
anumarus). HWKT  cmocoOCTBYIOT HE TOJIBKO  BOCIPUATHIO OOBEKTOB U
(GOpMUPOBAHNUIO MHOTOYHCIEHHBIX a0CTPAaKTHBIX MOHSATUNA B Kypc€ XHMHUH, HO U
BO3MOXKHOCTH OpraHU3allid WHTEPAKTUBHOTO MOJWIOra, (POPMHpOBAHHUS HABBIKOB
ucnoisibzoBanuss odyyaromumuca MKT, u kak cienctsue, (GOpMUpOBAHMS Yy4EeOHOM
MH(OPMAMOHHOW Cpebl HOBOTO OKOJICHHUS.

Hacrosmuii nepeyeHb npeacraBieH AByMsA dvacTaMu. Yacte [ Bkirouaer
o0opy0BaHuE, HEOOXOAMMOE JUIsl Opranu3aiuu 3QpQPeKTUBHOro mnpoiecca 00yyeHus
xumun. Yacte Il conepxut o0opyaoBanue, mo3BosIONIEe 00ECIeUnTh OPraHU3aLUI0
UCCIIEIOBATEIbCKON UM IMPOEKTHOM NEATENbHOCTH OOyuaroumxcsa. PexomeHayemblii
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HepeyYeHb, SBISETCS OPUEHTUPOM JIJIsl CO3AaHUS Me1aroroM COOCTBEHHOT 0, Hanbosee
ONTUMAJBLHOIO BapraHTa OCHAIIEHUS KAOMHETa XUMHUH C LIeJIbIO0 CO3/IaHMsI LIEJI0OCTHOM
MpeAMETHO-Pa3BUBAIONIEH Cpe/ibl, HEOOXOIUMOW JUIsl pealn3aluu TpeOOBaHUM K
YPOBHIO OCBOCHHsI BBIIYCKHUKaMH OCHOBHOM IIKOJIBI NPOrpaMMbl MO XUMUH,
ycranoBiieHHbIX PI'OC.

[lepeyeHb y4eOHOT0 000PYAOBaHUS AJIs1 KAOMHETa OMOJIOTHH
(BbIICICHHOE 000pPYI0BaHUE IPHOOPETACTCH HA YCMOTPEHHE YUUTEIs)

n/n | HammenoBanue TexHnuyeckue ¥ PyHKIHOHAIBHbIE
XapaKTePUCTHKH
JluHaMu4yeckue nocodusi (Moeu-aniJimKaluM HA MAarHUTax)
1 | I'eHeTnka rpynn KpoBu IHocoOue BKIOYaeT 24 KAPTOHHbIEC KAPTOYKH HA
(Z1eMOHCTpPaLMOHHBII Ha0O0P) MArHUTAaX, KBaJApPAaTHON U NPSAMOYTIOJIbHOM

(hopMBI € YCJI0BHBIM 0003Ha4YeHHeM rpynin KPoBH,
reHOB, ONpeAe/ISIOUIUX 3TH TPYNIbI M IPOYUMU
BCIIOMOTaTeIbHBIMHU 3HAKAMH, Pa3MepoM

15x15cm.
2 | 'eneruka rpynm KpoBu IHocoOue nmpeacrasiieHo 15-10 pa3gaToO4YHbIMU
(pa3aaTo4YHbIA MaTepuaJ) Haboopamu. Kaxabiii Hadop BKkiIovaer 24

KAPTOHHbIC KAPTOYKU HA MAarHUTAX, KBaAPAaTHOMI
(opMBbI ¢ yC10BHBIM 0003HAYEHHUEM TPYIIIT
KPOBH; I'€HOB, ONPeAe/ISIIOIIMX 3TH IPYIIIbI U
NMPOYMMH BCIIOMOTaTeJIbHbIMH 3HAKAMM,
pa3MepoM S5xS5 cMm.

3 | Monorubpuanoe ckpemmuBanue u ero | Kommiekr moaeneit - anmmukammii -29 m. (15x15¢cm

IUTOJIOTUYECKHUE OCHOBEI - 22mt., 10x10cwm -7111T.)
4 | JuruOpuaHOE CKpEIIUBaHUE U €TO Kasxxnprit Habop BKITIOYaeT 59 KapTOHHBIX KapTOYCK
LUATOJIOTUYECKUE OCHOBBI Ha MarHuTax, MNpsIMOYToJIbHOU, KPYTJI0i 1

KBaJpaTHOHN (HOPMBI C YCIOBHBIMU 0003HAUYCHUSIMHU
FCHOTHUIIOB Ir'aMCT U NPOYUMHU BCIIOMOT'aTCIIbHBIMHA
3HaAKaMH, pa3MepoOM SX5 CM.

S | HacienoBanue pe3yc-(pakropa KoMmiiekT moaenei-anniaukanuii -19 mr.
NPeACTABJISIOT CO00H KAPTOUYKH NPSAMOYT0JIbHOMI
U KBa/ipaTHOii popmbl pazmepom 15x15 cm -3mT.;
15x7,5 ¢m -Smirt.; 10x10 cm -61aT.; 7,5x7,5 cm

-Smur.

6 | I'eHeasrornueckuii MeTox KoMmiekT MoaeJiei - anminKanuu -78 mr.

AHTPONOTreHEeTUKHU NMPeICTABJISIOT CO00I KAPTOUYKHM KBAAPATHOMI

(hopmbl pazmepom 15x15 cm.

7 | Ilepekpect XpoMOCOM Komrmiekt moneneit-anmmkanui -23 mr.
MIPEACTABIIIOT COO0M KapTOYKH pazmepom 15x15¢cm.

8 | Tunuanbie OMOLIEHO3BI Kommexkt monenen-anmmkanuii cCocTouT u3 91
KapThl pazmepoM 15 x 15 cm.

9 | ArpoueHnos KommuekT moaesnei-anmjinkanuii— 32 mr.

NPeACTABJIAIOT c000i1 KapTOYKH pa3mepom 15x15
CM M 22x6CM.

10 | buocdepa u yenosek Kommnekt moaeneit-anmiukamnuii - 47 wr.: 15x15cm
- 36mrT., 6x30c™m -11mT.
11 | 'ameToreHe3 y »KuBOTHBIX Kommuiekt mogenei-anniuukanui - 15 mr.

pazmepom 15x15¢cm
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n/n | HammenoBanme Texnnuyeckue 1 PyHKIUOHAIBHBIE
XapaKTEePUCTUKHU
12 | Jlenenue KIETKU Kommnekt mozene-anmimkamui - 5 mrt. pa3Mepom
15x15cm
13 | Pa3mHOXeHue n pa3BuTHE XOpAOBbIX | KoMruiekt monenei-anmimkanui - 12 mwr. pazmepom
15x15cm
14 | buocunTtes 6enka Monens npeacrasisieT coboi Habop u3 49 puryp,
M3rOTOBJICHHBIX U3 I1acTMacchl. Ha HapykHyt0
MOBEPXHOCTh KaXJA0I0 KOMIUIEKTa HaHECEH
PHCYHOK, Ha 0OpaTHOM CTOPOHE BKJIEEH MarHUT IS
KpEIUICHUs] HA MarHUTHOM JTOCKE
15 | Crpoenue kineTku Mogens npeacrasiseT coboit Habop u3 54 ¢uryp,
M3rOTOBJICHHBIX U3 I1acTMacchl. Ha HapyxHy10
IIOBEPXHOCTh KOMIIOHEHTA HaHECEH pUCYHOK. Ha
00paTHOM CTOpPOHE Ka)XJ10ro KOMIOHEHTa BKJIIEEH
MarHuT JiJIs KpPEIJICHUsI HA MarHUTHOM JIOCKe.
16 | IlepesiuBaHue KPOBH KommuiexkT moaesneii-anmiaukanuia - 12 mr.
(1EMOHCTPALIMOHHBbIH) pazmepoMm 15x15¢cm
17 | IlepesiuBaHue KPOBHU ANnJMKanuu NpeacTaBIsglT co00i KAPTOYKHU
(pa3narouHblii HAOOp) pa3smepomMm 7,5x7,5 cm Moagenu-anniaukanum -15
KOMILJIEKTOB 10 12 Kkapr.
18 | Pa3MHOX€HME MarOpOTHUKA Kowmmiekt Mmoaeneit-anmimkanui - 8 mr. pasMepom
15x15cm
19 | Pa3zmHO)EHUE COCHBI Kommexkt monenei-anmimkamnui - 8 mr. pa3Mepom
15x15cm
20 | PazmHOXEeHUE OJHOKIETOYHOMN Kommnexkt monenei-anmkanuii - 11 mr. pazmepom
BOJIOPOCIIH 15x15¢cm
21 | PazMmHOXeHME MXa Kommnext monenei-anmiukanuii - 10 mr. pazmepom
15x15cm
22 | BzaumopaeicTBus B MPUPOIHBIX Kommekt monenei-anmikanuii - 23 mr. pa3MepoM
coo0miecTBax 15x15¢cm
23 | uka pa3BUTHS aCKapUIbl Kommexkt Mmonenei-anmikamnuii — 8 mr. pa3Mepom
15x15¢cm
24 | Hukis pa3BUTHUS OBIYBETO LIETIHS Kommnekt moaeneit-anmiukanuii - 7mT. pa3MepomM
15x15¢cm
25 | buorenssiii KpyroBopot yriepoaa B | KoMmiuiekt mogenei-anmmkanui - 19 wr. pazmepom
[IPUPOJIE 15x15cm
26 | CtpoeHue LBETKA Kommuiekt moaenei-anminkanui - 11 mwr. pazmepom
15x15¢cm
27 | Pa3BuTHE AATYIIKK Kommnekt moaeneit-anmiukanuit - 10 mwr. pazmepom
15x15cm
28 | Tunsl coequHEHUs1 KOCTEn Kommnekt monenen-anmmkanui - 7 wr. pa3Mepom
15x15cm
29 | buoreHHbIi KPyroBOpOT a30Ta B KommuiekT Mmoenei-anminkauui - 22 mrT. pa3MepoM
MIPUPOJIC 15x15¢cm
30 | PasmHOXkeHUe NUISIIOYHOTO rpuda KommuiekT Mmoaenei-anmiukauui - 9mr. pasmepom
15x15cm
31 | TkaHu )KUBOTHBIX U YEJIOBEKA Kommnext monenei-anmmkanuii - 11 mr. pazmepom
15x15cm
32 | PacTuTenbHble TKAHU Kommnexkt monenei-anmmkanuii - 15 mr. pazmepom

15x15¢cMm
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n/n | HammenoBanme Texnnuyeckue 1 PyHKIUOHAIBHBIE
XapaKTEePUCTUKHU
33 | HemonHoe toMUHMpPOBaHUE KommuiekT Mmoaenei-anminkauui - 22 mrT. pa3MepoM
15x15¢cm
34 | Pa3MHOX€HUE MHOTOKJIETOYHOM Kommiekt moaenei-anmmkanui - 9mr. pasmepom
BOJIOPOCJIH 15x15cm
35 | PazHoOOpasue KIeTOK JKHUBBIX Kommiektr moaenei-anmmkanui - 17 mwr. pazmepom
OpraHu3MOB 15x15cm
36 | Poab sapa B peryasinum pazputusi | Kommiekr mogesei-anminkanui - 8 mr.
OpraHusma (Kaprouku pa3zmepom 30x15c¢m -2mr., 10x15¢m -
61T.)
37 | ITuenbl. YCTpONCTBO yiibs KommuiekT moaenei-anminkauui — 9 mr. pa3Mepom
15x15¢cm
38 | MypaBbu. YcrpoiictBo MmypaBeiinuka | KoMmriekt Mojenei-anmivkanuii — 8 mr. paaMmepom
15x15¢cm
39 | OcHOBHBIE HAMPABJICHUSI SBOJIOIIHI Kommekt moneneit-anmmkanuii— 33 mr.: 15x15¢cm
—22mr.; 30x15¢m — 4mrr.; 7,5x7,5¢cm — 71T,
40 | CumOuOTHYECKASI TEOPUSA KommiekT moaesieii-anmjimkanui — 9 wr.
o0pa3oBaHusi IYKAPHOT pa3mepom 15x15¢cm
41 | Muto3 u Meito3. Jlenenue KieTku Kommnext monenei-anmiukanuii- 20 mr., pa3MepomM
15x15 u 15x30 cm
42 | duruOpuaHoe ckpemyBanue. 3akoHbl | KomrmiekT Monenei-anmmkanui -84 mr. pa3MepoMm:
Mennens 15x15¢m - 47mt.; 15x6¢Mm - 20mrT.;7,5x6¢m - 17mr.
43 | DTanbl Y3BOJIOIUN CepaAlA y KoMmiekT moaeei-anminKanuii — 4 mr.
M03BOHOYHBIX pa3mepom 15x15¢cm
44 | Pa3BuTHe JIeTKUX HO3BOHOYHBIX KoMmiekT Moaeei-anminKanui — 5 mr.
JKHBOTHBIX pazmepom 15x15¢cm
45 | DOBosroLMs TOJIOBHOTO MO3Tra Kommiekt moaeneit-anmimkanui — 7 mT. pa3MepomM
MMO3BOHOYHBIX KUBOTHBIX U UesoBeka | pasmep 15x30 cm
46 | OQHOKJIETOYHBIE BOAOPOCIU Kommnekt Mogeneii-anminkanui — 24 mirt.
pasmepom 15x15¢cm
47 | Knaccudukanus pacTeHuil u Kommnekt Mmoaeneii-anmankanuii — 21 mr.
YKUBOTHBIX
48 | MHoroo6pasue XxopoBbIxX [ITHIIBI Kommnekt mogeneii-anmankanuii — 11 mr.
49 | MHuoroo6pasue Xxop10BbIX PrIOBI, Kommiekt Mmoneneii-amminkanui — 14 mr.
36MHOBO/IHBIE ¥ PECMbBIKAIOLTUECS
BbapeabedHble MoaeM 10 AHATOMUM
50 | Jdoau, U3BMJIMHBI, B kommiekTe S muianmeroB. Pasmep kaxmaoro
HUTOAPXUTEKTOHUYECKHE MOJIA mJIanmera 66x 42 cm.
r0JI0BHOT0 MO3ra
51 | CtpoeHne CIMHHOTO MO3Ta B xommuiexte 2 nnanmera. Pa3mep kaxaoro
riaHmera 42x66 cm.
52 | CrpoeHue rnasa B xommiexre 1 muranmer. Pa3mep mnanmera 42x66
CM.
53 | Yx0 4yemoBeka B xommuiexte 2 nnanmeTta. Pazmep kaxaoro
raHmera 66x42 cm.
54 | IlumeBapUTEIbHBINA TPAKT B xommuiexte 1 mnanmert. Pazmep mnanmera 42x66
CM.
55 | Kenynok. BHenmHsAs U BHYyTpEHHSAS B xommuiexte 1 mnanmer. Pazmep ruanmera 52x35
MTOBEPXHOCTHU CM.
56 | Ilouka. Makpo-MHUKPOCKOIIUYECKOE B xommuiekte 1 mnanmer. Pazmep nmnanmera 42x66
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n/n

HaumenoBanue

Texnnuyeckue 1 PyHKIUOHAIBHBIE
XapaKTePHUCTHKH

CTPOCHHE Ha pa3pese

CM.

57 | MoueBblaeIUTENbHAS CUCTEMA B xommiexre 1 utanmer. Pa3mep mnanmera 26x47
CM.
58 | Kumeunas BopcuHKa ¢ cocyauctsiM | B kommiexre 1 utanmer. Pasmep mmanmera 36x48
pyciaoM CM.
59 | Pa3pe3 KoxHu uenoBeka B xommiexre 1 muitanmer. Pa3mep mnanmera 36x50
CM.
60 | Ctpoenue cepaiia yeaoBeKa B xommuiexte 1 mnanmert. Pazmep mnanmera 66x42
CM.
61 | Xenes3sl BHyTpeHHEN cekpenun B xommiexte 1 munanmer. Pa3smep mnanmera 42x66
4eJI0BEKa CM.
62 | CtpoeHue JeTrKUX YeIoBeKa B xommiexre 1 muanmer. Pa3mep mnanmera 42x66
CM.
63 | CrpoeHue KOXH yeloBeKa B kommiexre 1 miianmer. Pasmep manmera 18x24
CM.
64 | YenrocTh yesnoBeka B xommuiekre 1 mnanmer. Pazmep nmnanmera 42x66
CM.
bapesbedHbie Moaen o0 00TaHUKE
65 | PacTtutenpHas KieTka B xommiexre 1 munanmer. Pa3smep mnanmera 42x66
CM.
66 | 3epHOBKA MIIEHULBI B xommiexte 1 mutanmer. Pasmep mnanmera 42x66
CM.
67 | KnerouHoe ctpoenue credst B xommiexte 1 mitanmer. Pasmep mnanmera 42x66
CM.
68 | Knerounoe ctpoeHue KOpHs B xommutexte 1 mnanmet. Pazmep mmanmera 45x38
CM.
69 | Knerounoe crpoeHue nucra B xommuiekre 1 mnanmer. Pazmep nnanmera 66x42
CM.
bapeabedHble Mo 110 300J10THH
70 | Ctpoenue Aiila NTULbI B xommiexre 1 utanmer. Pasmep mmanmera 35x28
CM.
71 | CtpoeHue 10KAEBOTO YePBS B xommuiexte 1 mnanmet. Pazmep mnanmera 42x66
CM.
72 | BHyTpeHHee cTpoeHue royyos B xommutekre 1 mnanmer. Pazmep munanmera
66x42cM.
73 | BHyTpeHHEE CTpOEHHE KyKa B xommuexte 1 mnanmmer. Pazmep mnanmera 42x66
CM.
74 | BHyTpeHHee CTpOCHHE PhIOBI B xommiekte 1 manmet. Pa3mep mianmera 66x42
CM.
75 | BHyTpeHHee cTpoeHue JATYIIKA B xommiekre 1 mmanmert. Pasmep mianmera 42x66
CM.
76 | BHyTpeHHee cTpoeHuE KpOauKa B xommiekte 1 manmert. Pasmep mianmera 42x66
CM.
77 | BHyTpeHHee cTpoeHHE COOaKH B xommiekte 1 manmet. Pasmep mianmera 66x42
CM.
78 | ApxeonTepukc B xommuniekte 1 nmnanmer. Pazmep nnanmera 42x66
CM.
79 | BHyTpeHHee cTpoeHUE TUIPBI B xommuiekte 1 nnanmer. Pa3mep mnanmera 66x42

CM.
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n/n

HaumenoBanue

Texnnuyeckue 1 PyHKIUOHAIBHBIE
XapaKTePHUCTHKH

80

BHyTpeHHee cTpoeHre OpIOXOHOToro
MOJUTIOCKA

B xommiexre 1 miianmer. Pasmep mnanmera 66x42
CM.

81

BryTpeHHee cTpoeHue A1mepuisl

B xommuiexte 1 mnanmet. Pazmep mnanmera 42x66
CM.

82

PazBuTune 3apopIei mo3BOHOYHBIX

B xommuiekTe 2 mianmera. Pazmep kaxaoro
riaHmera 42x66 cM.

83

}KCJ'IYIIOK KBA4YHOT'O JKXKUBOTHOI'O

B xommiekte 1 manmert. Pasmep mianmera 66x42
CM.

AHaTOMHYECKHE MOJ€EJIN U3 NJACTMACChI

84

I'masuoe s10110K0

Mogaens nipeacTaBisieT co0oit pa3doopHbIif (13 6
qyacTel) MyJIsDK IJIa3HOTO 0JI0Ka, YBETUYECHHBIN B
3,5 paza, BEINOJIHEHA U3 IJIACTMACCHI, 3aKperjieHa Ha
MoJICTaBKe, MeeT rabapuTHbie pazmepsl 21x11x11
cM. Ha Mozenu npuMeHeHO 1IBETOBOE U YHCIIOBOE
KOAMPOBaHHE.

85

Topc genoBeka (pa3dbopHasi MOIECIIb)

O06bémuas pasdopHas Moaens «Topc yemoBeka»
COCTOUT M3 CEMH YacTeil: Gapenbed moa0cTH Topca —
1 wrT.; nepenHss rpyiHas CTEHKa C YacCThIO JIETKOIO
— 1 1wT.; yacte Auadparmel — 1 WT.; YacTh NEUSHH C
JKEITYHBIM ITy3bIpeM — | 1IT.; xKenyaoK — 1 mrT.;
KUIIEYHUK — | mT.; cepaue — 1 mT.

Bce cocrapnstolue 4acTd MOJENIN U3TOTOBJIEHBI U3
COBPEMEHHBIX HEOBIOIINXCSI MaTEpUAIIOB, HE
OKa3bIBAIOLINX BPEIHOTO BO3AECHCTBUS Ha OpraHU3M.
ChbeMHbIe YacTH MOJEH KpensTcs Ha IOJIOCTH Topca
C TIOMOIIIBIO CTIEHATbHBIX MOTUITUIECHOBBIX
Kpro4dkoB. Pazmep 43x67x14 cm/2,48 kr

86

Ceparie yenoBeka

Moyienb U3roToBiicHa U3 TIACTMACCHI U
npezcTaBisieT co0oi 00beMHOE N300pakeHHe
cep/lia U3 JBYX 4acTeil, COSTUHSIOINXCS MY
co0oi1 mpu momoIy mThIpbKa. [{BeToBas packpacka
npUOJIMKeHA K €CTECTBEHHOM, HO IS HATJIAHOCTH
0oJiee KOHTPACTHA.

Mopenb 3akperuieHa Ha nojacraBke. Pazmep
15x18x20 cm / 0,45kr

87

Monekyna O6enka

Mozens BBINIOJHEHA U3 TUIACTMACCHI U 3aKpeIlIeHa
Ha nojcraBke. Ha Moaenn npruMeHeHo IBETOBOE
koauposanue. Pazmep 17x18x16 cm/0,28 kr

88

Tlouka ¢ HaAIOYEYHNKOM

MO,Z[GJIB M3TO0TOBJICHA U3 IINIACTMACCHI U
MIPEACTABISIET CO00M 00BEMHOE H300paKEHUE TTOUKH
YeJIOBEKA C HAAIOYEYHUKOM B HATypaIbHYIO
BeJIMUMHY. COCTOUT U3 2-X YaCTEeH, COEAMHSAIOIIUXCS
HpI/I IIOMOIIIN MCTAJTIJIMYCCKOT' O H_ITI:IpBKa. HBGTOBaSI
packpacka mpuOImKeHa K €CTECTBEHHOM, HO IS
HarJISIIHOCTU OoJiee KoHTpacTHa. Mojenb
3aKperuieHa Ha nojcTaBke. ['abapuTHbIe pa3Mepsl
10x10x20 c¢m/0,185 kr

89

KocTHblil 1a0UpUHT BHYTPEHHETO yXa
(npaBblii)

Moienb BBITIOJIHEHA U3 TICHOIOJINypeTaHa,
3aKpeIuvieHa Ha nojicTaBke. MiMeeT BETOBOE U
4rciI0Boe KoaupoBaHue. ["abapuTHble pa3Mepsl
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n/n

HaumenoBanue

Texnnuyeckue 1 PyHKIUOHAIBHBIE
XapaKTePHUCTHKH

20x13x19¢cMm.

90

’Kenynok uenoBeka B pa3pese

Mozenp U3roToBjI€Ha U3 IJIACTMACCHI U
IpeJIcTaBisIeT co00i 00beMHOE N300pakeHne
xenynka. LlBeroBast packpacka npuOamKxeHa K
€CTECTBEHHOM, HO JUIS HArJSIIHOCTH Oolee
KOHTpacTHa. MoJienb uMeeT rabapuTHbIE pa3Mepsl
30x19x9 cm.

91

Mosr uenoBeka B pa3pese

Monens npeacTaBiseT co00i MO3T YeJIoBeKa B
pa3pese, U3rOTOBJIEHHBIN U3 MJIaCTMACCHI.
["aGaputHbie pazMepsl 19x17x15¢Mm.

92

VX0 yenoBeka

Moaenb BeICOTOM 0K0JI0 30 CM, H3rOTOBJICHA H3
MJIACTMACChl U YCTAaHOBJIEHA Ha IJIACTMAaCCOBOM
nmojcTaBke. Mozenb SBisieTCsl pa300pHO,
n300paXkaeT yxo 4yelnoBeka B pa3pese,
JIEMOHCTPHUPYET CTPOSHUE CITYXOBOTO U
BECTUOYISIPHOTO ammmapaToB.

93

I'opranb yenoBeka B pa3pese

Mopenpb U3roToBIIeHa U3 TIACTMACCH U
npeCcTaBisieT co0oi 00bEMHOE N300paKeHHE
ropranu. L[BeToBas packpacka npuOImKeHa K
€CTECTBEHHOI, HO IS HATJISIAHOCTH 0oJiee
KOHTpacTHA. MoJienb nMeeT rabapuTHBIE pa3Mepsbl
24x12x9 cm.

94

Hoc uenoBeka B pa3pese

Monenb npeacTaBisieT co00i HOCOTJIOTKY YeIoBeKa
B pa3pe3e U3rOTOBIEHHYIO U3 IIACTMACCHI.
I"abaputHbie pazmepsl 13x16x25¢M.

95

IleueHns ueoBeKa

Mozens U3roToBICHA U3 TIEHOTIOINYPETaHa U
MpescTaBisieT co0oi 00beMHOe N300pakeHne
NICUCHH YeJIOBeKa B HaTYpaJbHYIO BeInduHy. Ha
MO/JIEJIM IPUMEHEHO LIBETOBOE KOJUPOBAHUE.
Mozens ycTaHOBJIEHA Ha MOJICTABKY, UMEET
rabaputHbie pazmepsl 20x12x21 cMm, Bec — 0,24 K.

96

Mogens IHK

Mopnenp npeacTaBisieT MHOTOKPAaTHO YBEINYEHHBIN
BUTOK CIIUPANIU J€30KCUPUOOHYKIENHOBOMN KUCIIOTHI.
Ha MOZCIIN MMPUHATHI CJICAYIOIUEC YCIIOBHBIC
0003HAYCHHUS:

octaTtok (GocPOpHON KUCIOTHI — KPYT,
pacIoyioKeHHbII Ha nepudepuu MOAEIH;
MSATUYTOJBHUK O€JI0ro 1BeTa — 1€30KCUpu003a;
I[BETHbIE MHOTOYTOJIbHUKU — Q30TUCTBIE OCHOBAHUS
aJICHUH, TAMUH, TYaHWH, IUTO3WH;

[TpunsiTeie popmbl ycioBHbl. CrieayeT o0paTuTh
BHUMAHHC, YTO KOMIIOHCHTBI MOJCJIM CMOHTUPOBAHLI
Ha BEPTUKAJILHON OCH, KOTOpasi caMa He SIBJSeTCs
komnonenToMm. B JIHK sta ock BooOpaskaemast.
XUMHUUYECKUE CBSI3M B MOJIENM HE MoKa3aHbl. [Ipu
HEOOXOJMMOCTH YUUTEIb UCHOJB3YET CTPYKTYPHbIE
(bopMyIibl, TaHHbIE B METOAMYECKHX
PEKOMCHOAIUAX. Bo BpEMA JEMOHCTpal MOJCIN
YUYUTEIb 00pallaeT BHUMaHUE yYalluXcs Ha TpU
cocrasisiromux JIHK, kommiemMmeHTapHOCTh
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HYKJIEOTHJIOB U MX PACIIOJIOKEHUE B LIEIIH.
KomMmrmieMeHTapHOCTh HYKIICOTHIOB CXEMAaTHIHO
MOJTBEPIKIAETCS UX B3aMMOJIOTIONHSIOMEH PopmMoit
110 TUNY “KJIF0Y-3aMOK” U OKPACKOA.

O0beMHBIE AEMOHCTPAIIMOHHBIEC MOJEJIH 110 00oTaHHKe

97

Mopenb 1BeTKa ropoxa

Mogens npesacraBiseT coO0i IIBETOK ropoxa,
yBenu4eHHbIN B 10 pa3. Mogens, U3roToBiIeHa U3
IUIACTMACCHI U OKpallleHa B 11BeTa, OJIN3KHE K
HaTypaJIbHbIM. Mo/ienb 3aKperuieHa Ha MOJICTaBKe.
["aGaputHbie pazMepsl 39x19x20 cm

98

Mopenb nBeTKa KarmyCThI

Mopenb npeacTaBisieT OO0 IIBETOK KAITyCThI,
yBeJIMUYEHHBIN B 15 pa3. M3roTosieHa u3
IJIACTMACCHI U OKpallleHa B IIBETa, OJIU3KUE K
HaTypajdbHbIM. MoJienb 3aKperieHa Ha MOACTaBKe.
["abapuTHbIe pazmepsl 25x25x34 cMm

99

Monenb nBeTka KapTodes

Mogenb npeacTaBisieT coOOH BETOK KapToders,
YBEJIMYCHHBIN B 7 pa3. Mojenb, M3roToBjIeHa U3
IJIACTMACChI U OKpallieHa B 1[BETa, OJIM3KHE K
HaTypaJibHbIM. Mo/ienb 3aKperuieHa Ha MOJICTaBKe.
["abGapuTHbIe pazMepbl 19x19x31 cM.

100

Mogenb 1IBETKA MIIEHULLI

Monenb npeacTaBisieT co00i IBETOK MIICHHUIIBI,
yBesnnueHHbIN B 20 pa3. Mozenb u3rotoBieHa us3
TIACTMACCHI U OKpaIlleHa B IIBETA, OJIM3KHUE K
HaTypaJIbHbIM, 3aKpeTjieHa Ha M0ICTaBKe, UMEET
rabaputHbie pazmepsl 21x16x40 cMm.

101

Mopenb 11BeTKa NOACOJTHCYHHKA

Monaenb pazbopHasi, mpeacTaBiIseT coOO0H IIBETOK
MOJICOJTHEYHMKA, YBEIMYEHHbIN B 15 pa3. Mogenb
M3rOTOBJICHA U3 TUIACTMACCHI U OKpAaIlleHa B I[BETA,
ONu3KHe K HaTypaJbHBIM, 3aKpeIlIeHa Ha MOJICTaBKe,
numeeT rabaputHsie pazmepsl 15x15x38cm

102

Moaenp 1BETKa TIOJIbIIaHA

Mogens npeacTaBiseT OO0 IIBETOK THOJIbIIAHA,
YBEJIMYEHHBIN B 5 pa3. Mozenp U3roToBiieHa U3
IUIaCTMACCHI U OKpallleHa B LIBeTa, OJIN3KHE K
HaTypaJIbHbIM, 3aKperjieHa Ha M0ICTaBKe, UMEET
rabaputHblie pasMepsl 11x15x34cm

103

Mojenp 1BETKa BacUIbKa

Mogenb H3roTOBIEHA U3 TUIACTMACCHI, 3aKPEIUICHA
Ha I10JICTaBKE M OKpalleHa B I[BeTa NPUOIMKEHHBIE K
HaTypaJibHbIM. Mosiens npeacTaBiiseT co0oil IBETOK
BacCHWJIbKa, YBEJIMUEHHBIH B 15 pa3. ['abaputHeie
pa3meps! 11x11x32 cm.

104

Mopeinb nBeTKa nepcuka

Mojienb U3roTOBIEHUH U3 TUIACTMACCHl U OKpalleHa
B 1IBETa, OJIM3KUE K HaTypalbHbIM. [Ipeacrasnser
cO0OH IIBETOK NEpCHKa, YBEIUUCHHBIN B 7 pas.
Mogens 3akperieHa Ha OACTaBKe, IMEET
rabaputHbie pazmepsl 30x30x17 cm

105

MO,[[CJ'IB CTPOCHUA JIUCTA

Mojienb U3roToBIIE€HA U3 TUIACTMACCHI U
npeCcTaBisieT co0oi 00bEMHOE N300paKeHHEe
cTpoenus nucta. L{BeToBas packpacka npubamxeHa
K €CTECTBEHHOM, HO JUIS HATJIsIIHOCTH OoJiee
koHTpacTHa. MmeeT rabaputHbie pasmepbl 43x19x15
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CM.

106

Mogenb CTPOCHUSA KOPHHA

Moaenb BEICOTOM 0K0JIO0 50 ¢M, M3rOTOBJICHA M3
IJIACTMACCHI M YCTAHOBJIEHA HA IJIACTMACCOBOM
nojcTraBke. Bece yacTtu Mozenu OKpaleHsl B
eCcTeCcTBEeHHBIC IIBeTa. Ha MOomeau BEeTOM BEIZICICHEI
CIEYIOLIME IETAIA CTPOCHHUS KOPHS: 30Ha
MPOBEICHUS

30Ha BCACHIBAHUS

30Ha pocTa

30Ha ACICHUSI

MPOBOSILIIME COCYAbI

KOPHEBBIE BOJIOCKHU

KOPHEBOM YEXJIUK

107

Mogenb CTPOCHUA crebust pacTCHUA

Moaenb BEICOTOM OKOJIO 20 CM, U3IrOoTOBJICHA U3
mracTMaccel. Bece wactu Moaenu OKpaIlICHEI B
CCTCCTBCHHBLIC LIBCTA.

108

Kommnexkt mynspkeit "[lnonoseie Tena
HUISTIOYHBIX TPUOOB"

MynsikKu U3TOTOBJIEHBI B HATYPabHYIO BETUUUHY U3
TUTACTMACCHI U OKPAIIICHBI B 1[BETa, OJM3KHUE K
HaTypaJbHbIM, U3 7 IIT.

109

Habop mymspkeit GpyKkTOB U3 5 IT.

MyiIsKkA U3TOTOBJIEHBI B HATYPAJIBHYIO BEJIUYHMHY U
OKpAIlIeHBI B I1BETa, OJU3KHE K HATYpaJIbHbIM U3 5
IT.

110

Ha6op mymspkeit opomeit u3 8mir.

MysKu M3rOTOBJIEHBI B HATYPAJIbHYIO BEIUUHHY U
OKpallleHb! B 11BETA, OJIM3KHUE K HaTypalIbHbIM U3 8
HIT.

111

Hab6op mymnspxeit "Kopuernoas! u
mwioasl "

B nabGope npenacraBieHsl 8 MyJIsKEH III0I0B U
KOPHETUIOI0B OCHOBHBIX CEIbCKOXO3SHCTBEHHBIX
KyJIBTYp B CEMEHA 3€PHOBBIX, 36pHOO00OBEIX, 3pHUpo
- MacJIMYHbIX, TEXHUYECKHX M OBOIIHBIX KYJIBTYP.

O0beMHBbIE 1eMOHCTPAIMOHHBIE MOJEJIH 110 300J10THHI

112

Mopenb cTpoeHHs THIPBI

Moienb U3roTOBIIEHA U3 TUIACTMACCHI U OKpaIlleHa B
1BeTa, OJM3KHe K HaTypaJbHBIM. MOJICITb COCTOUT W3
JIBYX YacTel, Kaxk/aas U3 KOTOPBIX 3aKperieHa Ha
IOJICTAaBKE U UMEET rabapuTHBIC Pa3MephI:

Mai.- 15x15x16 cm.

001.- 20x15x30 cMm.

113

Hab6op moneneit
MAJICOHTOJIOTHYECKUX HAXOJI0K
«I[Ipoucx0oXKICHHE YEITOBEKA»

B koMIUIeKT mocTaBku BXoauT Habop u3 14
MOJICIIEN:

["aGaputHbie pazmepsl 610cToB: 15-25 x 18-22 x 15-
25 cMm

1. broct mmmnanze (0,75 kr)

2. broct nurekanTpomna (0,75 kr)

3. broct aBctpanonureka (0,75 kr)

4. broct neanneptanbia(0,75 kr)

5. broct npencraBuTens s3kBaTopuanbHoi pacsl (0,75
KT)

6. broct kpomanwsonma (0,75 kr)

7. BrocT npeacTaBUTENs a3UaTCKO-aMEPUKAHCKOM
pacsi (0,75 xr)

8. broct npencraBuTens eBpa3uiicKOn pachl
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(eBpomeongHoi) (0,75 KT)

9. Kuctp mmMmnanse (B HaTypasibHyt0 Bennuuny) (0,5
KT)

10. Yepen naBuaHa (B HaTypaJbHYIO BEITMUUHY)
(0,85 kr)

11. Kpecrerl u Ta3 opaHrytanra (B HaTypajibHYIO
Bennuuny) (0,3 xr)

12. HuxHss 4emoCcTh rei1enb0eprekoro 4eaoBeka
(B HatypaibHyto BennunHy) (0,2 Kr)

13. Crona mmmmnan3e (B HaTypaJbHYIO BETMUYHHY)
(0,5 kr)

14. PenbedHas Moaens ¢ U300paskeHUEM
KPOMAaHbOHIIA U IIUMIIaH3€ B BEPTUKAIBHOM
noJIoeHuu (pazmep 42x66 cm)- 1 mr. (1,3 kxr)

114

Kommiaekt moaedieii ""Uckonaemblie
JKNBOTHBIE "

Mogesin BbINOJHEHBI U3 MJIACTMACCHI.

B naGop BxoasaT 9 MmoaeJieii HCKONIaeMBbIX
*KMBOTHBIX: JIATUMepPHUs, cTerouedan
(uxTHOCTEra), NVIe3H03aBpP, HXTHO3ABP
(oHM3aBp), UTYAHOA0H, Opaxuo3asp,
NTEePOAAKTI/Ib, CTEr03aBp, TAPAHHO3aBP-PEKC.
I'abapuTHbIEe pa3Mepbl MOeJIell B Mpeaeiax He
0os1ee 42x40x27 cm/8 Kr.

115

Kommnexkt mynspkeit "[1lo3BoHOUYHBIE
KUBOTHBIE"

Mozenu H3roTOBJIEHBI U3 TUTACTMACCHI U YKPETUICHBI
Ha I0/ICTaBKaXx.

Ha Mozemnsix mpuMeHEeHO IBETOBOE KOJIUPOBAHHE.
["abGaputHble pazmepsl Mojenelt He 6oree: 24x 13 x
10 cm.

B KOMIIEKT BXOISAT MYJISKH CIIETYIOIIUX
KHBOTHBIX:

1. Peiba (okyHB);

2. JIarymka TpaBsiHas;

3. XKaba cepas;

4. Camern TpUTOHA OOBIKHOBEHHOT'O B OpayHOM
Hapse;

5. CamMka TpUTOHA OOBIKHOBEHHOT'O;

6. 'agroka OOBIKHOBEHHAS,

7. Yx

8. Slmepuua npeITKas

116

Kommmekt moneseit "Mo3sr
HO3BOHOYHBIX )KUBOTHBIX"

Mopenu U3roToBIEHBI U3 MIACTMACCHI U YKPETJICHBI
Ha nojcTaBkax. Ha Mozensix mpuMeHeHO LIBETOBOE
KOJMPOBaHHE

["aGaputHbie pazMepsl Mojenu He Oomnee: 11x11x32
CM.

Mozenb roI0BHOTO MO3Ta PBIObI (TPECKH)

Moenb roJIOBHOTO MO3Ta 36MHOBOTHOTO (JIATYIIIKH)
Mojienb ro10BHOTO MO3ra MPECMBIKAIOIIET0Cs]
(kpoxoua)

Mopenb rojloBHOTO MO3ra NTHIIBI (ToTyOst)

Mojenb roI0BHOTO MO3ra MJIEKOIUTAIOIIETO
(cobakm)
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117

Kommnext moneneit «Bupycoi»

KomruiekT cocTouT u3 4-x Mojenen pasinuyHbIX
BHUPYCOB:

Bupyc TabauHO# MO3aWKH MPEICTABISET COOOH
YBEJIMUEHHYIO B MWJUIMOHBI pa3 MOJIENb, HA KOTOPOU
MOKa3aHbl CTPYKTYPY Kallcuia BUpyca TabauHOI
MO3auKH, B TOM 4ncie BupycHsbiii reHoM (PHK).
Monens 3akpernsieHa Ha focke. ['abapuTHbie
pa3mepsl: 15x20x8 cm. Bec: npubnuzurtensuo 470r.
AJICHOBHIPYC MPEICTABISET COOOM MOJIEITD,
JEMOHCTPHUPYIOIIYIO CTPYKTYpY Karcuaa
a/ICcHOBUPYCA, YBEJIMUYEHHYIO B MUJJIMOHBI Pa3.
Mogens 3akperieHa Ha Jocke. 'abapuTHble
pasmepsl: 15x20x8 cm. Bec: nmpubnusurensho 210 r.
bakrepuodar T4 npencrasiser co6oi MoJIeNb,
JIEMOHCTPUPYIOILYIO CTPYKTYPY JaHHOTO BUpYca,
KOTOPBIH MPUKPEIUIAETCS K MOBEPXHOCTH OOJIbILEH
OaKTEepUM KUIICYHOU MaJOUYKH. Y BEJIMUCHUE B
MUJUIMOHBI pa3 OT €CTECTBEHHOr0 pa3Mepa. Monens
3aKpeIuvieHa Ha Aocke. ['abapuTHblie pa3Mepsl:
15x20x8 cm. Bec: mpubnuzurtensuo 240 r.

Bupyc CIIU]I npencrasisieT co00i MOJENb,
WJUTIOCTPUPYIOLLYIO CTPYKTYpPY perpoBupyca BIY,
YBEJIMYEHHOTO B MUJUIMOHBI Pa3, BKIHOYAs
HapYy>KHYIO JTUIMHUIHYI0 MeMOpaHy ¢ OeTKOBBIMU
CTPYKTypaMu U BHYTPEHHHE Apa, COJIEpIKalLIe
BupycHsiii reHoM (PHK). Mogens 3akperiena Ha
nocke. ['abaputHbie pazmepsl: 15x20x8 cm. Bec:
npubau3uTenbHo 400 1.

OcTeosiornyecKne MoJAeaI1 U3 MJIacTMAaCChl

118

CkeJieT KOHEYHOCTH OBIbI
(mepeaHss W 3aHsAS) HA MOJACTABKe

Mopenb Ha MOACTaBKe NMPeACTABJSIET CO00M
HMHUTALMIO KOCTEH nepeaHeil U 3aqHel
KOHe4HocTel oBubl. 3rorosiiena u3
IJIACTMACCHI B HATYPAJIbHYI0 BeJIUYHHY.
Mopeas 3akpenuieHa Ha noacraske. (14x11x23
cm/0,19 kr)

119

CkeJleT KOHEYHOCTH JIOIIaaN
(mepenHss v 3aHs151) Ha TIOJICTABKE

Monenb npeacTaBiseT OO0 UMUTAITIO KOCTEH
NepeHen 1 3aJHe KOHEYHOCTEHN JIOIIaau.
N3rorosiena u3 miacTMacchl B HATYPAJIbHYIO
BEJIMYMHY.

Mopaenb 3akperuieHa Ha nojcTtaBke. (25x15x52
cM/0,19 xr)

120

Ckenet Kpoiauka
(IeMOHCTpaITMOHHBIN)

Mojienb U3roToBiI€HA U3 IUIACTMACCHI U 3aKpEIUIeHa
Ha I0JICTaBKE, HE OKAa3bIBAIOIINX BPEIHOTO
BO3JCMCTBUS HA OpraHu3M. Moenb umeer
rabaputHbie pazmepbl: 60 x 20 X 26 cMm.

121

Ckener IArymKku

Mogens "Ckenet Jarymky " Ucrosb3yercs: Kak
JEMOHCTPAIIMOHHBINA MaTepuai Mpu U3y4eHUU
COOTBETCTBYIOIIEH TeMbl B pazaene " KuBoTHsie"
Kypca Onojoruu 001eo0pa3oBaTeIbHON IKOJIBI.
["aGapuTHbIe pa3mepsl B ynmakoBke: 15,5x8x8 cwm.
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122 | Ckener romy0s Mopgpensb "Ckenet ronyost " UCIonb3yeTcs: Kak
JEMOHCTPAIIMOHHBINA MaTepuai Mpu U3y4eHUU
COOTBETCTBYIOIICH TeMbl B pazaene "KuBoTHbie"
Kypca 6uonoruu 001eoopazoBaTeIbHOM MIKOJIBI.
["abapuTHbIie pa3mepsl B ynakoBke: 16 x 8 x 21 cwm.

123 | Ckener KOCTHCTOM phIObI Mogens "Ckener KOCTHCTOH phIObI " MCTIONIB3yeTCs
KaK JIEMOHCTPAI[MOHHBIN MaTeprall Ipu U3y4eHUH
COOTBETCTBYIOILEH TeMBI B pazzaeie "KupoTHbie"
Kypca 61osoruu o01eodpa3oBaTeIbHOM MIKOJIBI.
["abaputHbie pa3Mepsl B ymakoBke: 25x5x11 cm

124 | Ckener yenoBeKa CMOHTUPOBAHHBIN Monenb «Ckener uyenoBeKa» mpecTaBiseT cooou
(Ha POTMKOBOM MO/ICTABKE) MMUTALIMIO HATYPaJIbHOTO CKEJIETa YeIOBEKa
BBIHOJ'IHGHHYIO 13 IJ1aCTMACCHI B HaTypaJ'II)HYIO
BenuunHy. Yepen, KOHEYHOCTH JIETKO B OBICTPO
CHUMArOTCs. BepXHsis 4acTh uepena cbeMHas,
HUKHSIS YETIOCTh CMOHTUPOBAHA HA MPYKUHE.
Mopenp 3akperuieHa Ha pOJIMKOBOM MOJICTaBKeE.
(162x53x53 cMm /7,320 kr)

125 | Yepen yenoBeka ¢ OKpalIeHHbIMHU Mogaens npeacTaBisieT OO0 MOTHBIN Yeper,
KOCTSIMH CMOHTUPOBAHHBII COCTOSIIMI U3 IBYX MOJIOBUH: OCHOBAHHUE Yepera ¢
HOCOBOM MEPETOPOJIKON U BEPXHEW YaCTH YEPEITHOU
KOpOoOKHU. HIDKHSAS 4eltocTh K OCHOBAHHIO
3aKperuieHa MOABMKHO JIJIS TIOKa3a jKeBaTeIbHBIX
JBUKEHHUH BIiepel U B cTOpoHbl. Ha Monenu cnenano
[[BETOBOE KOJAMPOBAHUE, KOTOPOE IIOMOTAET JIydlle
pasznuyaTh OTJIEIbHbIE KOCTH Yepena, UX TPaHuIlbl.
Kaxnas mapa Kocteil okpamnieHa B OJIMHAKOBBIN
L[BET:

JIoOHas kocTh - CBeTno-kenThiil; TeMeHHas KOCTh
(;1eBas u npaBas) - CBemiio-cepslit; KiimHoBuaHas
KocTh — OpamxkeBblid; Ce3Has KocThb (JeBas u
npasasi) — JIunoselil; CkysoBas KOCTb (J1€Bast U
nipaBasi) — Po3oBsIii; BepxHsis uemocTsh (J1eBast u
npasasi) - Cerno-3eneHslil; HuxHssA yentocTs —
bexesrrit; Comnuk — XXenrteiit; HmwkHsas HOCcoBas
pakoBuHa (JeBas U npasasi) — KopuuHeBblii;
Hocogas kocts (yieBast u mpaBasi) — ['omy0oid;
Bucounas koctb (1eBas u npaBasi) — OuonaeToBblIif;
3aTbp109Has KOCTh — 3eJIeHBIN; Pemerdarast KOCTh —
Kpacusrit; HeOHast kocTh (JieBas u rpaBasi) —
N3ympynneiii. ['abaputabie pazmeps! 20x14x15 cMm.,
Bec 10 450 rp.

126 | KocTouku ciyxoBbie (HaOOp Mogenb «KocToUkH CiIyXOBbIE» MTPEACTABIISCT
yBEJIHUYEH B 6 pa3) c000 UMHTAIMIO HATYPaAJIbHBIX KOCTOYEK
(MOJI0TOUYEK, HAKOBAJIbHS, CTPEMSI U yJIUTKA)
YBEJIMUEHHBIX B 6 pa3, U3TOTOBJICHHBIX U3

IUIACTMACCHI.
HaTtypajbHble 00beKThI
Konneknuu

127 | Konnekuus "I'ycenunpr"” Konneknus npeaHazHayeHa Juisl HCIIOIb30BAHMS B
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0011e00pa30BaTEIbHBIX YUPEKACHUAX HA YPOKAX
NpUPOAOBEACHUS U OMOJIOTHH, TIPU U3YUEHUHU TEM
«Turmbl pa3BUTHS HACEKOMBIX», «OTpsIbI
HaceKoMbIX. OTpsan Yenryekpsuibie» B Kypce
300510ruH. MOXXET OBITh UCIIOJIB30BAHA B KAYECTBE
JIEMOHCTPAIIMOHHOT'0 TOCOOMSI TPH 0OBACHEHUN
YYHUTEJIEM HOBOTO MaTepHaia, a TakKe IS
MHIMBUAYaJIbHOW pabOoThl yyaluxcs Mo MpeaMery.
Pa3smep ynakoBku 18x18x4 cm

128

Konnekuus "Hacekomble Bpeautenn"

B kosuekuuu npencTaBieHbl HACEKOMbIE-BPEIUTENN
MOJIEBBIX KYJIBTYP, OTOPOAa, Caja, jeca, KOTOphIe Ha
OJIHOM MM HECKOJBKUX CTATUSX CBOETO Pa3BUTHS
IIPH MacCOBOM Pa3MHOKEHUH HAHOCSAT OTPOMHBIH
yiep6 npupoe, CeNbCKOX03SHCTBEHHBIM U
TUTOZIOBBIM PACTEHUSM, J1a ¥ SKOHOMHUKE CTPaHBI B
neinoM. HacekoMble B KOMUIEKIIMN HAXOOSATC Ha
CIEIHAITBHBIX MOJICTaBKAaX. ITO HY)KHO JIJISl TOTO,
yTOOBI OBbIIa BO3MOYKHOCTE 00JI€€ IeTaIbHO
paccMOTPEeTh OCOOSHHOCTH X BHEITHETO CTPOCHUS.
ITox xaxapIM 00OBEKTOM HAKJIE€EHA STHUKETKA C
BHMIOBBIM Ha3BaHHEM Hacekomoro. Kosekius
TepMETHYHO YIIAaKOBaHA B JEMOHCTPALMOHHYIO
KOPOOKY MOJ| CTEKJIO

129

Konnekug "Pa3Butiie HaCEKOMBIX C
ITOJIHBIM ITPEBpAIICHUEM "

Konnekuusa "Pa3BuTne HACEKOMBIX C ITOJTHBIM
IIpeBpalieHuem"

B konnexuuu npeacTaBieHbl BCE CTaAUU PA3BUTHUS
HACEKOMOTO C TOJTHBIM TpeBpanieHueM. Kostekmus
FepPMETUYHO YIaKOBaHa B JJIEMOHCTPALIMOHHYIO
KOPOOKY IO CTEKJIO

130

Konnexuus "[IpeacraBurenu orpsiaa
HaceKOMBIX"

B kosiekiuu npecTaBieHbl HACEKOMBIE,
OTHOCSIIIMECS K YETBIPEM OTpsiiaM, BXOSIINM B
rpyImny Hauboyiee MHOTOUUCIICHHBIX U
pacnpocTpaHeHHbIX B pupoje. Hacekombie
1oJ00paHbl TAKUM 00pa3oM, 4TO MO3BOJISIOT
paccMOTpeTh OCHOBHBIE MPU3HAKH, XapaKTepHbIE IS
KaxJ10ro otpsna. Pazmep ynakoBku 18x18x4 cm.

131

Komneknus "CemelictBo 0abouex"

B xonnexuuu npeacrarieHsl 4 cemeiicTBa 6abouek.
HacexoMble Ha cielUaJIbHBIX OJCTaBKaX HAKJIEEHBI
Ha JHO KOPOOKH. Ps/10M HaKJI€EeHBI STUKETKH C
BUJIOBBIM Ha3BaHMEM HACEKOMOT'O M Ha3BaHUEM
CeMelCcTBa, K KOTOpOMY OHO oTHOcUTCS. Kosutekius
FePMETUYHO YIaKOBaHA B JIEMOHCTPALIMOHHYIO
KOPOOKY IOJ] CTEKJIOM

132

Konnekuus "CemelcTBO )KyKoB"

Hacexompble Ha crienMaabHbIX MOJACTaBKaX HAKIICCHbI
Ha JIHO KOpOOKH. PsiioM HaKIIeeHbl STUKETKH C
BHJIOBBIM Ha3BaHMEM HACEKOMOT'O M Ha3BaHUEM
ceMeicTBa, K KOTOpoMy oHO oTHOcuTcs. Komnekius
FePMETUYHO YIaKOBaHA B JIEMOHCTPAIIMOHHYIO
KOPOOKY MOJ[ CTEKIIOM

133

Konneknus "ITpumepsl 3alIMTHBIX

B KOJUICKOHWH MPEACTABJICHBI HACCKOMBIC C APKO
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IIPUCTIOCOOIEHUH Y HACEKOMBIX"

BBIPAXCHHBIMU NIPU3HAKAMU 3AIUTHBIX
NpUCHOCOOIEHUH, 3aKPENUBIINXCS Y HUX B XOJI€
HBOJIIOLMOHHOrO Ipouecca. PA1oM ¢ HaceKkoMbIMU
HaKJIEEHbl ITUKETKU C UX BUIOBBIMU HAa3BaHUSIMHU.
Komnekuust repMeTH4YHO yrakoBaHa B
JIEMOHCTPallMOHHYI0 KOpOOKy 1oa cteksioM. Pazmep
ynakoBku 18x18x4 cm
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Konnekuus "IlonoBoit aumopduzm"

B Kosutekumu npesncraBiaeHbl HACEKOMBIE, Y KOTOPBIX
OUYEHb XOPOUIO BbIPaXKEHbI IPU3HAKHU OJIOBOIO
JuMopdu3Ma, T.e. CAMKH U CaMIibl JIETKO pa3InuMMBbl
Mexay coboi. IuMoppu3M MOKeET ObITh BhIpaKEH
pa3n4YHbIMM ITpu3HakaMu. Hanbosee yacto MOKHO
HaOJII01aTh CIEAYIOIINE U3 HUX: - PAa3]IU4us B
pa3Mepax; - pa3iauuus B OKPAacKe; - pa3inyus B
CTpoeHHH yCHKOB. HacekoMble Ha crieluaIbHbIX
MOJICTaBKaxX HAKJIECHbI HAa JTHO KOPOOKU. Psiiom
HaKJIEeHbl ITUKETKHU C UX BUJOBBIM Ha3BaHUEM U CO
3HaYKaMU UX [10JIOBOM NPUHAIIEKHOCTH.
Konnekuust repMeTuyHO yrakoBaHa B
JIEMOHCTPAIMOHHYI0 KOpOOKy 1moj cTekiioM. Pazmep
ynakoBku 18x18x4 cm
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Komnexnus "IIpucnocoburenbHble
M3MEHEHUS HOT HACEKOMBIX "

JlaHHas1 KOJUIEKIKs MO3BOJIIET 03HAKOMUTh
YYaIIUXCsl ¢ U3MEHEHUSIMHU B CTPOCHUH KOHEYHOCTEH
HACEKOMBIX, CBSI3aHHBIMU C TEM 00pa3oM >KHU3HH,
KOTOPBIN OHU BenyT. Takue BUIOU3MEHEHUS
KOHEYHOCTEM MOMOTatoT HACEKOMBIM HE TOJIBKO
CKpBIBAThCS OT BParoB, HO M 1I0OBIBaThH ceO€ MUIILY 1
CTPOUTH Kujbe. HacekoMble B KOJIEKIIUU
HaXOJIATCS HA CIICIIMAIIBHBIX MOJICTaBKaX. ITO
HYXKHO JIJISl TOTO, 4TOOBI Obll1a BO3MOKHOCTH OoJiee
JIETATFHO PACCMOTPETh OCOOCHHOCTH UX BHEITHETO
CTPOEHUsI, BUIOU3MEHEHUSI KOHeuHOCTel. [lon
KaXJIbIM 00BEKTOM HaKJIECHA STUKETKA C BUIOBBIM
Ha3BaHUEM HACEKOMOTO.

Konnekius repMeTH4HO yrmakoBaHa B
JEMOHCTPAIIMOHHYIO KOPOOKY Mo cTekiIoM. Pazmep
ynakoBku 18x18x4 cm
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Konnekuus "Oburarenn MOpCKOro

n

TTHST

Komnekius BKIIo4aeT OMOJIOTHYCCKUE O0BEKTHI,
KOTOpPbIE MOJIHO BCTPETUTHh Ha MOPCKOM JIHE!
KOPaJUTBl, MOPCKHUE 3BE3/IbI, PAKOBUHBI MOJLITIOCKOB.
[To3BomsieT pacckazaTh 0 MHOTOOOpa3uu OOUTAIOIINX
Ha JIHE MOPsI OPTAaHHU3MOB.

137

Komnnexuus "PakoBUHBI MOJUTIFOCKOB"

Konnekuus npencrasisier co6oit 00pasiisl paKoBUH
MOJUTFOCKOB (CYXOMYTHBIX, MOPCKUX U PEUYHBIX),
KOTOpBIE HAKJICEHBI HA THO KOpoOku. Ha onHom
o0pasiie pakOBUH LEJIBIX WIHM YaCTEH MOKa3aHbl CIIOH
nepiaamytpa. Pazmep ynakoku 320x230x45mm.

138

Komnexmnus "I'osoceMeHHBIE
pactenus"

B xomnexkunu npeacTaBiaeHbl 5 BUOB
TOJIOCEMEHHBIX pacTeHUH (COCHa OOBIKHOBEHHAS,
KUIIAPHUC, JUCTBEHHUIIA, €1b, MOYK)KEBEIIHHUK) B
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BH/JIC HATypaJbHBIX OOBEKTOB — BETKU, CEMEHA,
IIMIIKYA, KPOME €M (BeTKa HapHCOBaHa) U
MOMOKEBEJIbHUKA (CEMEHa MOKa3aHbl PUCYHKOM).
YnakoBaHbl B KAPTOHHYIO KOPOOKY

139

Komnexuus "Cemena u twioas! "

Konneknus coctout u3 AByx 1uianmeroB. Ha ogHom
W3 HUX MPEICTABIICHBI: CYXUE IIO/bI
(0THOCEMSTHHBIE 1 MHOTOCEMSIHHBIE) M COYHBIC
10161 (BUIIHSA, KITFOKBa). Ha apyrom mnanmere
MIPEICTABJICHB PUCYHKH U HATYpaJIbHbIE OOBEKTHI,
XapaKkTepHU3yIlne MPUCTIOCOOICHHOCTh CEMSH U
IJI0JIOB K PACIpOCTPAHEHHUIO: BETPOM, IITULIAMH,
>KUBOTHBIMH, TIEPEKAThIBAHUEM IO 3€MJIE U JIP.

140

Komnexknns "®opMbl COXpaHHOCTH
HCKONIAEMBIX PACTEHUH U KUBOTHBIX"

B cocraB komneknuu BxoasaT 10 oOpasiion
uckornaemMoi ¢iopsl u payHsl. O6pa3Ibl OTHOCATCS
K pa3JIMYHBIM N€PHOJaM, U HalJeHbI B PA3IIUYHBIX
Mectax Poccun u Boctounoii n 3anagHoit EBpornbl.
Konnekuus conpoBokaaeTcst JaMUHUPOBAHHBIM
BKJIQ/IBIILIEM, COJIEpKAIUM HH(popMaIuio 06
OCHOBHBIX CTa/IUAX Pa3BUTHSI )KUBOTHOTO U
pacTUTEIBHOIO MUpA.

Mukponpenaparel

141

m/rt Habop o anaromuu u
(bHU3HOIOTHH YeTIOBEKa

HaGop MukpomnpemnapaToB 1o aHaTOMUH
(bu3HO0IOruY MO3BOJISET MPOBOAUTH LIUPOKUHN PSJT
OTBITOB, MIPETYCMOTPEHHBIX TPOrPAMMOM
IIKOJIBHOTO Kypca OMOJIOTHH, 10 pa3aeny "HemoBek
U €ro 3/10poBbe".

[IpennazHayeH A A€TaNbHOTO U3YYEHHUS MO]1
MHUKpocKkonoM. IIpencraBiennsiii MaTepuan
MO3BOJIET UCCIIEIOBATh MUKPOCKOIIMYECKUE
CTPYKTYpPbI, 3HAKOMUT C BHYTPEHHUM CTPOEHUEM
TKaHu yeaoBeka. Conepxut 90 cTexo.
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Mm/n HaGop mo 6otanuke 6-7 Ki1.

IIpencraBneHHbl MaTepra MO3BOJISIET UCCIIEI0BATh
MUKPOCKOIINYECKUE CTPYKTYPBI, 3HAKOMUT C
BHYTPEHHUM CTPOCHHUEM TKaHU PACTCHUM.
ConiepxuT 235 CTEKOI.

143

Mm/mt Habop 1o 30050rumn

IIpencraBneHHbI MaTepra MO3BOJISIET UCCIIEI0BATh
MUKPOCKOIIUYECKUE CTPYKTYPBI, 3HAKOMUT C
BHYTPEHHUM CTPOEHUEM TKaHH KMBOTHBIX.
Conepxut 160 ctexo.

144

M/t Habop mo obmieii Guosioruu

MuxkpornpenapaT, npeacTaBiseT co00i TOHKUM cpe3
OpraHa KMBOI'O OpraHMU3Ma WM MUKPOYaCTHUILY,
3aKJIFOUEHHBIN B MMPO3payHbIil Oaib3am
(MMMEpPCHOHHOE MacJI0) WIH BbICYILICHHBIH,
MOMELLEHHBIA MEXY IBYMS CTEKIaMH
(mpeameTHbIM M TOKpoBHBIM). ConepkuT 90 cTekod.

T'epOoapun

145

I'epbapuii "/lepeBbeB u
KYCTapHUKOB"

B repb6apuu npezncrasiens 20 BU0B Hanbomee
pacnpoCTpaHEHHBIX JIEPEBbEB U KYCTaPHUKOB, KaK
JIMKOPACTYIIHNX, TaK U KYJIBTYPHBIX.

146

I'epGapwmii "/lukopacTynmx

B repbapuu npeacrasieHsl 28 BHIOB HanbOoiee
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pacteHuit"

pacIpOCTPaHEHHBIX IUKOPACTYIIUX PACTCHUM.

147

I'epOapuii "KynbTypHbIX pacTeHuit"

B rep6apuu mpencraBieHsl 28 BUAOB Haubojee
pPacIpOCTPaHEHHBIX KYJIbTYPHBIX PACTCHHN:
3epHOBBIX, 36pHOO0OOBBIX, MACIIUYHBIX,
TEXHUUYCCKHUX, JICKAPCTBCHHBIX, OBOIIHBbIX,
KOPMOBBIX, TUIOJI0BO-SITOHBIX, OPEXOIUIOHBIX
JCKOPAaTUBHBIX.

148

I'ep6apuii "K kypcy ocHOB o0mIeit
ounomorun"

B rep6apuu nipencrasiens! 20 IUCTOB. 3acyIlICHHbIS
pacTeHUs HAKJICCHBI Ha JIMCTHI, HA KOTOPBIX
0003HaYEeHbI HANMEHOBAHUS PACTEHUH, TaHBbI
HEKOTOPHIC XapaKTEPUCTHKN PACTCHHH.

149

I'epOapuii "JlekapcTBEHHBIX
pacteHuil”

B rep6apuu npencrasienst 20 BUOB HIMPOKO
U3BECTHBIX JIEKAPCTBEHHBIX PACTCHUH.

150

I'epOapuii "PacturenbHble
coo0O1ecTra"

B mocoOun npeacTaBieHsbl IaKaThl C
HN300paKEHUEM 3X SIPYCOB PaCTEHHUH, XapaKTePHBIX
JUTSL IIUPOKOJIMCTBEHHOTO Jieca (BEpXHUM sIpycC —
JIEPEBbS, CPEAHUIN — KYCTAPHUKHA U HIKHUAN —
TPaBSHUCTHIC PACTEHHUS) C IpycaMu UX KOPHEBOU
cuctemsl. [IpencraBiaeHo 9 BUIOB X 5 JIMCTOB

151

I'epGapuit "CenbCKOX035UCTBEHHBIX
pactenuit"

B rep6apuu nipenctaBieHsl 28 HATYpaTbHBIX
00BEKTOB 3€PHOBBIX, 36pHOO00OBBIX, TEXHUUECKHX,
OBOIIIHBIX, MACIIMYHBIX KOPMOBBIX U JIEKAPCTBEHHBIX
KynbTyp. B repbapuu nmeeTcsi Ciucok ¢
HAaWMEHOBAHHEM OOBHEKTOB.

152

I'epbapuit "SAnoBUTHIX pacTeHU"

B rep6apuu npencrasiens! 20 HaMMEHOBaHUN
HauboJsee pacpOCTPAHEHHBIX U U3BECTHBIX
pacTeHHii, KOTOpbIE SBISIOTCS SJOBUTBIMU U B TO XK€
BpEMs UIMEIOT JIEKapCTBEHHOE 3HaueHue. CHcok
pacTeHHil mpusaraercs.

IIpuGops! U mocyaa 1Jisi AeMOHCTPALIMOHHBIX M J1a00paTOPHBIX padoT

153

bans koMOMHMpOBaHHAs
naboparopnas BKIJI

[TnuTKa >neKTpudeckas, pesepByap OaHH MMECOYHOMH,
pesepByap OaHH BOJSHOM, JAepKaTelb KOOI,
JIEpIKATEINb.

XapaKTepUCTHKU

[Turanme 220 B, 50 I'n, momuocTts 600 BT, ¢
npoMesxyTouHbiMu cTyneHsmu 300 Bt u 150 Br.
ITpy HOMUHAJIBHOM HANPSKEHUH U MOILHOCTH
HarpeBaHue B 3aKPBITOM pe3epByape OaHH BOJSHOM
1,5 m Boasl ¢ tHau=20 °C nmo t0 kuneuus J 45 mumH;
HarpeBaHue B pe3epByape Oanu necounoit 300 cm3
necka ¢ tHau =20 °C no t= 170 °C B uenrpe Ha
oBepxHocTH necka J 90 MuH; HarpeBaHue B
nepxarene kososl 300 cM3 BOJIBI B KPYTJIOIOHHOM
x0110e V=500 cMm3 ¢ tgau=20 °C xo t0 xkunenus J35
MUH.

154

Bbapomerp BP 52 (mkoybHbIiT)

IIpenna3zHayeH AJisi OPUEHTUPOBOYHBIX
Ha0J/II0/IeHHi 32 U3MEeHEHUeM aTMOC(epHOro
JaBJICHUS U

HCMOJb3Ysl B KayecTBe Y4eOHOro nocoous 1is
NPOBe/IeHNsI ONbITOB B KOMHATHBIX YCJIOBHSIX.
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BapomeTp BkJ/I0uaeT B ce0si MeXaHU3M,
YCTPOEHHBIIi ¢ HCIOJIb30BAHNEM AHEPOUTHBIX
KOPOOOK, NIKAJTY M [IBe CTPEJIKH.

155

Becsl yueOnsie ¢ rupsimu g0 200r.

Becsl yueOnsbie ¢ rupsmu 10 200 rp nperHazHaueHbI
JUIs B3BEIIMBaHUA Macchl BemecTBa 10 200 rp npu
IIPOBEJICHUH OIIBITOB

Homyckaemas Harpyska B rp.:

HauGonpmmas - 200

Hanmenbmas - 5

Macca rupu pu onpeeneHun OTKIOHEHUS OT HYJIs
HEHarpyXeHHbIX BecoB - 200 mr

156

I'mrpomerp ncuxomMeTrpu4ecKuu
BUT-2

IIpeana3HayeH 1Ji U3MepeHHs] BJIAKHOCTH U
TeMIepaTypbl BO31yXa B IOMeILeHHH.
TexHnuyeckue XapaKTePUCTHKH:

J{uana3oH usMepeHN OTHOCUTEILHOMI
BJAKHOCTH, Y% 20-90

Juana3on noka3zanmii temneparypsl, °C 15-40
Lena nenenns mkaabl Tepmomerpos, °C 0,2
IIpenen nonmyckaemoii a0COJIIOTHOM MOTIPEIIHOCTH
Tepmomerpa, °C +-0,2

IIpenen nonyckaemMoro 3Ha4ueHus: A0COJTIOTHOM
NMOTPELIHOCTH rUrpomMeTpa, % +-5

157

Muxpockon ¢ USB kamepoii

YBenunuenue mukpockona -- 80-800 kpar (nayee - X)
¢ okyisipom 20x

VBennuenune o0LEKTUBOB --- 4X, 10x, 40x
YBenudeHue okynsapa B 0a30BOH KOMIUIEKTALUH ---
20x

JluneitHOE TI0JI€ B IPOCTPAHCTBE U300paKeHUH - 16
MM

Mexanunueckas riryouna tyoyca --- 160 mm

Pa3zmep npeamMeTHoro cronuka --- 95 x 95 mm
Jlnana3oH nepeMeneHus: IpeIMETHOIO CTOJIUKA C
MOMOIIBI0 (POKYCUPOBOYHOTO MexaHu3Ma --- 0-15
MM

Ha6op nuadparm - 6 mryk

HctouHuk cBera - CBETOAUO.

Buneokamepa - GpyHKIIMOHATBHOE YCTPOMCTBO JIJIst
BBIBOJIA <GKUBOT0» U300PaKEHUS UCCIIEAYEMOTO
o0BeKTa Ha MOHUTOpP KomIbioTepa. Kamepa
paspabortana Ha ocHoBe CMOS-matpurisr 0.35
Mmuke. CKOpOCTh Iiepeiauu JaHHbIX cocTaBiseT 30
KaJIpOB B CEKYHJy MPU MaKCUMaJIbHOM pa3pelieHun
640x480 nukceneit. Takke Ha Kamepe JOCTYITHO
paspemienue 320x240 nukcesnen.

158

Mukpockor yaeOHbIi

VYBenuueHne MUKpoCcKona — He Hike 640x
VBenuuenue 00beKTHBOB --- 4X, 10x, 40x
Oxkysipbl --- 20x

Pazmep npeamerHoro cronuka --- 95 x 95 mm
Ha6op nuadparm - 6 mryk

Hcrounuk cBera - CBETOIUO.
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MUKpOCKOIT UMEET PEBOJIBBEPHOE YCTPOMCTBO Ha 3
00BEKTHUBA.

159

HaGop epeit

B nabope 3 mT. 1151 MBIThsI KOJIO M TPOOUPOK.

160

Jlyna B kopmyce nis u3yueHus
HACEKOMBIX

[Tpubop cocTouT U3 COOCTBEHHO JYIbI B YEPHOI
KpYTJI0# ONpaBKe, MPSIMOYTOJIBHOTO ITPO3PAYHOTO
OCHOBAaHUS U COEUHUTEIBLHON MPO3pavyHON TPU3MBI
CBEpXY KpyIJloH, CHU3y KBajapaTHoil. Ha nHe
OCHOBaHUS HAaHECEHA ceTKa ¢ maroM 5 M. JIunsa
JyTbl U3TOTOBIIEHA U3 cTekna. ObecrneunBaer
YBEJIUYEHHE 10 3-X pas.

161

HarpeBatens mpooupoxk

Harpesarensb 115t npoOupKu npeHa3HAuYEH JUIst
HArpeBaHUs PA3IMYHBIX BEMIECTB (KPOME FOPIOYNX U
JIETKO BOCTJIAMEHSIOLIUXCS KUAKOCTEN) B
npoOupkax AuaMmeTpoM 16 MM Mpu MpoBEACHUU
71a00paTOPHBIX padoT.

TexHUYeCKuEe XapaKTePUCTUKHU:

Bpewmst marpesa 5 cm/3 Boabl ot 20°C 1o 100°C - 5
MUH

Mom=ocTts - 60 Bt

[Tutanue - 220/50 B/T'

162

[Tpubop a1 1eMOHCTpAIH
BCACBIBAHMS BOJIbI KOPHIMU

[Tprbop npenHazHaueH A1 AEMOHCTPALIUH SIBICHHIA:
MOCTYIIJICHHA BOABI B KOPECHLb PACTCHHA HA YpPOKax
OOTaHUKM B CPEHEH LIKOJIE.

[Tpubop npencrasnser coboit U-00pa3Hyro
CTEKJISIHHYIO TPYOKY. OIHO KOJIEHO TPyOKH
IIUPOKOE, IPYroe y3KOe.

163

[TpubGop st oOHApYKEHUS
JBIXaTeILHOTO Ta3000MeHa y
pacTeHi U KMUBOTHBIX

[Tpubop cocrout u3 cocynaa, COEIMHEHHOTO €
MaHOMETPOM Yepe3 KPBIIIKY TpHUOopa, CHAOKEHHYIO
KpPaHOM IOCPEACTBOM TPYOKH coemHUTENbHOM. K
npuOOpy MpUIIaraeTcs MIPHUL, CIYKAIUH TS
BBEJICHUs pabodel KHUJIKOCTH B MAaHOMETP.

164

[Tpubop a1t cpaBHEHUSI COEPIKAHMS
CO2 BO BIBIXa€MOM H BBIILIXaEMOM
BO3JIyX€

[Tpubop nmpenHazHayeH A7 IEMOHCTPALUU
YBEJIMYEHUS KOJIMYECTBA YTIIEKUCIIOTO ra3a B
BBI/IBIXa€MOM BO3/yX€ 10 CPABHEHUIO C BIbIXaEMbIM.
[TpoOupkH yCcTaHABIMBAIOTCS B IITATHBE U
3aKpBIBAIOTCS IPOOKAaMU, B KOTOPBIE BCTABIICHBI
CTEKJISTHHBIC TPYOKH: KOPOTKasi ¥ ATUHHASL.
Kopotkast TpyOka 3akaHuMBaeTCs O] TPOOKOH,
JUTMHA - HEMHOTO HE IOXOAUT A0 KOHIIa MPOOUPKH.
KopoTtkas TpyOka o/1HOM MPOOUPKYU U JUTMHHAS
JIPYToi IOCPEICTBOM TPOMHHMKA COSAMHEHBI C
TJIACTUKOBOM TPYOKOM.

165

TepMoMeTp KUAKOCTHBIN

JlaboparopHslii mpubop obmero HaznayeHus (0-100
rpaj.)

166

DneKTporuuTKa gaboparopHas , 350
Bt

[Ipeana3znaueHa AJig HarpeBa U NOAJEPKAHUS B
pasorp€ToM COCTOSAHHUUN BEIICCTB IIPHU MPOBCIACHUN
Pa3IUYHBIX JEMOHCTPALIMOHHBIX OMBITOB.
[IpencraBnsieT co0oit dEKTpOHATPEBATENb B BUE
3aKPBITOTO KEPAMHUUYECKOTO IUCKA CO CIIUPANbIO U
YCTaHOBJIEHHOT'O B IJIACTMACCOBBINA KOPITYC.
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ITuranue ot cetn 220 B, 50 I'm.
IToTpebasiemas MontHOCTH - 350 BT,

167

"TTuenka-VY", MUHU-
sKCHIpecciabopaTopust

DKcrpecc-1adopaTopust sl TPOBEACHHUS
71a00paTOPHOrO MPAKTUKyMa 110 U3yUECHHUIO
BOXHEUIINX MTOKa3aTeNel 3KOIOTUIECKOTO
COCTOSIHUS BOJIbI, BO3/lyXa, IOYBBI, IPOJYKTOB
MUTaHUS B paMKaX OCHOBHOTO U 3JIEKTHBHBIX
KypCOB.

KoMIieK Tl TO3BOJISIFOT MTPOBECTH MEPBUYHOE
HKOJIOTHUECKOE 00CiIeJ0OBaHUE 0OBEKTOB
OKpY’KaloMIeH Cpebl ¥ MPAKTUYECKH 03HAKOMHUTH
y4alluxcst ¢ COBpEMEHHBIMU METO/IaMHU
HKOJIOTHYECKOTO 00CIEeIOBAHUS, TIPOCTHIMU
CPEICTBAMU 3KOJOIMUYECKOI'0 IKCIPECC-KOHTPOIIS
OKpY’Karomiel cpepl 1 METOJIMKAMH X
npumMeHenus. [Ipu ucnonp30BaHUM KOMILIEKTOB HE
TpeOyeTcs AIEKTPONOTPEOIIAIONIETo 000PyI0BaHUS
U UICTOYHHKOB BOIoCHAaOkeHus. KoMiuiekTsl cepun
«ITuénka-¥Y» ycrnemno npuMeHs0TCs pu
JIEMOHCTPAIIMOHHBIX SKCIIEPUMEHTAX U OIBITaX, IS
(GpoHTaNBHBIX PabOT B MaJIbIX IPyMIax 00y4yaeMbIX,
IPY NOJIEBBIX MPAKTUKAX. 9 Mmoka3aTesneil.

168

KommuiexT npubopos u
IIPUHAJIEKHOCTEN JUIs
MHUKPOCKOIIUPOBAHUS

buonoruueckas MukposabopaTopus

buonoruueckas MukponadopaTtopus obecreunBaeT
BBINIOJIHEHHE 25 71a00paTOpHBIX padOT U OMBITOB 110
pazneny "boranuka", 10 mabopatopHbIX paboT u
OTIBITOB 10 pazneny "3oomorus”, 15 mabopaTopHbIX
paloT 1 OIBITOB IO pa3zaey "AHAaTOMUS U
¢uznonorus " 5 1abopaTOPHBIX pabOT U OTBITOB IO
pazneny" O6mas 6uonorus", a Takxke 20
71a00paTOPHBIX pabOT U OMBITOB IO TPOBEICHUIO
HKOJIOTMYECKOTO NMpaKTUKyMa. buonornyeckas
MUKPOJIa00paTOpHsl COIACPHKUT:

JYIly pPyYHYIO C KPAaTHOCTBIO YBEITUUEHHUS X4;
CITUPTOBKY JTAOOPATOPHYIO 00bEMOM 25 MJT; CTaKaHbI
nabopaTopHble, BMecTUMOCThI0 50 mit. (2 mt.) u 100
M (1 mT.); BOpOHKY J1abopaTopHyto (1 mIT.); yamky
[Tetpu (1 1mt.); mpobupku (6 mT.); CTEKIA
npenmetHsbie (10 mT.); crekiaa nokposHsbie (50 miT.);
¢makoHbl, BMECTUMOCTBIO 10 MiL. (7 IT.); KPBIIIKHU-
KareJbHUIIbI, YCTAHOBJIEHHBIE Ha (1akoHax (7 1T.);
3a)KUM Tpooupounslii (1 mT.); epur npoOUPOYHBIA

169

Jlocka i1 Cylnky XUMUYECKOM
IOCYABI

Jlocka mpecTaBisieT co00 MmIacTMacCOBYIO ITaHEIhb
¢ 37 oTBEpPCTUSIMH, B KOTOPBIE BCTABIIAIOTCA
TJIACTHUKOBBIC JICPKATEIH JIJIS1 TTOCY/IbI (KPIOYKH).
JInst KperuieHus: Ha CTEHE JOCKa UMEET JBa
OTBEPCTHS, TAK)KE B KOMIUIEKTE MPEAYCMOTPEHBI
IIYPYIBI, TIO0ENIH U 3aMlacHbIC KPIOUKH.

170

Jloxkka JJI COKUI'aHUA BEIICCTBA

Jlo’kka M3rotoBiieHa U3 MeTalljla M CHaO>KeHa
YJUIMHEHHOM PYYKOH, NPEIOXPaHSIONIEH OT 03KOI'0B.
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n/n

HaumenoBanue

Texnnuyeckue 1 PyHKIUOHAIBHBIE
XapaKTePHUCTHKH

[To3BomsieT MPOU3BOAUTH OTBITHI IO CKUTAHHUIO
BeleCTB B cocynax. Pazmep mogenu — 270x10mm,
Bec 0,01xr.

171

Men3sypka

Uznenue u3 crexna 50 mi

172

MeH3ypka

Wz nemme u3 crexna 100 ma

173

Men3zypka

Wznenue 3 crexina 250 M

174

ITamouka cTeknsaHHAS

Jmmnnaa 22 cM, cTeKIIsIHHAs

175

Turens HU3KUI

Ne 4

176

Yama KpUCTAJJIN3alIMOHHAsA

N3 TepmocToiikoro creksa. 180 mu

177

ratus as npodbupok Ha 10 rHe3q

ITnactmaccoBsiit, 10 THE3 .

178

[lITaTuB yHUBEpCAIBHBII

IlIraTuB yHUBEPCAIBHBIN SABISAETCA
BCIIOMOTaTeNbHBIM Y4€OHBIM 000PYAOBaHUEM U
npeHa3HayeH uid COOPKH YCTAaHOBOK M KPETUICHUS
pa3IMyYHBIX TPUOOPOB, MPUCTIOCOOIEHUH TTpU
JEMOHCTPALMU OIBITOB

B cocraB koMIUIEKTa BXOJINT:

- MI0JICTaBKa C Pe3b0OBBIM OTBEPCTHEM - | IIT.,

- CTEepKeHb C pe3b0oif - 1 mT.,

- mydra - 3 mr.,

- BUHT - 6 IIT.,

- Jamnka B coope - 2 mrT.,

- KOJBIO - 1 mT.,

- PYKOBOJCTBO IO UCIIOJIB30BAHHUIO, TACHIOPT -

e

K0p061<a YIIaKOBOYHAA - 1 1.

179

I Iumnmel TUTEIBLHBIC

HIumipe! TUTETBHBIE CITYXKAT IS 3aXBaThIBAaHHS
TOPSYUX THUTJICH U APYTUX MPEAMETOB U BEIICCTB
NIPY TIPOBEICHUH IEMOHCTPAIMK U TA0OPaTOPHBIX
paboT Ha ypOKax XUMUHU.

IleuaTHbIe H3TaHUA

180

IToacTaBka 1Ji9 JIAKATOB
(MoOMIBbHAS)

IoacraBka npeqHasHaYeHa AJIs1 1eMOHCTPALMU
iakaToB u Taduun. Ha poaukoBoii croiike.
Bobicora noacraBku peryaupyercs ot 102 o 184
cM.

I'abapuTHble pa3mepbl: 74x74x102/184 cm

181

Komiiekt ta0aur « DBOIONUS
NIBYDKEHUS [TIO3BOHOYHBIX YKUBOTHBIX)

TaOmu1isl BEIOTHEHBI HA MENTOBaHHOW Oymare
(mmotHOCTH 1501/M2) ¢ HAHECEHHBIM TUTIOTPAdCKUM
CrocoO0M IIBETHBIM PUCYHKOM. TaOIHIIbI HOKPHITHI
3alTUTHBIM CJIOEM MaTOBOTO JIAMHHATA

B xomruiekre:

HemoncTpanmonnas tadiauna (pasmep — 60 x 90 cm)
— lmr.;

Paznarounsie kaprouku (pazmep — 30 x 45 cm) — 15
IIT.;

MarHHT JJI KPETUICHUS IEMOHCTPAIIMOHHON
TaOIMIEI — 4 IIT.;

PYKOBOJICTBO IO HCITOJIb30BAHUIO, TTACTIOPT — | mIT.;
KOpoOKa yrakoBoyHasi — 1 mrt.

182

Kowmruiekt Tabmut "buosorus 6

Tabyumiipl, oTIIeUaTaHbl Ha TNIOTHOM OceTHOU
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n/n

HaumenoBanue

Texnnuyeckue 1 PyHKIUOHAIBHBIE
XapaKTePHUCTHKH

knacc Pactenus, rpu0sl, TUmaiiHUKu"

Oymare, OJIHOCTOPOHHHE, TIOJTHOI[BETHBIC, ITOKPHITHIC
3alIUTHBIM aHTUOJIMKOBBIM IOKPBITHEM, (hopMaTa
68*98 cM, KOMIUIEKT cocTOUT U3 14 Tadmui. B
KOMIUIEKTE JIUCK C 3aJaHUsSIMHU.

183

Kowmruiekt Tabmui "buosorus 7
kiacc. JKusotuwie"

Tabnuiipl, OTIIEYaTaHbl HAa TUIOTHOM O0(hCETHOM
Oymare, OIHOCTOPOHHUE, MOTHOI[BETHBIC, TOKPHITHIE
3alTUTHBIM aHTHOJIMKOBBIM MTOKPBITHEM, (hopmara
68*98 cM, KOMILIEKT COCTOUT U3 12 Tabnui. B
KOMIIJIEKTE JIUCK C 3aJaHUSIMHU.

184

Kowmrrexr Tadmui "Bemecrsa
pactenuii. Kierounoe ctpoenne"”

Tabmu1el, OTIIEYaTaHBI HA MJIOTHOM O(hceTHOIM
Oymare, OJTHOCTOPOHHHE, TIOJTHOI[BETHBIC, ITOKPHITHIC
3alUTHBIM aHTHOJIMKOBBIM MOKPHITHEM, (hopmara
68*%98 cM, KOMILIEKT cocTOUT U3 12 Tadmui. B
KOMIIIEKTE JUCK C 3aJaHUSIMHU.

185

Kommiekr Ttadmun "OO01ee
3HAKOMCTBO C IBECTKOBBIMHU
pacteHusiMu"

Tabnuiipl, oTIIeUaTaHbl Ha TNIOTHOM O0(hCETHOM
6YM3IC, OIIHOCTOpOHHI/Ie, IIOJIHOLIBCTHHIC, HOKpBITBIC
3alTUTHBIM aHTHOJIMKOBBIM MOKPBITHEM, (hopmara
68*98 cM, KOMIIIEKT COCTOUT U3 6 Taduuil. B
KOMIUIEKTE JIUCK C 3aJaHUsSIMHU.

186

KommiekT Tabmui "Pactenue -
YKUBOW opraHusm"

Tabmu1el, OTIIEYATaHBI HA IMJIOTHOM O(hceTHOM
Oymare, OJTHOCTOPOHHUE, TTOJIHOIIBETHBIE, IIOKPHITHIE
3alIUTHBIM aHTUOJIMKOBBIM OKPBITHEM, (hopMaTa
68*98 cM, KOMILJIEKT COCTOUT U3 4 Taduuil. B
KOMIUICKTE JTUCK C 3aJJaHHSIMH.

187

Kommiekr tabmur "Pactenus u
OKpyXxaroias cpeaa"

Tabnuiipl, oTIIeUaTaHbl Ha TUIOTHOM OoceTHOU
Oymare, 0JIHOCTOPOHHHE, TTOJTHOI[BETHBIE, IIOKPHITHIE
3aIIUTHBIM aHTHOJIMKOBBIM MOKPHITHEM, (hopMaTa
68*98 cM, KOMIIIIEKT COCTOUT U3 7 Tabinuil. B
KOMIIJIEKTE IUCK C 3aJaHUSIMHU.

188

Kommiekt Tabmun «CtpoeHue tena
YEJIOBEKa»

Tabmu1el, OTIIEYaTAHEI HA IJIOTHOM O(hceTHOM
Oymare, OIHOCTOPOHHUE, MOTHOI[BETHBIE, TOKPHITHIE
3alTUTHBIM aHTHOJIMKOBBIM MTOKPBITHEM, (hopmara
70*100 cM, KoMIIeKT cocTouT U3 10 Tadmuir + 80
pa3gaTovYHBIX KapTOoueK. B KOMITJICKTE HCK ¢
3aJaHMSIMH.

189

Kowmruiekt Tabmun "XumMus KIeTku"

TaGnuiipl, OTIIEYaTaHbl HAa TUIOTHOM O0(hCETHOM
Oymare, OIHOCTOPOHHUE, MOTHOI[BETHBIC, TOKPHITHIE
3alTUTHBIM aHTHOJIMKOBBIM MTOKPBITHEM, (hopmara
68*98 cM, KOMILIEKT COCTOUT U3 3 Tabaul. B
KOMIIJIEKTE JIUCK C 3aJaHUSIMHU.

190

Metoaudeckre peKkoOMEHIaluu 110
UCTIOJIb30BaHUIO OMOJIOTUYECKOU
MHUKpPOJI1a00paTopuu

MeToauueckre peKOMEHIalluu JOKHBI HATJISITHO
WUTIOCTPUPOBATh YCTPOHUCTBO OMOIOTUYECKOM
MHUKPOJIa00paTOpUH, TEXHOJIOTHIO COOPKU
AKCIIEPUMEHTAIbHBIX YCTAHOBOK U
M0CJIEI0BATEIbHOCTD BBIMOJIHEHUS 1a00paTOPHBIX
paboT 1 OIBITOB MO COOTBETCTBYIOIIMM pa3zesiaM
MIKOJIBHOTO Kypca OHOJIOTHH.

191

MeToanyeckue peKOMeHIANHH 110
MPOBEIEHUI0 KOOI HIECKOT0
MPaKTHKyMa

B nocoOum npeacraBiaeHo onucaHue
000py10BaHMS VISl IPOBEIEHUS IKOJOTHYECKOr0
NPAKTHKYMA, TaHbl peKOMEHIAMH 110
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n/n

HaumenoBanue

Texnnuyeckue 1 PyHKIUOHAIBHBIE
XapaKTePHUCTHKH

nposenennio 21 npakrudyeckoi paéorsl. CocTas
U cofiep:kaHue padoT IKOJI0THYeCKOro
NPAKTHKYMa 00ecreYnBaloT MoJIy4YeHne 3SHAHu i,
NMPeIyCMOTPEHHBIX J1eiCTBYIOINMHU YU4eOHBIMHU
NporpaMMaMu U y4eOHUKaMH, KaK B OCHOBHOI,
TaK U B NOJIHOH 00111€00pa3oBaTeIbHOM HIK0JIe
NpH nepexoje K NpopuaibHOMY 00y4eHHI0O HA
cTapiiei CTylneHu.

192

MeTO,Z[I/ILIeCKI/IC pCKOMeHI[aIII/II/I 110
MIPOBEICHUIO OMOIOTHUECKUX
HCCIIEIOBAHNM C NCIIOIB30BAaHUEM
1M (pPOBOr0 MUKPOCKOTIA

Metoauueckue pekoMeH1aluu JatoT KpaTKoe
OIKCaHHe COBPEMEHHOT0 LIM(POBOr0 MUKPOCKOIA,
paccMaTpUBaOT OCOOEHHOCTH IIPOrPAMMHOTO
o0ecrieyeHns U OCHOBHBIE ITPUEMBI paldoT ¢
MHUKPOCKOIIOM B Y4e€OHOM KaOHHETE MpU
POBEICHUH OMOJIOrMYECKUX MCCIIeI0BaHUH.

193

MeToauyeckue peKOMeH1alUH 10
NPOBEJCHUI0 IKOJIbHBIX
HCCJIeIOBAHUM ¢ MCI0Jb30BaHHEM
M GppoBOro MUKpPOCKOIA

MeTtoauyeckue peKOMeHAalMHU AaI0T KpaTKoe
ONHCAHUE COBPEMEHHOI0 HM(POBOro
MMKPOCKOIa, PACCMATPUBAIOT 0CO0EHHOCTH
NPOrpaMMHOro odecrne4eHusi 1 OCHOBHbIE
npueMbl padoT ¢ MUKPOCKOIIOM B Y4e0HOM
Ka0uHeTe NPHU NPOBeeHUH OHOJIOrHYeCKUX
HCCJIeI0BAHM.

194

Tabnuia « IBOJIONHSI OPTaHHYECKOTO
MHPay

Ta6muia va punwmie, popmara 70*100 cm

195

[TopTpetsl OuoOroB

[Tpenna3HaueHs! A1 IEMOHCTPALMM HA YPOKax MpH
M3YYEHUU BaYKHBIX HAYYHBIX OTKPBITUH, C/IEITaHHBIX
YUYEHBIMH.

[TpencraBisroT co60it KomIuiekT U3 11 mopTpeToB B
nanke ¢popmara A3. Ha mopTpeTax yka3aHsbl
bamunun (¢ IMeHaMH, JTUO0 C UIMEHAMH U
OTYECTBAMH) U JIaThl )KU3HU YUEHBIX.

196

3ooreorpaduyeckas Kapra Mupa

VYyeOHasi TaMMHUpPOBaHHAsI KapTa pasMepoM
124x200 cm

197

Knumarnueckas kapta Mupa

VYyeOHasi TaMUHUPOBaHHASI KapTa PasMepoM
112x186 cm

198

Knumarnueckas kapra Poccun

VYyeOHas TaMUHUPOBAaHHAs KapTa pa3MepoM
115x186 cm

199

[Ipupoausie 30861 Poccun

VY4eOHas TaMUHUPOBAaHHAs KapTa pa3MepoM
115x186 cm

200

Kapta pacturensnoctu Poccun

YdeOHast TaMUHUPOBAHHAS KapTa pa3MepoM
112x180 cm

[lepeyeHb y4eOHOIr0 060PYAOBAHUS AJIs1 KAOMHETA reorpapuu

Komniaekm o6opydosaHusi yue6H020 KabuHema

Ne
n/n

HaunmenoBanue

Bun KoJa-Bo
padoThI

KapTbl HacTeHHbIE, JAMUHUPOBAHHBbIE (CM)
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Ne HaumeHoBaHue Bua | Koa-Bo
n/n padoThI
1 |®usnueckas kapra nonymapuii 100x140 Jil| 1
2 |ITonutnyeckas kapta noaymapui 100x140 | 1
3 [ITonuTtnueckas kapra mupa 100x140 A 1
4  |Benukue reorpadudeckue otkpoitus 100x140 J 1
5 |Tomorpaduyeckas kapta u ycioBHbIe 3HaAKK 70x100 | 1
6 |[Ipuponnsie 30861 Poccun 100x140 A 1
7 |Dusnueckas kapra Poccun 100x140 Ji| 1
8 |Pusnueckas kapra Apktuku 70x100 A 1
9 |Dusnueckas kapra AHTapkTUKU 70x100 J 1
10 [Oxeansr 100x140 I 1
11 |Kpynneimue Bynkansl 1 3emuerpsacenust mupa 100x140 Jil| 1
12 | Dusnueckas kapra mupa 100x140 | 1
13 |Knumatudeckue nosica u ooactu mupa 100x140 J 1
14 |IIpupoasbie 30861 Mupa 100x140 | 1
15 |Tuxuit okean. Kommnekcnas kapra 70x100 | 1
16 |Wnguiickuit okean. KommiekcHas kapta 70x100 J1 1
17 |Atnantuyeckuit okead. KommiekcHas kapra 70x100 | 1
18 |Ceepubiii JlegoButsiii okean. KommiekcHas kapra 70x100 A 1
19 |FOxub1ii okean. KommiekcHas kapta 70x100 Ji| 1
20 |Hapoas! u muiotHOCTH HacesneHust mupa 100x140 I 1
21 |Yacosbie nosca mupa 70x100 J 1
22 |CtpoeHue 3eMHOU KOPHI U 1oJe3HbIe uckonaembie mupa 100x140 i 1
23  |Knumarunueckas kapra mupa 100x140 Jil| 1
24 |PacturenbHocTh Mupa 100x140 | 1
25 |Baxneiimue KyapTypHbie pacteHus mupa 100x140 Jil| 1
26 |IlouBenHas kapta mupa 100x140 | 1
27 |Adpuka. Puznueckas kapra 70x100 A 1
28 |Adpuxka. [Tonmutuyeckas kapta 70x100 A 1
29 |ABctpanus u Okeanus. @usnyeckas kapra 70x100 A 1
30 [ABcrpanus u Okeanus. [lonutuueckas kapra 70x100 A 1
31 |CeBepnas Amepuka. uznueckas kapra 70x100 i 1
32 |CeBepnas Amepuka. [lonutnueckas kapra 70x100 i 1
33 [HOxnas Amepuka. ®usnyeckas kapta 70x100 bl 1
34 |IOxnas Amepuka. Ilonutnueckas kapra 70x100 i 1
35 |EBpona. ®usuueckas kapra 70x100 bl 1
36 |EBpomna. [lonmutnyeckas xapra 70x100 )i 1
37 |EBpasusa. ®@usndeckas kapra 100x140 i 1
38 |EBpasus. [lonutnyeckas kapra 100x140 bl 1
39 |Asusa. ®usndeckas kapra 70x100 )i 1
40 |Asua. [Tonutnyeckasa kapra 70x100 bl 1
41 |Adpuxa. Xo3siicTBeHHas aesTelbHOCTh HaceneHust 70x100 )i 1
42 |Ascrpanus u Hosas 3enanaus. Xo3siCTBEHHAS IEITEIBHOCTD J 1
Hacenenus 70x100
43 |CeBepnas AMepuka. X03siCTBEHHAs JIEATENLHOCTL Hacenenus 70x100 A 1
44 |HOxHas AMepuka. X03sCTBEHHAs! JeITeIbHOCTh Hacenenus 70x100 pill 1
45 |3apy0Gexnas Asusi. Xo3slicTBEHHas JIeATENbHOCTh Hacenenus 70x100 A 1
46 |3apybexnas EBpona. Xo3siicTBeHHas AeATENBHOCTL HaceneHus 70x100 Jl| 1
47 |3ooreorpadudeckas kapra mupa 100x140 )i 1
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Ne HaumeHoBaHue Bua | Koa-Bo
n/n padoThI
48 |Oco00 oxpansemsie Teppuropun Mupa 100x140 )i 1
49 | Tuxuit okean. ®usnyeckad kapra 70x100 bl 1
50 |Atnantuueckuii okean. ®uznueckas kapra 70x100 I 1
51 |Muguiickuii okean. @usndeckas kapra 70x100 bl 1
52 |Cesepubiii JlenoButslii okean. @usnyeckas kapra 70x100 I 1
53 [IOxnb1i okean. dusnyeckas kapra 70x100 i 1
54 |Muposoii okean 100x140 i 1
55 |Awntapkruna. Kommnekcnas kapra 70x100 I 1
56 |Baxwueiimue reorpaduyeckue oTKpoITHs U myremectsus 100x140 J 1
57 |®uznueckas kapta Poccun 100x140 i 1
58 |Arpoknumaruueckue pecypesl Poccun 100x140 bl 1
59 |®enpeparuBHOE yerpoiicTBo Poccuiickoit Denepanuu 100x140 )i 1
60 [Boausie pecypcebl Poccun 100x140 )i 1
61 |3emenbHbIe pecypchl Poccun 100x140 bl 1
62 |Haponsl Poccun 100x140 Dl 1
63 |Hacenenne Poccun 100x140 bl 1
64 |IIpupoansie 30HbI U OHONOrHYeckue pecypebl Poccun 100x140 )i 1
65 [Kapra pacturensnoctu Poccuun 100x140 A 1
66 |I'eonornueckas kapra Poccun 100x140 Ji| 1
67 [Dxosornueckue npoodiemsl Poccun 100x140 I 1
68 | ArponpombinuieHHbIN KoMiuieke Poccun 100x140 J 1
69 |[Tpancnopt Poccuu 100x140 | 1
70 |HedtsHas mpombiiienHocTh Poccun 100x140 Jil| 1
71 |9nexrposnepretuka Poccun 100x140 | 1
72 | Xumnueckas u HedTeXUMHUYECKask MPOMBIIIIeHHOCTh Poccun 100x140 J1 1
73 |Jlecnas npombinuieHHOCTH Poccun 100x140 | 1
74 |Munepanbsble pecypebl Poccun 100x140 A 1
75 [Knumaruueckas kapta Poccun 100x140 A 1
76 |Texronmueckoe ctpoenue teppuropun Poccun 100x140 J 1
77 |llouBennas kapta Poccuu 100x140 A 1
78 |Knumaruueckoe paiionupoBanue tepputopuu Poccun 100x140 )i 1
79 |Pekpearmmonnbie pecypebl Poccun 100x140 J 1
80 [Oxonomuueckue paiionbl Poccun 100x140 J 1
81 |T"a3zoBas npomsbinuieHHOCTh Poccuun 100x140 A 1
82 |Jlerkas u numenast npoMbinuieHHOCTh Poccun 100x140 Jil| 1
83 [MammHocTtpoeHue u metautooopabotka Poccun 100x140 J 1
84 [Yepnas u nserHas metasunyprusi Poccuu 100x140 Jil| 1
85 |I'eorpaduueckue uccienoBaHus U OTKpbITUS TeppuTopun Poccuun pil| 1
100x140
86 |YronpHas u ciaHieBas npomeinuieHHOCTh Poccun 100x140 pill 1
87 [Ocob0o oxpansiembie pupoaHbie Tepputopuu Poccun 100x140 )i 1
88 [CouunanpHo-3x0HOMHUecKas kapTa Poccun 100x140 J 1
89 |Bocrouno-EBponeiickas (Pycckas) paBHuHa. @usndeckas kapTa ji| 1
100x140
90 |Ceep u CeBepo-3amnan EBponeiickoit uactu Poccun. @usnueckas kapra )i 1
100x140
91 |Cesepnblii u CeBepo-3anagHblii SJKOHOMUYECKHUE pailoHbl. ColUanbHO- i 1
skoHOoMH4Yeckas kapta 100x140
92 |llenrpanbHas Poccusi. @usnueckas kapra 100x140 A 1
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Ne HaumeHoBaHue Bua | Koa-Bo

n/n padoThI

93 |LlentpanbHsbiil, LlenTpansHO-yepHO3eMHBIN U Bonro-Bsarckuit I 1
SKOHOMUYEcKue paiionsl. CounanbHO-3k0HOMHYecKas kapta 100x140

94 |[loBomxkbe. Duznueckas kapra 100x140 A 1

95 |IloBoskCKUI SKOHOMUYECKHM pailoH. ColManbHO-3KOHOMUYECKAs )i 1
kapta 100x140

96 |IOr EBponetickoit yactu Poccun. @uznueckas kapra 100x140 bl

97 |CeBepo-KaBka3ckuil s3xoHOMuueckuii paiion. ConuaibHo- ji| 1
skoHoMuyeckas kapra 100x140

98 |VYpan. Duznueckas kapra 100x140 Ji| 1

99 |Ypanbckuii 5JKOHOMUYECKHU paiioH. ConuanbHo- Jil| 1
skoHOoMHYeckas kapta 100x140

100 [3amagnas Cubups. @usnueckas kapra 100x140 Jil| 1

101 |3amagHo-CubupcKuii SKOHOMUYECKUH paiioH. ColnanbHO- i 1
skoHoMH4Yeckas kapta 100x140

102 [JlanpHuii BocTok. dusnyeckas kapra 100x140 pil| 1

103 [Boctounast Cubups. @usnueckast kapra 100x140 A 1

104 |Boctouno-Cubupckuii s5xoHoMU4eckuii paiion. ConuanbHO- Ji 1
skoHoMHuYeckas kapta 100x140

105 |JanpHeBOCTOUHBIN SKOHOMUYECKUH pailoH. CollMaIbHO-AKOHOMUYECKAas Ji 1
kaprta 100x140

106 |Yacossie mosca Poccun 100x140 J 1

107 |®usuko-reorpaduueckoe paiioHUpOBaHKHE TeppuTOoprn Poccun )| 1
100x140

108 |[ITonutnyeckas kapta mupa 100x140 Jl| I

109 |Hapoas! mupa 100x140 J1 1

[1O |Penuruu mupa 100x140 J 1

111 |Hacenenune mupa 100x140 | 1

112 |MunepansHbie pecypebl Mupa 100x140 Jil| 1

113 |Dkonorudeckue npodaembl mupa 100x140 | 1

114 |DOnexrposnepreruka mupa 100x140 Jil| 1

115 |Tpancnopt mupa 100x140 | 1

116 |Cennckoe xo3siicTBo mupa 100x140 I 1

117 |IIpombinienHocTs Mupa 100x140 J 1

118 |ArpoknumaTtnueckue pecypcebl mupa 100x140 A 1

119 [I'moGanbHble mpobaemsbl yemoBeuecTa 100x140 A 1

120 |CIHA. O6mereorpaduueckas kapra 70x100 I 1

121 |[CIIA. CommanbHo-3KOHOMHYecKast kapTa 70x100 J 1

122 [Snonus. Obmereorpaduueckas kapra 70x100 J 1

123 | Anonus. CommanbHo-3koHOMUYecKas kapta 70x100 Jl| 1

124 [Kuraii. Obmiereorpaduueckas kapra 70x100 | 1

125 [Kwuraii. ConmanibHO-3k0HOMUYeckas kapta 70x100 | 1

126 |T'ocynapcta 3apybexnoii EBpornbl. ConnaabHO-d)KOHOMUYECKAs! KapTa )| 1
70x100

127 |Tocynapcta 3apybexHoii Azun. ColMaibHO-DKOHOMUYECKAs KapTa )| 1
70x100

128 [IocynapctBa Adpukn. ConpanbHO-YKOHOMHYECKAsT KapTa I 1

129 |T'ocynapctBa CeBepHoii AMepuku. ColManibHO-3KOHOMUYECKas KapTa il 1
70x100

130 |'ocynapctsa Jlatnackoit Amepuku. ColnaabHO-I)KOHOMUYECKAs KapTa i 1

70x100
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Ne HaumeHoBaHue Bua | Koa-Bo

n/n padoThI

131 |ABcrpanus u Hosas 3enanaus. CounaabHO-I)KOHOMUYECKAs KapTa i 1
70x100

132 [Muposas no6s14a HedpTu 1 npupoHoro raza 100x140 | 1

133 |YpoBeHb COIMaIbHO-3KOHOMUYECKOT0 pa3BuTHs cTtpad mupa 100x140 J 1

134 |Mexaynapoansie opranuzaiuu 100x140 | 1

135 |ITamMATHMKY UCTOPUU U KYJIBTYPbI, HAXOISALIUECS MO OXPaHOU i 1
KOHECKO 100x140

Moaenn

136 |Mogenb 3emnu «JIBoliHas KapTa» ¢ MOJACBETKOM ((puznueckas u Jl| 1
nosmtryeckas kapta) M 1:40 JI- 320 mm; Ha 10JICTaBKE U3 IJIACTUKA

137 |I'mo6yc 3emum nomutudeckuid M 1:40 min. J-320 MM; Ha TOACTaBKe U3 1
IJIACTUKA

138 |I'moGyc ¢puznueckuit 3emiau M 1:60 mun. /I-210 MM; Ha oacTaBKe U3 I1 15
IJIACTUKA

139 [Mogenb «Connue-3emisi-Jlynay u3 miactuka (Temmypuii) I 1

140 |Mogenb «CTpoeHHE 3eMHBIX CKJIAJ0K M DBOJIIOIHH pebedar J 1

141 [Mogenb «CaBUTrH 3eMHOM KOPBD) pil| 1

142 [Mogenb «Bynkany | 1

143 |Dmorep (mpubop AJIs oTpeeTieHUs] HAaPaBIECHUS M CKOPOCTH BETPa) IO )| 1
reorpadun
IIpu6opbI, HHCTPYMEHTbI, IPUCTIOCOOIEHUS

144 |bapomerp-aHepous D 3

145 [T'urpomerp BUT-2 (ot +15 no +40) O 3

146 |KypBumeTtp o 3

147 |Komnac-a3umyTt I1 15

148 |IlIxonpHAs METEOCTAHIUS (JATYMK BIAXHOCTH, MYJbT ¢ IU(POBOI i 1
WHIWKAIMEH, OJJOK TUTaHUs)

150 [KoMIUIEKT HHCTPYMEHTOB U IPHUOOPOB TONOrpahuuecKuX D 3

151 |Munu-3Kcnpecc-n1adbopaTopust Ul SKOJIOTHUYECKUX UCCIIEI0BAaHUIA i 1
1ouBblI (8 nokaszaresnei)

152 |GPS-uaBurarop I 1

HartypaJjibHble 00beKThbI

153 |Komnekuusi «Munepaisl u ropublie nopoab» ([logenoynsie kKaMHU) A 1

154 |Komneknus «MuHepayibl U TOpHBIE TOPOJIb» (20 BHIOB) Ji | 1

155 [Komnekuusi «OCHOBHBIE BH/Ibl IPOMBIIIJIEHHOTO ChIPbs» A 1

156 |Komnekuwms «Ilone3nbie nckonaemoie» (32 BUaa) Jil| 1

157 [Komnekius «IlouBa u ee cocTaBy J 1

158 |Komnekius «KaMeHHBIH yroyib U MPOIYKTHI €0 epepadoTKm I1 15
(pa3matovHasi)

159 [Komnekuus «HedTh 1 MPOAYKTHI €€ mepepadoTKmy (pa3naTouHas) I1 15

160 |Komneknus «CoIpbe A1 TOIUTMBHON MPOMBIIIICHHOCTHY (pa31aToOvYHasl) I1 15

161 |Komnekuus «Cplpbe A1 XUMUYECKON MPOMBIIIIEHHOCTH I1 15
(pa3matoyHasi)

162 |Komnexuwmst «Topd 1 mpoayKTsl €ro nmepepadboTKm I1 15

163 |Pa3zgaTounbie 0Opa3ibl MOJIE3HBIX HCKOMTAEMBIX M METAJIJIOB 11 15

164 |Pa3zmaTounbie 0Opa3iibl MUHEPAJIOB U TOPHBIX MOPOT (26 BUIOB 110 3 IT 15
o0Opasiia KaxJ10ro BUIa)

165 |Komnekiust «@opmMbl COXpaHHOCTU UCKOMAEMbIX PACTEHHUUN 1 pi | 11

KHUBOTHBIX)
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Ne HaumeHoBaHue Bua | Koa-Bo
n/n paboThI
166 |I'epbapuii miis kypca reorpaduu (20 BugoB) dhopmar A-3 J 1
IleuaTHble HOCOOUS
167 |3emns kak ranera (8 tabmui, 68x98cm) + CD ¢ 3aganusimu I 1
168 [Penbed (10 Tabmur, 68x98cm) + CD ¢ 3aganusiMu | 1
169 |3emnst u Conaie (4 Tabauibl, 68x98cm) + CD ¢ 3aganusmu )| 1
170 |T'eorpadus. Hauansublii kype 6 kinace (12 tabmur, 68x98cm) + CD ¢ i 1
3aJaHUSIMU
171 |Teorpadusi. Marepuku u okeansl 7 kiacc (10 Tabmur 68x98cm) + CD ¢ )| 1
3aJJaHUSIMHU
172 |Teorpadust Poccun. [Tpupona u Hacenenue 8 knacc (10 Tabmur, | 1
68x98cm) + CD ¢ 3agaHusIMu
173 |Teorpadust Poccun. Xo3siicTBO 1 reorpadudeckue paonsl 9 kimacc (15 | 1
tabnui, 68x98cm) + CD ¢ 3amanusmMu
174 |9xoHomuveckas u coruanbHas reorpadus mupa 10 kimace (12 Tabmmi A |
68x98cm) + CD ¢ 3amanusiMu
175 |KomIuleKT HacTeHHBIX Y4eOHO-HAIJISIHBIX TOCOOMI 110 reorpaguu s - 1
6-11 kmaccoB (16 Tabauir 60x90cM +MeToanyecKoe mocobue)
176 |Iloptpets! aiis kabureta reorpadun (16 mt. 30x42; 4/6) - 1
177 |Ioptpetsl «IlyremecrBenHuku 1 MopemnaBatenn» (10 mr. 30x42cm; i 1
1IBET. )
Dnekmponnslie HazisaoHvle nocoousn ¢ npunoxenuem (CD-
OUCK, KOMARJEKmM C1ai008)
178 |I'eorpadus Poccun (100 mt.) + CD I 1
179 |Jlanmmadter 3emman (120 mr.) + CD I 1
180 [Cruxuu 3emuu (120 mt.) + CD J 1
181 |Hacenenue Mupa (120 mt.) + CD I 1
182 |Munepansl u ropsbie nopoasl (140 mr.) + CD I 1
Dnekmpounvle U 6U0EOU30AHUSA
183 |HMuTepakTuBHOE HarjsigHoe mocooue «I'eorpadus Poccum» 1,0, 1
I1
184 |DVD ®wusunueckas reorpadus Poccun 1,0, 1
I1
185 |DVD I'eonorus. Heopranmueckue moyie3Hble HCKOIaeMbIe J,D, 1
I1
186 |DVD I'eorpadus — 1 J,®, 1
I1
187 |DVD I'eorpadus —2 J,D, 1
I1
188 |DVD I'eorpadus — 3 1,0, 1
I1
189 |DVD IlyremectBue no Poccuu — 1 JIROX 1
I1
190 |DVD IlyremectBue no Poccun — 2 J,D, 1
I1
191 |DVD HUcropust reorpa@uueckux OTKpBITUN 1,0, 1
I1
192 |DVD Oxkean u 3emis. CTyneHH O3HAHUS J,D, 1
I1
193 [DVD Kak ycTpoeH okeaH J,D 1

S
=
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Ne HaumeHoBaHue Bua | Koa-Bo
n/n padoThI
I1
194 |DVD 3emnsa. Knumat J,D, 1
I1
195 |DVD Oxonorusa. XXI Bek J,D, 1
I1
196 |DVD Oxkonorus. HerpanguuuoHnHas sHEpreTuka 1,0, 1
I1

Komnnexm 060pyoosanus ons npoeedenus noiesvlx RPAKmuK IK0J102u4eckoil HanpasieHnocmu (Kabunem zeozpaguu)

Ne

HanmenoBanue odopynoBanusi. HazHaueHune, TemaTuka

KoJa-Bo

1

KoMiuiekT-npakTukym 3koornyeckuii «KIII»

I'eonkosornueckue uccieq0BaHus cOCTaBa BO3/1yXa, BOJbI M IOYBEHHBIX
BBITSDKEK (OIBITHI U paOOTHI B TPYIIax) Mo pasjienaM U TeMaMm:

Paznen: «I'unpocdepa — Bonnas obonouka 3eman» (Temsr: «ConaeHOCTb BOA
MHPOBOT0 OKeaHa». « MUHepaJbHbIE PECYpChl MUPOBOTO OKeaHay. «cTouHMKN
MIPECHOM BOIbI Ha 3emiie». «I'pyHTOBBIE BOABI». «MHUHEpaAIbHBIE BOJBD.
«X0351ICTBEHHOE 3HAUYEHUE 03€P, BOJOXPAHMIHIID).

Paznen: «Atmocepa — BozaymiHas obonouka 3emiumy. (Tema: «CocTas
atMochepsD».)

Paznen: «buocdepa 3emnn» (Tema: «IIpupoHO-aHTPOIIOr€HHOE paBHOBECHE.
Brnusinue xu3He1eATebHOCTH YeJI0BeKa Ha OKPYKAIOUIYIO CPEIy».)

Paznen: [Tousa kak ocoboe nmpupoanoe obpazosanue. (Tema: «Ilnmogopoaue
TTOYBBI».)

Paznen: Buyrpennue Bosl ¥ BogHble pecypcesl (Tema: «BHyTpeHHME BOIBI U
BOJIHBIE PECYPCHI CBOEH MECTHOCTH)

Pasnen: IlouBa u nouBennsle pecypcesl (Tema: «M3MeHeHHe 1TOUB B X0J1€ UX
XO3SIIICTBEHHOT'O MCIIOJIb30BaHUS ».)

Paznen: «IIpupononons3oBanue u reoskonorusn» (Temsl: «Okpyxatronias cpena u
ee cinaraeMbliey, «lloHsATHE «3arpsa3HEHHE OKpYKarolle cpenb», «Bo3myniHas
cpena. OCHOBHBIE BU/IbI U HOPMATHUBBI 3arPsI3HEHUIN BO3YLIHOW CPENbI»,
«Bonnas cpena. TexHOTeHHbIE 3arpsA3HEHUS, 3aCOPEHNE U KaUECTBEHHOE
ucroueHue BoJ. LlenenanpasieHHble N3MEHEHNS BOAHOM cpenbl», «[lonsTre
«buomnousenHas cpena», TeXHOreHHbIE HAPYILIEHUS U 3aTpA3HEHUS
OMOMOYBEHHOM Cpebl», «3arpsA3HUTEIN KaK HHIUKATOPbI B3aUMOICHCTBUS
claraeéMbIX OKpY’Karolen cpenb», «IIporeccsl B OKpyKarolen cpee.
I'moGanbHbIe, pernoHaIbHbIE, JTOKAJIbHBIE U3MEHEHUS OKpYXKarolei cpenby) Ne
ceprudukara RU. MOCO. 1100444

1

.[KOoMIUIeKT HMHAMKATOPHBIX TPYOOK K MHHH-IKCIpecc-1a00paToOpuH

«ITyenaka-Yy».

PacxonyeMslit MaTepual

WNunukaTopHble TpYOKM Ha THOKCUA yTiaepoaa
KoanuecTBo MHAMKAaTOPHBIX TPYOOK

B | ynmakoBke - 20 mTyK.

Habop Tecr-cucrem k MuHHM-IKcnpecc-iadopatopun «llyeaka-Y» na 100
aHAJIU30B.

Cocras: (no | mr.): «AKTHBHBEIH XJ10p», «XKene3o obmieey, «Hutpar-tecty,
«Hwutpur-tect» «pH», «Xpomar-tect»

Ilepeuennb yueOHOro 000pynoBaHusi KaOuHeTa PU3NKH

(BbIICICHHOE 000PYI0BaHNE MPHOOPETACTCH HA YCMOTPEHHE YIUTEJIs)
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Ne| HaumenoBanue Y4yebHOe 000pyI0BaHME Koua-Bo
JlaboparopHoe oGopynoBaHue
AMIEDMET JloipKeH 1o3BOJISATh TPOBOIUTH U3MEPEHHSI B TIETISX
1. pMeTp . MOCTOSIHHOTO TOKa B mpeaenax ot 0 1o 2 A, 1ieHa JefeHus - 15
nabopaTOpHBIT
0,05 A
Becsl mpeHa3zHayeHbl 17151 CTATUYECKOTO U3MEPEHUS MacChl
Becnl yaeOHbIE
rpy3a. Becsl HCTIONB3YIOT B Ka4ecTBE yueOHOTO MTOCOOUS B
2. nabopaTopHbIe . 15
VUpEXKIEHUSX 00pa30BaHUs U HAYKH, a TAKXKE B IMUIIEBOM,
AIEKTPOHHBIE .
XUMUYECKON U APYTHX OTPACISIX TPOMBITINICHHOCTH.
JloJKeH 1mo3BOJISATh TPOBOJIUTH U3MEPEHHUSI B LIETISX
Bonbr™meTp
3. . MOCTOSIHHOTO TOKa B npenenax oT 0 1o 6 B, nena nenenus - 15
1ab0paTOpHBI
0,2 B.
JunamoMeTp oJKeH ObITh MpeIHa3HaueH AJIs U3MEPEHUS
cunbl B quamna3one ot 0 1o 10H ¢ Tounocteio 0,2H. Jlomken
UMETh KOPITyC U3 MPpOo3payHoro miaactuka. Ha kopmyce
JTuHAMOMETp ¢ JIOJKHBI OBITh HAHECEHBI JIBE IIKabl - B HploTOHAX 1
4 0 GJIGJ'IOMp rpammax. JluHaMoMeTp JOJIKEH UMETh YCTPOUCTBO st 15
' P YCTaHOBKM HayaJIbHOM cuJiibl Harpy3ku Ha “0”. Ha
u3mepenus 10H
MOJIBUYKHOM IITOKE TMHAMOMETPA JI0JKEH ObITh KPIOK U3
HEp>KaBEIOLEH CTalbHOU NMPOoBOJIOKHU. Ha
MIPOTUBOIOJIOKHOM KOHIIE KOpITyca JI0JKHA ObITh MOABECHAs
CK00a M3 HePIKABCIONICH CTAIBHON MPOBOJIOKH.
JlunamoMeTp oMKeH ObITh MpeIHa3HaueH A U3MEPEHUS
HunamomeTtp CHUJIBI TIPU TIPOBEICHUH JTA0OPATOPHBIX paldOT C
5 71ab0paTOPHBI ¢ | UCIIOIIB30BAaHUEM HaOOpa MO MEXaHUKe, I TPOBEACHUS 15
’ npenenom IpalyMpOBaHMs JUHAMOMETpPA, CJIEI0BATEIHLHO, UMEET
u3mepenus S H | miockoe ocHOBaHUE, Ha KOTOpOE HaHeceHa mikana. [lena
nenenust npubdopa 0,1 H.
JnHamomeTtp ¢
JluHamoMeTp IoMKeH ObITh MpeIHa3HaueH A U3MEPECHUS
6 Tpeacsom cuisl Apxumena, uMeTh ey aeinenusa 0,02 H 15
m3mepenus 1 H P ’ y ’ '
ITo3BoJisieT mpoBecTH JIAOOPATOPHBIH IKCIIEPUMEHT 1O
H3yYeHHUIO MPSIMOJIMHEITHOT 0 IBUKEHHS; 3AKOHA
COXpaHEHUS UMILYJIbCA; UCCJIeI0OBAHNE 3aKOHOMEPHOCTH
7. | Kesod I'anuitess | 3THX ABHKeHHI, IPOBeleHUE U3MEPEHUsI NepeMeleHU, 15
CKOPOCTH U YCKOpeHusi. B cocTaB BXOAUT yroJiok
MeTAUINYEeCKHIl U3 IBYX YacTeil ¢ nepexoaHoi Myproii,
IAPUK MeTAJUIHYECKH.
Jlo17keH MO3BOJIATH U3MEPSTh: JaBJIeHUE B Mpeaesiax oOT
-100 1o +100 xIIa ¢ mOrpeIHOCTHI0 H3MEPEHUS HE XYyKe
HN3mepurenn
0,5 kIla; TemnepaTypsl B mpeneaax ot 0 1o 50 oC ¢
8. NABJICHUS U 15
TOYHOCTBIO U3MepeHns He HU:Ke 2 0C. U3mepuresb
TeMIepaTypbl
A0JI7KEeH MMeTh: HM(POBYI0 HHAUKAIUIO; IOTPedIeHne
TOKA, He 0oJiee S MA; HanpsikeHUe MuTaHusa 10 9 B.
VlcTouyHMKY JOKHBI OBITh MPEAHA3HAUCHBI JITsI CHUKEHHS U
Ucrounnku npeoOpa30BaHUs HAMPSHKEHUS TIEPEMEHHOTO TOKA W MUTAHUS
9 MOCTOSTHHOTO U | Y4eOHBIX TPHOOPOB U YCTAaHOBOK MPU MPOBEACHUN 15

MEPEMEHHOTO TOKa
(4B,2 A)

(POHTATBHBIX JTA0OPATOPHBIX Pa0OT MO UCCIIETOBAHUIO
ANEKTPUUECKUX LIeTel, HCTOYHUKOB TOKa, n3Mepenuto KI1/]
AJIEKTPOJIBUraTeIsl.
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JTUHAMOMETPOM; U3MEPEHUE CUJIbl TPEHUS CKOJIbKCHUS;
BBISICHCHHE YCJIOBHSI PaBHOBECHS pbluara; H3yu4eHHe
YCTPOMCTBA MOABMKHOTO M HETIOABM)KHOTO OJIOKA;
onpeaenenue KII/ mpu nogbeme Tena 1o HaKJIOHHOU
IJIOCKOCTH; U3YUYEHHE «30JI0TOTO MPABUJIA» MEXAHUKH;
HU3MEPEHHE CKOPOCTH HEPABHOMEPHOTO JIBHIKCHHS;
MCCJIEI0BAHNE 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
JIBIDKCHUS OT BPEMEHU; U3MEPEHHUE YCKOPEHUS JIBHKCHHUS
TeJa; UCCIIeIOBAHKNE 3aBUCUMOCTHU MEPEMELICHUS OT
BPEMEHHU NPU PABHOYCKOPEHHOM JBHKEHUH; ITPOBEPKA
COOTHOIICHUS NIEPEMEIICHHUIN PU PAaBHOYCKOPEHHOM
JIBWDKEHUH;, UCCIIEIOBAaHKE ABM)KEHHS TEJIa MO NeHCTBUEM
HECKOJIBKHX CUJI; U3BMEPEHUE KECTKOCTHU MPY>KUHBIL;
n3MepeHne K03 GUIIMEeHTa TPESHUS CKOIBKCHUS; U3YUCHUE
JIBIKEHUS TeJla, OPOIIEHHOT0 TOPU30HTAIIBHO; ONPEIeTICHNE
YCKOPEHHS TeJa 10 BeTMYMHE JACHCTBYIOIICH Ha HETO CUIIBI U
Macce Tena; U3y4eHHe paBHOBECHS Tell MOJ IeUCTBUEM
HECKOJIbKHX CHJI; U3YYCHHUE 3aKOHA COXPAHCHHS
MEXaHUYECKON IHEPTUHN; U3MEPEHHUE YCKOPEHHUS CBOOOHOTO
MajIeHus ¢ TIOMOIIBIO MasiTHUKA. B coctaB Habopa MOKHBI
BXOJUTH CICIYIONINUE JIECMEHThI M YCTPONCTBA!

Ne| HaumenoBaHue Y4yebHOe 000pyI0BaHME Koua-Bo
KanopumeTp nomken ObITh IpeIHA3HAYEH JJIS1 TPOBEACHUS
(GpOHTAIBHBIX Ja0OPATOPHBIX PAOOT MPU U3YUYECHUH
TEIUIOBBIX siBJIeHUH. KaopuMeTp 0JIKEH COCTOATh U3 ABYX
COCY/IOB: BHEILIHETO MOJIUATUIICHOBOT'O U BHYTPEHHETO
1 Kanopumerp
0. anoMuHueBoro. Ha jiHe BHEIIHero cocyza J10KHbI ObITh 15
CHelHalIbHbIE IPUINUBbI, B KOTOPHIE BCTABIISIETCS
BHYTPEHHUH cocy, oOecrieunBas ero ycTouuBoe
nojio’keHue. [Ipnbop cHaOXeH KPBHILIKOW ¢ OTBEPCTHEM IS
TEPMOMETPA.
KomrmuiexkT npeanasHaueH i COOPKU AJIEKTPUUECKUX Leneit
(c MakcuMabHBIM TOKOM, He Oosiee 10 A) mpu npoBeeHUH
JIEMOHCTPAIIMOHHBIX OMBITOB. JIOJDKEH coJiep)kKaTh HE MEHee
Kommiekr 10 MHOTOKUJIBHBIX IIPOBOJOB CO IITEKEPAMHU.
11. coenuHuTeNnbHbIX | [Ipennaznaden st cOOpKH AIEKTpUYECKUX Lernel (c 15
MIPOBOJIOB. MaKcUMalbHbIM TOKOM 10 A) rpu npoBeneHun
JIEMOHCTPAIIMOHHBIX ONBITOB. ConepkUT 10 MHOTOKMIIBHBIX
poBoJI0B co mrekepamu: 4 mT. — 100 mm; 2 wt. — 500 MMm;
250 mm — 2 mit., 2 mt. — 300 MM
JlaGopatopusbiii | KoMImiekT mo3BosisieT BHIIOIHITh HE MeHee 5 1abopaTOpHBIX
KOMILJIEKT T10 paboT B COOTBETCTBUU C TPEOOBAHUSIMHU YUEOHBIX ITPOTpamMM
KBAaHTOBBIM MIKOJBHOTO Kypca (PU3MKH, B TOM UHUCIIe: HaOIro1eHue
SBJICHUSM (B CIUIOIIHOTO U JINHEHYAaTOr0 CIEKTPOB U3ITy4eHUS,
21. KOMIUIEKTE C U3MEpEHUe paJiualiioHHOTo (OHA, ONpeeTIeHIE 15
Nunukaropom nocrosinHou [lnanka, uccienoBaHue yCTpoucTB
PalMOaKTUBHOCTU | MOJIYIPOBOJHUKOBOTO (POTOIIEMEHTA, U3yUCHHE
PAJDKC P/ B3aUMOJICUCTBUS YACTHIL U AJIEPHBIX PEaKIHM 1O
1503) dororpadusiM TPEKOB.
1 JlaGopaTtopubiii | HaGop moimkeH ObITh MpeaHa3HaueH TSl IPOBEICHUS 15
3. KOMILJIEKT I10 (bpOHTAIBHBIX Ta00PATOPHBIX PAOOT MO CIEAYIOMIEH
MEXaHHUKe TEeMaTHKe: TPagyupOBaHUe MPYKUHBI U U3MEPEHUE CUIT
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HaunmenoBanue

YuebGHoe 000pYVIOBAHKE

Koa-Bo

HalpaBJIAoLIas peiika, KapeTka, HJIEKTPOHHbIN CeKyHI0Mep
¢ 2-Ms1 TaTYUKAMH, pbIYar ¢ OChI0, KPIOUOK (2 MIT.), KeI00
(TpyOKa) ¢ neprkaTenem, MTaTUB (OCHOBaHHE, CTOIKa,
My(dTa), HOJBUKHBINA OJIOK, HETIOABUKHBIN OJIOK, rpy3 (4
IIT.), HIapHUK, OyMara KONMpoBajibHasl, KOBPUK U3 IOPUCTOTO
IJIACTHKA, TecbMa. KOMIUIEKT yKJ1abIBA€TCS B CHEIMAIbHbBIN
J0TOK. JJ11 KOHTPOJISL LIEIOCTHOCTH HAOOpOB HA BUAUMYIO
CTOPOHY JIOTKA JIOJKHO OBITh HAHECEHO yCIOBHOE
0003HaYEHHE BCEX PACIIONOKEHHBIX B HEM JIEMEHTOB C
yKa3aHHEeM WX HAaMMEHOBAaHHA U KoimudecTsa. [1iis
COCTaBJICHUS JIOTKOB B BEPTUKAIbHbIE COOPKH (70 6 IIT.) Ha
KOPITyCe JIOTKOB JIOJDKHBI OBITH PACIIOIOKEHBI CIICTIHATbHbIC
BbICTYIbl. HaGOpbI conpoBOXkIaeTCS METOAMYECKUMHU
YKa3aHMSIMH 110 KOMIUIEKTAIlMA U BO3MOYKHBIM OTbITaM. J{7st
BBINOJIHEHUSI OTIBITOB TPEOYETCs TOMOTHUTEIBHOE
HW3MEpUTEIIbHOE 000PYI0BaHHE.

[a—

JlaGopaTopHblii
KOMIUIEKT I10
MOJIEKYJIAPHON
¢buzuke u
TEPMOAUHAMUKE

HaGop nomxkeH ObITh MpeHA3HAYEH AJIS POBEICHUS
(bpOoHTAIBHBIX Ja0OPATOPHBIX PadOT MO CleAYIOLIEH
TEMaTHKE: UCCIIEJOBaHKE MTPOLIECCOB MEPEX0a BEIIECTBA U3
TBEP/IOr0 COCTOSIHUS B J)KUJKOE U 00paTHO; U3yUYeHUE
n300apHOT0, N30XOPHOTO U M30TEPMUYECKOTO MPOLIECCOB,
oOpa3oBaHue KpucTauioB. B coctaB Habopa BXOAWT:
TpyOka-pe3epByap ¢ AByMsl KpaHamu 1 1mT.
Manomerpuueckas Tpyoka 1 mr. [Tpobupka c
KpHUCTalIM4eckuM BemecTBoM 1 mt. [IpoOupka ¢
amop®HbIM BemecTBoM 1mT. [lakeTrk ¢ HaTpUEBOM COJIBIO

1 wr. [IpoGupka 1 mT. JloTok-yknaaka 1 mr. XKryr
pesunoBbli 1 mt. Habop kanmwmisipoB 1 mwr. Hywmusap
MepHbIi (MeH3ypka) 100 mi 1 mr. MHCTpYKIIMU O
BBITIOJTHEHHIO JIabopaTopHbIX padoT 1 mT. PekoMenaanuu mno
MCTIONB30BaHUIO B yueOHOM mporiecce 1 7k3. [Tacmopr
m3nenusi 1 mt. Habop momkeH ObITh yImakoBaH B KOPOOKY
ra0apUTHBIX pa3MeEpOB.

15

JlaGopaTopHbIit
KOMIUIEKT I10
OTITHKE

HaGop nomkeH ObITH MpeHa3HAYEH TSI TIPOBEICHUS
(bpoHTaTBHBIX Ja00PATOPHBIX PabOT IO CIeayIoIei
TEeMaTUKe: UCCIIEI0BAHKE SBJICHUS OTPaKEHUsI CBETA;
MOCTPOCHHE U300PAKEHUS MTPEIMETA B IUIOCKOM 3€pKalie;
cOOpKa MOJIEIN 3epKaTLHOTO TIEPUCKOTIA; HAOIIOACHIE
IIPEJIOMJIEHUS CBETA IIPU3MOU U IIJIOCKONAPAIIICIIbHOU
IUTACTHHOM; MCCIIeJOBaHUE MPEIOMIICHUE CBETA HA TPAHULIE
paszzena AByX Cpell; U3MEPEHHE MTOKa3aTesl IPEIOMIICHUS
BEIIECTBA; U3MEPEHHUE (POKYCHOT'O PACCTOSHUS U
ONITUYECKOM CHIIBI COOMpArOILeli U paccenBaroIIei JINH3;
HU3MepeHne (POKYCHOTO PACCTOSHUS COOMPAFOIICH JIMH3BI C
MOMOIIBIO (POPMYJTBI JIMH3BI; TOTyYeHHE N300paskeHHs TIPH
MIOMOILM JINH3BL; COOpKa MOJieNel IPOEKIIMOHHOTO arnmapara,
MHUKpockorna, Tpyos! Kerutepa, TpyOsl ["anmunes; HaOnmroneHue
TU(ppakiuy U HUHTEpPEPEHIINH CBETa; U3MEPEHUE JATTUHbI
CBETOBOM BOJIHBI; HAOJIOCHUE TMOJISPU3AIMU CBETa U
ABIICHUA aucniepcuu. B cocraB Habopa 10J1KHBI BXOAUTh
CIIETYIOIINE YIEMEHTHI M YCTPOMCTBA: JTMH3a ceprueckas (3

15
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HaunmenoBanue

YuebGHoe 000pYVIOBAHKE

Koa-Bo

IIT.), HOJAPOUN (2 1IT.), NU(PAKIMOHHAS PELIETKA, IUIOCKHHA
HOJYIWINHAP, MIOCKOTapaUIebHast IUTACTHHA, TUTACTHHA CO
CKOILLIEHHBIMH I'PaHsAMHU, IUIOCKOE 3€PKaJIo, IKpPaH C
pOpe3bIo, JTUMO, JIepKATENb ONTUIECKUAX IEMEHTOB (3
IIT.), JIaMIIa C KOJIMAYKOM, KIOBETa C PO3PaYHbIMU
CTEHKAaMH, KOBPHUK TUIACTHKOBBIH, COSAMHUTEIILHBIC TIPOBO/IA
(3 wT.). KoMIuiekt ykiaapiBaeTcs B CHELUANIBHBIN JTOTOK.
J71s1 KOHTPOJIS TIETOCTHOCTH HAOOPOB HA BUAUMYIO CTOPOHY
JIOTKA JIOJKHO OBITh HAHECEHO YCIOBHOE 0003HAUEHHUE BCEX
PAcCIIONIOKEHHBIX B HEM AJIEMEHTOB C YKa3aHUEM HX
HaMMEHOBAHUs U KoJuuecTBa. {1 cocTaBieHus JOTKOB B
BEPTHUKAJIbHBIE COOPKH (710 6 LIT.) HA KOPITyCE JIOTKOB
JIOJKHBI OBITh PACIIOJIOKEHBI CHICIIMATbHbIE BHICTYIIBI.
HaGophb! conpoBokIaeTcss METOAMYECKIMH YKa3aHUSIMH T10
KOMILIEKTAIlUd U BO3MOXKHBIM OIIBITAM.

—_—

JlaGopaTopHbIit
KOMIUIEKT I10
ANEKTPOJMHAMUKE

JlomkeH Mo3BOISITh MPOBEIEHUE MPAKTUYECKUX padboT Mo
TeMaM: 3apsijiKa U pa3psaKa KOHJIEHCATOpa, UHIYKIUS U
CaMOMHIYKIIHS, IEPEMEHHBIN TOK, 3aKOHBI OCBEIIEHHOCTH.

15

Mwiutnamnepmerp

JlomKeH Mo3BOJISITh MPOBOJUTH U3MEPEHUs B Tipenenax (-5) -
0-(+5) MA u (-50) - 0 - (+50) MA c iero#t genenus 0,5 MA
Ha NEepBOM Npejniene U S MA Ha BTopoM npenene. Mmeer
CMEIICHHLIA HOJIb Ha IIKaJIe

15

Ha6op mo
ANEKTPUUYECTBY

HabGop nomkeH ObITh peHa3HAYCH IS TPOBEICHUS
(POHTATBHBIX JIA0OPATOPHBIX PaOOT MO CIACAYIOIICH
TEMaTUKe: COOpKa MEKTPHUUECKON LENH U U3MEPEHHE CUIIbI
TOKa M HANPSHKEHUS Ha €€ Pa3IMYHbIX YUacTKaXx;
pEryJIMPOBaHME CUJIBI TOKA MIEPEMEHHBIM PE3UCTOPOM;
HaOJI0/IEHUEe XUMUYECKOTO IEHCTBHS 3JIEKTPHUUECKOTO TOKa;
cOopKa raJbBaHMUYECKOTO JIEMEHTA U HCIIBITAHHE €r0
NEeNCTBHS; UCCleJ0BAHNE 3aBUCUMOCTH CUJIBI TOKA Ha
y4acTKe LEMU OT HAMPSHKEHUS U COMPOTUBIICHUS; U3MEPEHUE
COIMPOTHUBIICHUS IPOBOJAHUKA; U3MEPEHNE MOIIIHOCTU U
paboThI TOKA B AIEKTPUUECKON JaMIle; U3yUeHHE
MarHUTHOTO MOJIsl IOCTOSIHHOTO MarHuTa; U3y4yeHue
AIIEKTPOJIBUraTeNsl IOCTOSSHHOTO TOoKa; n3Mepenue KITJ{
anektpoasurarens; usmepenue IJ1C u BHyTpeHHEro
COINPOTHBIIEHUS UCTOYHHUKA TOKA; U3MEPEHUE YEIBHOTO
COTPOTHUBIICHUS IPOBOIHUKA; U3yUEHHE MOCIIE0BATEILHOTO
Y TIapajuIeIbHOIO COEIMHEHUS IPOBOIHUKOB; ONPEAECIICHNE
3apsia dJIeKTpoHa; HaOII0eHHe JEHCTBUSI MAarHUTHOTO TMOJIS
Ha TOK; U3Y4YCHUE SIBJICHUS JIEKTPOMArHUTHON MHIYKIUH.
Ha6op JOJDKEH conepxaTh: KiTto4 (BBIKIIOUYATEND ),
MpeHA3HAYCHHBIN 17151 3aMbIKaHUS U Pa3MbIKaHUS
AIIEKTPUYECKON LIEMH; JIAMITbl HAKAJIMBAHUS HAIPsLDKEHUEM
nutanus 3,5 B u 6,3 B; pe3sucTops! CONpOTUBIEHUSIMU
R1=12 OM, U3roToBJI€HHBI U3 HUXPOMOBOW MPOBOJIOKU
nuamerpom 0,25 MM u R2=6 Om, U3roTOBJICHHBIEC U3
HUXPOMOBOM MPOBOJIOKU 1uameTpom 0,36 mwM;
IIPOBOJIOYHBIN IEPEMEHHBIN PE3UCTOpP conpoTuBiacHUeEM 10
Owm, cpeHHi1 BBIBOJI KOTOPOTO CBSI3aH C MOJI3YHKOM
(IBMXKKOM) M MAapKUPOBaH HUMPOI «2»; KpailHUE BBIBOJIBI

15
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HaunmenoBanue

YuebGHoe 000pYVIOBAHKE

Koa-Bo

OPOHYMEPOBaHbI « 1» U «3»; 3JeKTPOABUTATEIb
MIOCTOSIHHOTO TOKa; MTPOBOJIOYHBIN MOTOK Ha
LWIMHAPUYECKOM U30JIALIMOHHOM KapKace ¢
COCIIMHUTEIIFHBIMU BBIBOJAAMHU M3 MOHTA)KHOT'O TIPOBOJA — 2
IIT.; TIOJIOCOBbIE MAarHUTHI — 2 LIT.; IPU XPaHEHUH
HEOOXOIMMO UX PACIOJIOKHUTH MAPAIIEIBHO IPYT K APYTY
Pa3sHOMMEHHBIMHU IOJIFOCAMH, KOTOPbIE HY>KHO COETUHUTH
IpUIaraéMbIMU PEpPOMArHUTHBIMU (3KEJIE3HBIMMU)
IUTACTUKaMM; KoMIac (MarHUTHas CTPEJIKA Ha MOJACTaBKeE;
Pa3HOLIBETHBIE COETUHUTEIbHBIE TPOBOJHUKY (& 1MIT.),
cHa0XEeHHBIE ¢ 000MX KOHIIOB IITEKEPaMHu U THE3/1aMU;
NPY>KUHHBIE KOHTAKTHI THITA «KPOKOIUID), C
IPOTUBOIOJIOXKHON CTOPOHBI CHAOKEHHbBIE THE3AAMU;
KIOBETa MPSMOYTOJIbHAS M3 TIPO3PAYHOTO M30JISIIIMOHHOTO
MaTepHala; MpUIaraloTcs MEKTPOAbl MeIHbIE (2 MIT.) U
OLIMHKOBAaHHOE >keJ1e30 (1 MIT.); 31eKTpoabl CHAOKEHBI
IUTACTUHYATBIMH BBIBOJIAMH (JIETIECTKAMM) JJISt
MOJKITFOUEHUSI B AJIEKTPUUECKYIO IIETTh; METANTHICeCKUI
IUTAHIIET C 3aLIUTHBIM MTOKPBITUEM, NIPEIOXPAHSIOLUIUM OT
3aMBIKaHUs TIPU CITyYaitHOM KaCaHWHU COEIMHUTEIBHBIX
IPOBOJIOB, IPEHA3HAYCHHBIN [l yCTAHOBKHM HA HUX
DIIEMEHTOB SJICKTPUYECKUX IIETIEH, B IMTOACTAaBKU KOTOPBIX
CHHM3Y BMOHTUPOBAHbI MATHUTHBIE MTOJIOCKH;
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA. BHYTpB yrakoBku
JOJI’KHO OBITH BIOXKEHO OMKcaHue Habopa (macmopT).
Kaxxapiit Habop ykiaapIBaeTcs B JIOTOK. J1Ji1 KOHTpOIIS
LIEJIOCTHOCTH HA0OPOB Ha BUJIUMYIO CTOPOHY JIOTKA JIOJIKHO
OBITh HAHECEHO YCIOBHOE 0003HAUYCHHUE BCEX
PAcIIONIOKEHHBIX B HEM 3JIEMEHTOB C YKa3aHUEM UX
HAMMEHOBAHUS U KoJm4uecTBa. J{Jisi COCTaBNeHHS JIOTKOB B
BEpTUKaJIbHbIE COOPKH (70 6 IIT.) HAa KOPIYCe JIOTKOB
JIOJKHBI OBITH PACTIONIOKEHBI CIICTIHATbHBIC BHICTYIIHI.
HaGopb! 10mKHBI OBITH 0OECIIEYeHbl PEKOMEHIAUSAMHU 110 UX
UCTIOJIB30BaHUI0 Ha OyMaKHOM HocuTene. Vcnonbp3oBanne
Habopa TpeOyeT JOMOTHUTEIBHOTO 000PYI0BaHUS:
HCTOYHHUK TOKA U 3JIEKTPOU3MEPHUTEIIHHBIE TIPUOOPHI
(ananorosble, IU(PPOBBIC, TATUYUKH).

Ha6op o
ANEKTPOITU3Y

npe€aHasHa4yacTCs JJIA ACMOHCTPAlMOHHBIX OIIBITOB 11O
AIIEKTPOIIU3Y, HO MOKET OBITh HCIIOIB30BAH IS
71a00paTOPHBIX padoT.

15

Ha6op Ten o
KaJIOpUMETPUHU

HaGop nomkeH ObITh MpeHA3HAYEH AJIS IPOBEICHUS
(POHTATBHBIX JTA0OPATOPHBIX PA0OT MO CIAEAYIOIICH
TEMaTHKe: U3MEPEHHE pa3MepoB, 00beMa, MacChl TET;
HCCIICIOBAHUE 3aBUCHMOCTH MAacChl TEJl OT UX 00beMa;
W3MEpEeHHE IIOTHOCTH;, PACIIO3HABAHHUE BEIIIECTBA MO €ro
TJIOTHOCTH; U3MEPECHUE YACIBHOU TEIIJIOEMKOCTH;
HUCCICOOBAHUC 3aBUCUMOCTH CHJIBI TSOKCCTH OT MACCHhI,
M3y4YeHUE TUIOTHBIX YIIAKOBOK M CPaBHEHHE MapaMeTPOB
KPUCTAIUTMYECKHUX PEIIETOK; H3MEPEHUE KOJIMYECTBA
BemecTBa. B HaOop BXOIAT TpH MUJIUHIpA: CTAJIbHOM
JIATYHHBIN, AJTFOMUHWEBBIN, o6bemom 20 M1 wtu

15
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1ab0paTOpHBI

o0BbeMa TBEPBIX TeJ JTH000# (HOpMBI, HE BXOISMIINX B
U3MEPHUTENbHBIN IWIMH/ADP, U UCIIOIb30BaHUS TIPH
MCCIICIOBAaHUN BBITAIKUBArOIIEH cuiibl. CTakaH JOJDKEH
OBITh M3TOTOBJICH U3 MPO3PAYHOTO CTEKIA B hopme
WIMH/IPA, B BEPXHEH YacTH KOTOPOTO COOKY NMPHUBAPUBACTCS
HeOoJbIas TpyOKa JUIs CIMBa BOJBL. 00BEM CTaKaHa
BBICOTA PACIIOJIOKEHHSI TPYOKH JUISI CIIMBA BOJIBI TOJKHBI

Ne| HaumenoBaHue YueOHoe obopyroBanmne Kous-Bo
26 mn
HaGop Ten paBHoii | Habop nomxen coaepxarb NpIMOYTOJIbHbIE OpPYCKH U3
12. MAaccChl ¥ PABHOTO | CTaJM, AJIFOMUHHUSA U IUIACTMACCHI, YJI0KEHHBIE B THE3/1a 15
o0bema YKJIaJIKU; B HA0Ope He MeHee 3 Tedl.
[{unauHIpsl AOTKHBI ObITH MPEAHA3HAUEHBI JIJISl BHITOJIHEHUS
Hunusap 71a00paTOPHBIX PabOT MO U3MEPEHHIO 0ObeMa KUAKOCTH,
2% U3MEPUTENBHBIN | 00beMa TBEP/IbIX TEJ, BHITAIKUBAIOIIEH CHIIbI U J1p. [1oMKHbBI 15
(MeH3ypKa) II03BOJIATH ITPOBOAUTH U3MepeHus B npenenax 100 mi ¢
HOTPEIIHOCTHIO HE BbIIIE 1 MIL
Ha0op nosxeH 0bITh IpeHA3HAYEH A5 POBEICHUS
(ppoHTANBLHBIX J1A00PATOPHBIX PAadOT MO cJeayrLei
TeMaTHKe: H3MepeHHe TeMIlepaTypbl KPUCTALIH3ALUH
Mpnéop a1s BellecTBa; HAOJII0IeHUE 32 OTBepAeBaHNEM aMOPQ)Horo
2 TeJIa; HCCIeI0BAHHE CBOMCTB Nepeox/IakIeHHOI
3. H3YHeHHH skuakocTu. Habop 10/15keH coCcTOATH M3 TPeX NPOOUPOK € 15
IUIABJICHUS TeJl
BellleCTBAMHU 3€JICHOr 0, 0€JIOr0 M PO30BOro LIBETOB
Maccoii 10 5 r. Padouuii 1uana3oH TeMmneparypbl 10JKeH
COCTaBJIAITh B npefenaax ot 35 go 65 °C; temneparypa
KPUCTA/UIM3ALUM BenlecTB He Bbime S5 °C.
TpnGop s [TprOop 1mo3B0OJIAET IPOBECTH OIBITHI IO UCCIIETOBAHUIO
PaBHOMEPHOTO IBHKEHUSI, U3MEPEHUSI CKOPOCTH H T.II.
2 HaOJI0ICHUS .
4 TpyOka ¢ 3ariaymkoi - 1 mrT.; NomiIaBokK - 1 mT.; KOJbIo 15
PaBHOMEPHOTO )
N MHJIMKAaTOpHOE - 3 1T.; NpoOKa pe3nHoBas - 1 mir.
PyKOBOJCTBO 1O 3KCILTyaTaluu - 1 mrT.
Kommnekt «PaguokoHCTpyKTOp» NpeHa3HA4YEH IS
poBeJIcHNUS PPOHTATLHOM TabopaTopHoit padoTel «COopka
Y UCTIBITAHUE IETEKTOPHOTO MPUEMHHUKAY, & TAKXKE IS
BBIIIOJTHEHMSI pa0boT pU3HUYECKOro npakTukyma «Msyuenue
¢bu3nueckux OCHOB paguonpuemay, «Mzyuenue ycrpoiicTsa
2 Paguo- pasvonpUeMHHUKa NPsAMOro ycuieHus»; «MccnenoBanue 15
5. KOHCTPYKTOP paboThl TpaH3ucTOpay; «lccnenqoBanue XapakTepUCTHK
YCWJIMTEIII HU3KOM 4acToThI»; «Pacuer u ucneiranue
reHepaTopa npsIMOYTrOJIbHBIX UMITYJIbCOB». OTHEIbHBIE
COCTaBJIAIOLIME HA0Opa MOTYT UCIIOJIb30BATHCS IS
BBITIOJTHEHHSI KPATKOBPEMEHHBIX 3KCIIEPUMEHTAJIBHBIX
3a/IaHHM.
62 Crakan otnuBHOU | [IpenHa3sHaueH JUist JeMOHCTpalUu crocoda U3MepeHus 15
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Ne| HaumenoBaHue Y4yebHOe 000pyI0BaHME Kous-Bo
OBITh COIJIacOBaHbI ¢ HAOOPOM TeJl IO KaJIOpUMETPUU
Hcnons3yeTcs 1uist U3MEpEHUs! TEMITEPATyphl pa3IMYHbIX
Cpell MyTeM HENOCPEACTBEHHOTO KOHTAKTa 30H/a C
Tepmometp 00BEKTOM M3MEPEHUs B TEXHOJIOTMUYECKUX MpoIeccax
72. JJIEKTPOHHBIN Pa3IMYHBIX OTpaciei MPOMBIIUICHHOCTH, B JIA0OPaTOPHBIX 15
TOH- 5 HcCie0BaHuAX U B ObITy. /lnanazon usmepenus ot -60 10
200°C. Iorpemnoctu, °C B quanaszone ot -30 no 120°C, B
nuanazone Menee -30 1o -60 u 6onee 120 mo 200°C.
2 Hunuuap O6bem 56 M1, Macca 66 T., o radapuram, BXOJUT B 15
8. TJTACTUKOBBIN MEH3YPKY.
O6opyaoBanue i1 oGecrieyeHHs1 Y4eOHO-MCCIe10BATEIbCKON 1eATeJbHOCTH
I'eneparop npeaHa3HaueH IS OJTYUYEHHUS] TAPMOHUYECKUX U
MIEPUOINYECKHUX HAIIPSHKEHUN TPEYTOJIbHOU U
npsMoyrosibHOU (popmer 10 100 kI'11 B 1aGopaTopHBIX
paboTax MpakTHUKyMa MPH UCCIEA0BAHNN aKyCTHYECKUX
SBJICHUM, SJIEKTPUUYECKUX LIENIEH IEPEMEHHOTO TOKa C
2 I'eneparop AKTUBHOW M PEaKTUBHOW HAarpys3kamu. ['enepatop nomkeH 5
9. | 3ByKOBO#1 4acTOTHI | (POPMUPOBATH OHOBPEMEHHO TP BHJIa CUTHAJIOB:
IPSIMOYTOJIBHOTO, TPEYTOJIBHOTO U CHHYCOUJAIBHOTO
HaNpsOKEHUN U o0ecreyuBaTh BEIOOP OJHOTO U3 6-TH
JMarna30HOB 4acTOThl. ToyHasi yacToTa reHepaluu J10JKHA
o0ecreunBaThCs 3a CUET CO3/IaHUSI COOTBETCTBYIOIIETO
YIPABJISIOLIET0 HANPSKEHMUSL.
I'MA- 2 notka. B coctaB BXOAAT: AMHAHOMETPHI, TPY3bl, TOJABECHI,
; naGopaTopus JaTYMKH, CEKYHIOMEp € TOHOCTbIO 0,001 cexyHnna,
0. Mexanmueckpe | KOIPKYIATOP, phIMar-uHelKa, MEXaHH1eCKas CkaMbs 30 cm 5
JR— CO BCTaBKOM U JIpyroe o0opyaoBaHUe, HEOOXOUMOE IJIs
IPOBEJICHHS 1A00OPATOPHBIX padoT.
I'MA- 1 norok. B cocTaB BXOIAT: KIHOY, INTOCKOMAapaJlIeIbHAs
nabopaTopus IUIACTHHA, TOTYLHINHADP, LWMIHHAPUIECKUE JIUH3HI (4
13. OnTHueckue u HITYKH ), OCBETUTEIIb IIJIOCKON ONTHUKH U JPYToe 5
KBaHTOBBIE o0opynoBaHue, He0OOXOAUMOE [T IPOBEACHUS
SIBJICHUS HKCIIEPUMEHTAIbHBIX pPadoT.
I'MA- 1 norok. B coctaB BXOIAT: TUTPOMETP, TalIMEP, BECHI
3 naboparopus anekTpoHHsie 0,01 rp, TepMoMETp, KATOPUMETP, MAHOMETP, 5
2. TennoBbie My(dTa mTaTUBA, CTOIKA IITAaTUBA U Ipyroe 000py10BaHuUE,
SIBJICHUS HE00X0MMOE ISl IPOBE/IEHUS] IKCIIEPUMEHTAIbHBIX paboT.
IHMA- 2 notka. B Habop BXOaAT: pe3uUCTOpsI (5 MITYK), 3BOHOK,
MarHuThl NOJOCOBBIE, KaTyIlIKa-MOTOK, KOMIAc,
3 naboparopus 6 5
3. | DrexrpomarnuTh AJIEKTPOJIBUraTelNb, KaJbKYyJIATOP U APYroe 000pyJOBaHUE,

bIC ABJICHUSA

HE0OXOAMMOE JIJIsl TPOBEICHUS KCIIEPUMEHTAITBHBIX
sagaaui mo [ A.
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W

Komimiekr mis
MIPAKTUKYMa 110
3JIEKTPOJMHAMUKE

JlomkeH 1Mo3BOISITh MPOBEICHUE MPAKTUYECKUX padboT 1o
TEeMaM: 3apsjiKa U pa3psaKa KOHJIEHCATOPa, MHIYKIUS U
CaMOMHAYKIMS, IEPEMEHHBIN TOK, 3aKOHBI OCBEILIEHHOCTU. B
KOMIUJIEKT JIOJDKHBI BXOJIUTh: METAJUTMYECKOE pabodee 1moie,
KJIFOY, MYJIBTUMETP, KOHJEHCATOPbI, PE3UCTOPHI ,
MEPEMEHHBIN PE3UCTOP, CBETOAUO]] C PE3UCTOPOM, THO]]

J 7K, Tpan3zucrop, HOTOINEMEHT, TEPMUCTOP, JIaMIIa, IiaTa
JUUISl YCTAHOBKHM KOHJICHCATOPOB, KaTYIIKA UHYKTUBHOCTHU C
CEepPACYHUKOM.

Ocuumtorpad

[Tpennasnauen s oOecieyeHns OTHOBPEMEHHOM
PETUCTPALIUU JBYX CUTHAJIOB - HAMPSHKEHHUI Ha
IMPON3BOJIBHBIX 3JICMCHTAX 3J'IeKTpI/I'-IeCKOI\/'I CIIn.
Ocmunorpad 10KeH MPeACcTaBIsTh OO0 CrieuaTbHYIO
IMPUCTABKYy, KOTOpass COBMECTHO C UBMCPUTCIIBHBIM OJIOKOM
MpeBpalaeT SKpaH KOMIbIOTEPa B DKPaH JBYXKAHAIBLHOTO
1 poBoTO 3amoMuHarIero ocmuiorpada. Ocuusnorpad
(mpucTaBKa) JI0JDKEH UMETh JIBa BXOJHBIX KaOelns U IBa
nepekirouatens kodhdummenta genenus «1:1» / «1:10» (1o
OJIHOMY Ha KaxbIi kaHan). JlomkeH o0ecnieunBaTh
JIEMOHCTPAIIHIO OTIBITOB IO UCCIIETOBAHHIO TIEPEMEHHOTO
TOKA, IPYTUX MEePHOINUECKHUX MPOIIECCOB HEOTPAHUUEHHOM
MMPOAOIKUTCIIBHOCTH, a TAKXKE OJHOKPATHBIC U UMITYJIBCHBIC
mporiecchl (3apsiaKy KoHAeHcaTopa, Bo3HukHOBeHue D/1C
WHIYKIIUW U CAMOUHIYKITUH).

ﬂeMOHCTQa!!I/IOHHOQ 060[)!2!01331—[1/[6

Anarirep aiis
MOIKITIOYEHUS
ONTHYECKHUX
JaTYNKOB

AnanTep HEOOXOAUM ISl U3MEPEHHUSI HMHTEPBAJIOB BPEMEHHU B
ONbITax ¢ NOMOMIBIO ONITUYCCKUX NATYMKOB MHTCPBAJIOB
BPEMEHHU U MPUHAIJICKHOCTEN K HUM. JloyKeH ObITh
OCHAIICH 2 THE3daMM JIA IOACOCANHCHU A HITCKEpa
nuameTpom 1/4 nroriMa, 1 UMETh HE MEHee 2 CBETOIMOIHBIX
WHJUKATOPOB MOKa3bIBAIOIINX COCTOSIHUE CTBOpA
ontuyeckux BopoT. [lpu moacyere nHTEpBaIOB BpeMEHU
JOJKEH 00ecTeunBaTh pa3pelnieHne He Xyxe 2 mc. Jlomken
OBITh COBMECTUM ¢ TIpeoOpasoBaresieM curHaia USB

Anantep s
YCTaHOBKHU
JaT4yrKa
paccTOsIHUS Ha
KapeTKy

Joipken obecrieunBaTh YCTAHOBKY JIATYMKA PACCTOSIHUS
HENOCPEJICTBEHHO Ha KapeTKy (BXOAMUT B KOMIUICKT JIJIst
OTBITOB M0 KHHEMATUKE U JUHAMHUKE MPSIMOJIMHEHHOTO
JBUKEHHSI B OTBITAX 110 U3yUYEHUIO OTHOCUTEIbHOCTH
JBIKEeHUS. [{0JKEH MO3BOJISATh IEPEHECTH CUCTEMY OTCUYETa
Ha JBIKYIIUKCSA 00beKT. J[oKeH ObITh BBIIIOJIHEH B BUJIE
METAJUINYECKOM TIIACTUHBI COTVIACOBAHHOM € Pa3MEPOM
HUIIIY, PACTIONIOKEHHON Ha BEpXHEH CTOpOHE KapeTKU U3
KOMILJIEKTA JIJIsl OTBITOB MO KWHEMATHUKE U IMHAMUKE, B
LIEHTPE KOTOPOM PACIOI0KEH BUHT C KOHTPOBOYHOM T'ailkoH,
COTJIACOBAHHBIN C pe3b00BBIM OTBEPCTHEM B JHUIIIE KOpITyca
JTaTUYMKA PACCTOSHUS
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bapomerp-
aHepousn

[TpennasHaueH Ui U3y4yeHHst U3MEPEHUs: aTMOCHEPHOTO
JTaBJICHMsI, HAOJIIO/IEHUS 32 U3BMEHEHUSIMU aTMOC(epHOTro
JaBieHUs. bapomeTp noJKeH coaepKaTh U3MEPUTEIbHBIN
MEXaHHU3M, OCHOBAHHBII HA UCIIOJIb30BAHUU ABYX
AQHEPOUHBIX KOPOOOK; UMETh (PMKCUPYIOILYIO U
nokaspiBatouiie crpenku. Konctpykuus 6apomerpa A0KHA
IIPElyCMaTPUBaTh €0 3KCIUIyaTallii0 B HACTEHHOM
BapuaHrte. bapoMerp 10J1KeH COOTBETCTBOBATH CIIEIYIOIIUM
TEXHUYECKUM XapakTepucTukaM: JlnanazoH HabI0aaeMoro
nasieHas B npejaenax or 96000 no 104000 I1a u B npenenax
ot 720 no 780 MM prt. cT. Llena nenenus mkainsl He xyxe 100
ITam I mm. prT. cT. [IOrpemIHOCTS U3MEPEHHUS 1aBIICHUS B
npenenax 720 , 760 mm. pt. cT, He 607ee 3%, B OCTAIbHBIX
yacTsx, He oonee 5%

bnok ¢
MIPUHAJITIEKHOCTS
MH

JloyKeH coCTOSATh U3: - pOJIMKA C IIPOPE3SMH,
YCTaHOBJICHHOT'O Ha MOAMIMIHKKAX B [1-06pa3sHoM
JieprKaTelie, B OCHOBAaHUHU KOTOPOT'O BBITMIOJIHEHHI /1Ba
OTBEPCTUS C pe3b00H, MPUUYEM, OCh OJTHOTO
NEPIEHIUKYIIIPHA OCU BpalllEHUs POJIMKA, a OCh JPYroro —
napajuiesibHa; - CTPYOLIMHBI C IBYMSI BUHTaMH
o0ecreynBaroIei UCIoIb30BaHUE POJIMKA B KAYECTBE
HEMOABHKHOIO OJIOKA U €r0 YCTAaHOBKY Ha HAITPABIISAIOLIYIO
13 KOMIUIEKTA /ISl OIBITOB 110 KHHEMATUKE U JUHAMHUKE
NPSIMOJIMHEMHOTO ABMXKEHUS; - CTEPIKHS ISl KPETICHUS
070K, AMaMEeTpoM He MeHee 9.5 MM U ATuHOM He MeHee 14
CM, Ha OJJTHOM M3 KOHIIOB KOTOPOT'O BBIIIOJHEHA Pe3b0a,
coBMecTHMas ¢ oTBepcTueM B [1-o0pazHom nep:xarene; -
BHHTA JIJISl KPEIJICHUS] POJIMKA B CTPYOIIMHE.

Benepko
Apxumena

JlomkHO OBITh PEHA3HAYCHO /ISl JEMOHCTPAIIUN ACUCTBUS
KUJKOCTH Ha TIOTPY>KEHHOE B HEE TEJIO U U3MEPECHUS
BBITAJIKUBAIOIIEH CUIIBI. B cOCTaB MOMKHBI BXOIUTE:
BEJICPKO, TEJIO IIMIHHAPUIECKON (DOPMBI U NIPY>KUHHBIN
JuHaMoMeTp. BHyTpeHHue pa3Mepbl Beaepka JOIKHbBI
COOTBETCTBOBATh HAPYKHBIM pazMepaM Teia. [{uaamometp
JOJI’KEH COCTOSATH U3 CKOOBI, OTKPBITOM MPY>KUHBI H CTEPKHS
C KpPIOYKOM JIJIs1 MMOJIBEIIMBaHUs Benepka. OTyeT nmokazaHuit
JTOJIKEH MPOU3BOAUTHCS MO MEPEBUKHOMY YKA3aTEII0
crepxHs. [IpenHazHadyeHo 711 JEMOHCTPALMK ACHCTBHS
JKUJIKOCTU Ha NIOTPY>KEHHOE B HEE TEJIO0 U U3MEPEHHUS
BBITAJIKUBAIOLIEH CHIIBI. B cOCTaB BXOAAT: BEAEPKO, TEJIO
WIMHAPHUYECKON (DOPMBI U IPYKUHHBIH TUHAMOMETD.
Buytpennue pazmepsl Be€pKka COOTBETCTBYIOT HAPYKHBIM
pa3mepam tena. Beicora Benepka 100 MM, nuametp 45 MM.
JlnHaMOMETp COCTOUT M3 CKOOBI, OTKPBITON MPY>KUHBI U
CTEPKHSI C KPIOYKOM ISl OJBEIIMBaHUs BeAepka. OTuer
MOKa3aHWI TPOU3BOAUTCS IO NEPEABUKHOMY YKA3aTEIIO0
crepxHs. [IpenHazHadyeHo U1 AEMOHCTPALUK ACHCTBHS
KUJKOCTH Ha TIOTPY>KEHHOE B HEE TEJIO U U3MEPECHUS
BBITAJIKUBAIOLIEH CHIIBI. B cOCTaB BXOAAT: BEAEPKO, TEIO
MATUHAPUYECKOU (POPMBI M IPY>KHMHHBIA THHAMOMETD.
BayTtpeHHue pasmepsl BeJepka COOTBETCTBYIOT HAPYKHBIM
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pa3zmepam tena. Beicora Benepka 100 MM, nuamerp 45 MM.
JluHamoMeTp COCTOUT U3 CKOObI, OTKPBITOM MPYKUHBI U
CTEPXKHS C KPIOUKOM IS [TO/IBEIIMBaHus Beaepka. Oryer
MOKa3aHUM MPOU3BOAUTCS 10 MEPEABUKHOMY YKa3aTEIIO
CTEPXKHSL.

I'py3 HabOpHBIi
Ha 1 kr

[IpenHazHaueH A7 NPOBEACHUS JEMOHCTPALIMOHHBIX
OIBITOB I10 TEMATHKE: MIOHATHE O CHJIE TSHKECTHU; IOHSITHE O
CHJIE YIPYTOCTH; 3aBUCUMOCTb J1e(h)OpMalMy OT CHIIBL;
CJIOKEHHE CUJI, JEMCTBYIOIIMX HA TEJO MO OJHOM MPsAMOI;
CUJIa TPEHHUS; IPOSIBIICHNE UHEPLIMHU; IPUMEHEHUE TIpaBuiia
MOMEHTOB; IPYKUHHBIN MasTHUK U Jp. B cocTas rpy3a
HaOOPHOTO JOJHKHBI BXOJUTH OJWH OMOPHBIN IPy3 €
KproukoM 50 © ¥ ATk cheMHBIX Ipy30B 1o 50 r (1 mr.), 100
r (2 wr.), 200 r (1 mwrt.), 500 r (1 wrt.). B nenrpe onopuoro
rpy3a JI0JKEeH ObITh YKPEIUIEH KPYTJIbIA CTEPIKEHB C
IUIOCKUM KPIOYKOM TOJIIMHON MEHbIIE TUaMeTpa CTEPKHS.
Ha crepeHb JOIKHBI JIETKO HAZEBATHCS CTOJIOMKOM
ChEMHBIE T'PY3bl, HIMEIOIINE B LIEHTPE KPYIJI0€ OTBEPCTHE
JUaMETPOM, MPEBBIIAIOLIIM IUAMETP CTEPKHSA, U
paauaIbHbIe BBIPE3bl, pa3MEpPOM MPEBBIMAIOLIUM TOIIUHY
KpIOUKa.

[Tpubop s
JIEMOHCTpAILNH
BpaIlCHUSI paMKH
B MAarHUTHOM T10JI€

[TpuGop npenHa3HAYeH MPUHIIAIIA TSHCTBHS
QJICKTPOABUIATCIIA IIOCTOAHHOT'O TOKA, BOBHUKHOBCHUSA
MHAYKIHOHHOTO TOKA MpHU MepecedyeHNH MarHUTHOTO MOJIs
3eMJIH 3aMKHYTBIM IPOBOAHUKOM. Pabouee HanpshkeHne He
6onee 4 B

JlaTtuuk
paccTosHus

JloJKeH MCIoJIb30BaTh AJIEKTPOCTATUYECKUM
npeoOpaszoBarTeib Kak U3ydyaTellb U IPUEMHHUK IS
oTpesIeNICHUs] PACCTOSIHHSI 10 00BEKTa METOIOM U3MEPECHHUS
BPEMEHH OTpakKeHUs curHana. JlomkeH u3MepsiTh
paccrostHue B auanaszone ot 15,0 cM 10 8,0 M ¢ TOUHOCTBIO
1o 1 mm. JlomkeH UMeTh HE MEHee JBYX PEKUMOB padOThI,
OJIMH U3 KOTOPBIX JIOJDKEH OBITh MpeHA3HAYCH IS
M3MEpEHUsI pacCTOSIHUM 110 2,0 M C MOBBIILIEHHOM
TOYHOCTHIO. M31mydarens 1okeH noBopayuBaThes Ha 180°.
KoncTpykuus kopiyca naTyuka J0JKHA A0MYCKaTh €ro
YCTaHOBKY U (PUKCAIIMIO HA CTEPIKHE IITATHBA, TUAMETPOM
1o 12,7 MM, a Takke Ha HaMpaBJISIOMICH U3 KOMILICKTA IS
OMBITOB 10 KUHEMATHUKE U JUHaMuKe [[oJKeH ObITh
COBMECTUM ¢ nipeoOpazoBarenieM curHaia USB

JnHamomeTpol
JEMOHCTPALIMOHH
bI¢ (mmapa) ¢
MPUHAIICKHOCTS
MU

[Ipeana3zHaueHsl 17151 U3BMEPEHUSI CHIIBI TIPU MPOBEICHUN
JIEMOHCTPAIIMOHHBIX OIBITOB IO MeXaHuKe. B coctaB Habopa
JTOJKHBI BXOJIUTh JIBA JUHAMOMETPA B KPYTJIBIX
METaJUTMYECKUX KOpITycaxX ¢ MPUHAIC)KHOCTIMHU: MOJIETh
JIBYTaBPOBOM OaJKu C JICTCHUSIMU U ABYMS TIEPEIBIKHBIMU
KpIOYKaMHU, JIBa CheMHBIX KPYTJIbIX CTOJIMKA, JIBA ChEMHBIX
0JI0Ka ¥ JIBE€ TpEeXTpaHHbIEe ONOpHBbIE pU3MbL. Lludepbnar n
CTpeJIKa KaXKJ0T0 JMHAMOMETPA JOJIKHBI ObITh 3aITUIIICHBI
crexiiom. [1lkana qBYCTOPOHHSIS ¢ HYJIEM MTOCEPEINHE.
[Ipenen nuamepenus cuiibl KaxapIM AuHAMoMeTpoM 10 12 H.
Ilena nenenus mkansl 1 H.
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3BOHOK
AJIEKTPUYECKUN
JE€MOHCTPALIMOHH
BIN

3BOHOK JIOJKEH ObITh COOpaH Ha MaHeNIu U3 MPO3PayHOro
IUTACTUKA JUISl HAIJIATHOCTU IIPU U3YYEHUH 0COOEHHOCTEN
KOHCTPYKIUU. JIOJKEH IMUTAThCS OT UCTOYHUKA
IIOCTOSIHHOT'O HanpsbkeHus 12 B.

HWctounuk
BBEICOKOTO
HaIpsKCHUS

HcTouHuk nmpeHa3HayeH IS UCIIOJIb30BaHMs U
MOCTAHOBKE JIEMOHCTPALIU, B KOTOPBIX HEOOXOAUMO
BBICOKOE HalpshKEHUE, peryiupyemoe B npeaenax ot 0 go 30
kB.B cocTtaB 1071KHBI BXOJAUTH BBICOKOBOJIBTHBIN
KOHJIEHCATOP B U30JHUPYIOLIEH TpYOKe C pa3psIHUKOM s
JEMOHCTpPAILIMH BHICOKOBOJIBTHON AYTH U COEIMHUTEIbHbBIE
BBICOKOBOJIBTHBIE IPOBOJIHUKHU €O IITEKEpaMu. McTouHnK
JIOJIKEH COCTOATh U3 CUIIOBOTO TpaHchopMaropa u
3JIEKTPOHHOTO OJI0Ka, BKIIIOYAIOIIETO B ce0s ClIeayIolIHe
AJIEMEHTHI: IBYXKOHTaKTHBIN IPSIMOXOA0BOU
npeoOpa3oBaTelib, BBICOKOBOJILTHBIN TpaHchopmaTop,
CUMMETPUYHBIN MIECTUKACKAIHBIN YMHOXKUTENb
HanpsHKeHus1, TU(POBOI U3MEPHUTENb HANIPSHKEHUS U cXeMa
PEryJIupoBaHMs OTPaHUYECHUS HAIIPSHDKEHUS U TOKa.
[TudpoBoii u3MepUTENHh MOKA3bIBACT HANPSIKEHNUE MEKITY
KJIEeMMaMH UCTOYHUKA. VICTOUHUK TOJIKEeH 0oOecreunBaTh
PETYJINPYEMOE BBIXOJIHOE ITOCTOSIHHOE HAIIPSHKEHUE B
npenenax ot 0 go 30 kB.

HNctounuk
IIOCTOSIHHOT'O B
MIEPEMEHHOTO
HaIpsKeHUS
(6+-10A)

HcTOYHUK JOMKEH OBITh IPeIHA3HAYCH ISl TIABHOTO
peryJMpoOBaHUs MEPEMEHHOIO HAPSKEHUS C YacToTou 50
I'u B mpenenax ot 0 1o 30 B 1 mocTostHHOTO

(MY IBCUPYIONIETO) HANPSKEHHS C 4acTOTOU mynbcaruii 100
I'u B mpenenax ot 0 1o 24 B. McToOUHUK AOTKEH UMETh
HanpspkeHue nutanus 220 B ¢ u3MeHEeHUsIMH BBIXOTHOTO
HanpsbkeHus B npenenax ot 0 1o 30 B (mepemenHoe) u B
npeaenax ot 0 10 24 B (mocTostHHOE) MPU MaKCHMAJIBHOM
TOKe Harpy3ku jo 10 A.

KamepToHs! Ha
PE30HUPYIOIINX
AIIHKAX C
MOJIOTOYKOM

[Tpenna3HaueHs! 151 JEMOHCTPAIMK 3BYKOBBIX KOJeOaHUN U
BOJIH: OIBITHI C HICTOYHUKAMH 3BYKa, HaOII0IeHIE
OCLIMJIJIOTPaMM OJJHOTOHAJIBHOTO 3BYKa, IEMOHCTpPALUS
3BYKOBOTO Pe30HAHCA, MHTEP(EPEHIINS 3BYKOBBIX BOJIH U JIp.
B KOMIIEKT 10JIKHBI BXOJUTbH [1BA OJJMHAKOBBIX KaMEepPTOHA
(uactoroii 440 I'1) Ha pe30HUPYIOLINX ALIUKAX U PE3UHOBBIN
MoJioToueK. Kaxaplit kKaMepTOH J0JIKEeH IIPEICTaBIATh
c000# MaCCHBHYIO CTAIIbHYIO BUJIKY Ha HOXKE, UIMEIOIIYIO
CTPOTO ONPENIEICHHYIO JUIMHY BETBEH MPSMOYTOJbHOTO
CCUCHMSL.
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Komimiekr
«Bpaienue»

KoMIUIEKT 10J1KEH MO3BOJIATh IPOBOIUTH
JIEMOHCTPALIMOHHBIE SKCIIEPUMEHTSHI 110 BpalllaTeJIbHOMY U
K0JIeOATeIbHOMY JABMKCHUSM, HHEPLIMAIbHBIM CUCTEMaM
0TCYETa, LIEHTPOCTPEMUTEIHHOMY YCKOPEHHUIO U T.II. (HE
MeHee 8 JeMOHCTpaluii), ¢ UCII0JIb30BaHHEM
KOMIIBIOTEPHOI'0 U3MEPUTENILHOTO OJI0Ka WK
JIEeMOHCTPAIIMOHHOTO cekyHaomepa. Habop npeiaraercs B
CIIEQYIOILEM COCTaBe: ¥Y3eJ MPUBOJIa CO ChEMHOM paMoil 1
JATYUKOM YacTOThl BpamieHus — 1 wr.; ['abaputHsie
pasMepsl pambl: BHyTpeHHUE — 464x335x30 MM; BHEIIIHHE -
400x240MM; BBINOJIHEHA U3 ATFOMUHUEBOTO PO U
CMOHTHpPOBaHA Ha Bpalaroiemcs aucke. Bpamienue pambl
o0ecreurBaeT JIeKTPOABUraTel b MIOCTOSHHOTO TOKA,
MUTaHUE KOTOPOTO OCYILECTBISETCS OT OJI0Ka MUTAHUS U
ynpasieHus. [ nepenaun BpaieHus oT ABUTaTelsl K paMe
UCIIOJIBb3YETCsl peMeHHas nepenayda. Yactora BpaleHus
pambl B auamaszone ot 0,25 06/c no 3,3 06/c; yrioas
CKOPOCTb BPALLEHUS paMbl U3MEPSAETCS C TOMOILBIO
BCTPOEHHOT'O ONTO3JIEKTPUYECKOTO 1aTYUKA, KOJUYECTBO
HUMITYJIBCOB aTunka Ha 1 o6opot pamser — 20. [Toasec ¢
rpy3om — 3 mT. (2 wT. — 0,2 kr, 1 wr. — 0,4 kr); JJnuHa
nojiBeca rpysa — 225 mm. CurnanbHOe ycTporucTBO — 1 mT.;
[Hap ¢ HuTeIO U Aepxkarenem — 1 wrt.; [llap cranpHoM — 3
mit.; biok nutanus u ynpasieHus — 1 WIT.; MOJKIIIOYaeTCs K
CETH NEpEMEHHOI0 TOKa HanpspkeHueM 220 B, yacroroit 50
I'n. KaGenp usmepurensupiii — 1 mr.; Jlunamomerp — 1 mr.;
[TpucnocoGienus: noBymKa ais mapos (11T.); KioBeTa ¢
¢ukcatopamu (1mrt.); TpyOKa U30THYTask ¢ BOPOHKOM U
kiuncoit (1mr.); npyxuna ¢ ¢pukcaropom (1mr.); ckoba u3
npoBosioku (31T.) KoMmuiekT noimkeH comepxars:
OCHOBaHUE IITAaTUBA; y3€Jl IPUBOJA C PAMOM U JaTUUKOM
4acTOTHI BpauieHus; rpy3 0,2 Kr ¢ moaBecom — 2 WiT.; Ipy3
0,4 Xr ¢ MoIBECOM; CUTHAJIbHOE YCTPOWCTBO; IIap C HUTBIO U
JIepaKaTeaeM; IAapUK CTaIbHOW — 3 IIT., IOBYIIKA, KIOBETA;
TpyOKa M30THYTasi C BOPOHKOM U KJIMIICOM; MPY>KHUHA C
¢ukcaTopom; cko0a U3 NPOBOJIIOKU — 3 IIIT.; Kabelb
U3MEPUTENIbHBIN; JMHAMOMETP S H; OJIOK yIpaBJICHUS.

9]

Komimiekr mis
H3y4YEHUS ra30BbIX
3aKOHOB

Kommnekt JAOJIKEH MO3BOJIATH BBIITOJTHCHUE CICAYIOIIUX
JEMOHCTpALMNA: U3Yy4eHHE U30TEPMHUUECKOTO IIPOIIECCa,
U3y4eHHe N300apuUueCcKOoro mporecca, U3y4eHue
MN30XOPHUYECKOTO NIPOLIECCA, YPABHEHNUE COCTOSTHUS
UJICANBHOTO ra3a, IeMOHCTPALUs TOCTOSHCTBA J1aBJICHUS
HaCBILIEHHBIX TAPOB MPU U3MEHEHUH 3aHUMAEeMOr0 UMU
00beMa, 3aBUCUMOCTh JaBJICHUS HACBHIIICHHBIX TTAPOB OT
TEMIIEPATYPHI C UCIIOJIB30BAHUEM KOMIIBIOTEPHOIO
HU3MCPUTCIBHOTO 0JI0Ka ¥ CUCTEMBI JaTYUKOB. YcranoBka
JUTSL IEMOHCTPALMKA U30TEPMHUUYECKOTO Tpoliecca (3aKoHa
boitns-MapuorTa) 1o/KHa IpeACTaBIsATh CO00i
TrepMETUYHBIN UIHHIP, 00BEM KOTOPOTO MOXKET
HU3MCHATHCA IMPU ABUXKXCHUW BHYTPHU HET'O ITOPIITHA.
ITepemenieHre NOPIIHS AOHKHO OCYIIECTBIISITHCS 3@ CUET
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BpauieHus: BUHTA. [1onokeHre nopiiHs B HWIHHIPE J0HKHO
KOHTPOJIMPOBATHCS KECTKO CBA3AHHBIM C HUM JIATYUKOM,
CUTHAJI KOTOPOT'O COOTBETCTBYET 00BEMY rasa moj
nopirHeM. JlaBjaeHue ra3a J0HKHO U3MEPSITHCS JaTIUKOM
JIABJICHUS, KOTOPBIN MIPUCOEIUHACTCS K HUIHHAPY C
MOMOIIbIO TOHKOM TpyOKHU. Y CTaHOBKA ISl IEMOHCTpAIUU
nu30Xopuueckoro nporecca (3akoH llapns) gomkna
coOuparbcs Ha OCHOBE CTEKJISIHHOTO cocyaa. JlaTuuk
TEMIIEPATyphl JOJDKEH BBOAUTHCA B 00bEM Tasa uepe3
mpoOKy, a JaTYUK JABJICHUS JOHKEH MPUCOSTUHATHCS C
noMoIpio Tpyoku. Cocyl TOMKEH MOTPYKAThCS B CTaKaH C
BOJIOM, TEMIIEpATypa KOTOPOl MEHSIETCS B TEUEHUE OIbITA.
YcTaHoBKa A7 AEMOHCTpAIUU N300apHuecKoro mporecca
(3akoH ['eit-JIroccaka) gomxHa MPECTaBIATh COOOM
MOJUATHIICHOBBIN WIMHIP ¢ TOQPUPOBAHHON OOKOBOM
MMOBEPXHOCTHIO, BHYTPH KOTOPOT'O HAXOIUTCS MCCIICTyEMbIi
ra3. LHunuuap ¢ rodpprpoBaHHON MOBEPXHOCTHIO JOJIKEH B
OTIPEICTICHHBIX TIPe/esiax U3MEHITh CBOM 00BEM, COXpaHss
JIaBJICHUE BHYTPH MPAKTUUYECKU PABHBIM JIABJICHHUIO
cHapyu. [TonuA THIIEHOBBIN IIWIMHIP AOJKEH OBITh
CMOHTHPOBAH Ha METAIITMYECKON paMe, o0ecrieunBaroen
nepeMenieHre OIBIKHOTO OCHOBAHUS IUJIMHIPA BAOIb €T
po10sibHOM ocu. [lonokeHne nNoIBUKHOTO OCHOBaHUS
HAIMHAPA JTOJDKHO KOHTPOIUPOBATHCS C IIOMOIIIBIO JTATYHKA,
YTO TIO3BOJISIET U3MEPSTh 00bEM raza B uiIuHApe. JlaTunk
TEMIIEPATyPhl JOJKEH BBOAUTHCS BHYTPH IIMJIMHJIPA.

Komruiext
KaTyIIeK
JIPOCCENbHBIX

Kom1uiekT npeanasHaueH A1 JEMOHCTPALUU MEJIEHHBIX
3aTyXalolUX U He3aTyXaloluX dJIEeKTPUUECKUX KoJeOaHui 1
JUISI OIIBITOB 110 MJIEKTPOMArHETU3MY U 3JIEKTPOMAarHUTHOM
UHAYKIUU. TeXHUYecKue XapakTepUCTUKU: - BHenHsIs
KaTyllIKa JuaMeTp kapkaca, MM 90 BeicoTa, MM 70
UHAYKTUBHOCTB, ['H 1+5 % - BHyTpeHHss KaTyllKa 1uameTp
Kapkaca, MM 24 Boicota, MM 60 - CepaeyHuK oOmias ITuHA
crepxHa, MM 200 myrHa MeTalmnyeckoit yactu, MM 100
auameTp ctepxHs, MM 13. Katymku 10kKHBI HMETh
nuIMHApUYecKyro ¢popmy. Ha BepxHel maHenu J0JKHbI
OBbITb KOHTAKTBI JUIS OJIKIIOUYEHUs Tprudopa B
AIEKTPUUECKYIO 11eMb. CTepKEHb JOJIKEH OBITh CACIaH U3
CTaJM U CHaOXeH pyukoil u3 30oHuTa. Pazmeps! kapkaca
KaTYIIKH JIOJKHBI OBITH COTJIACOBAHBI C CEYEHHUEM
CepJIeYHHKA.

KommexT o
BOJIHOBOI ONITHKE
Ha OCHOBE
rpadorpoeKTopa

[IpennazHaueH Ajs NPOBEACHUS JEMOHCTPALIMOHHBIX
9KCIIEPUMEHTOB IO TEMaM BOJIHOBOM ONTHKH: U3y4YeHUE
JIMCTIEPCUU CBETa B BelecTBe, YOPEeKThI, CBA3aHHBIC C
pa3I0XKEHNEM CBETA B CIIEKTP, MOTJIONICHUE CBETA B
BELIECTBE, MOJIyY€HNE MOJISPU30BAHHOTO U3ITyYEHHS U €T0
npuMeHeHne, nHTepdepeHnns U Tupakins CBETOBBIX
BOJIH.B cocTaB KoMIiekTa JOKHBI BXOAUTD CIEAYIOIIHEe
AJIEMEHTBI: TTOTYIPOBOIHUKOBBIH JIa3ep ¢ OJTOKOM MUTAHUS;
nuH3a coouparomias f=5cm, D = 1,5 cm; nuH3a
cobuparomas f= 12 cm, D = 5 cM; cTeKIITHHAsI TUTACTHHA,
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npusMa u3 crekia « DIMHT»; CBETOQUIBTP KPacHBI;
KIOBETA; JIMMO; KOMILUIEKT IO MoJispu3aluuu (MOoIsipouabl — 2
IT., 00pa3el] U3 opreTexia JUist JeMOHCTpaluu
MEXaHUYECKUX HANPSKEHUH B MOJIIPU30BAHHOM CBETE);
KOMILJIEKT 3JIEMEHTOB JUIsl AEMOHCTPALUMU UHTEp(EepeHIUU
(ounpusma Openens, coopka «Koapua HeroToHa», onpaska
¢ 1ByMms mensamu (menu Juist onbita FOHra), 3epkaino
miockoe (3epkaio Jlnoiaa), pamka Jiyist HaOJIFOACHHS
UHTEepPEpPEHIIMN B MBbIJIBHOH IJICHKE); HA0Op 0OBEKTOB /IS
JeMoHcTpauuu qudpakiuun (IudpakiuuonHas pemerka 50
wrp./mMM (d = 0,02 Mm), TudpakunonHas pemerka 150
urp./mm (d = 0,0067 Mm), 1BymMepHas TuppaKIHOHHAS
CTPYKTYpa, OllpaBKa cO LIeNblo mupuHoi 0,3 MM, onpaBka
o 1Iebio mupuHoi 0,6 MM, OTIpaBKa ¢ HUTHIO AUAMETPOM
0,2 MM, onpaBka ¢ oTBepcTreM auameTpom 0,8 Mm);
KOMIUIEKT OCHACTKH JJIsl 3aKPEIUICHUS ONTHYECKUX
3JIEMEHTOB (ONTUYECKUH CTOIMK JUIsl FpauuecKoro
npoekTopa, pabodee noje 20x30 cM co cenuaIbHBIMUA
KpEIJICHUsSMH, JIeTalli ITaTuBa (OCHOBaHUE, CTOMKA - 2 IIT.,
32KHUM - 3 IIIT.), OTIpaBa Jyisl JIMH3BI U TOJISIpOUa - 2 1MIT.,
oIpasa I MajblX ONTHYECKHUX DJIEMEHTOB, MarHUTHBII
JeprKaTelpb - 3 WIT., meseBas Auadparma Juist ONTHYECKOT0
CTOJIMKA, SKPaH MaJiblii ¢ pope3bio). KommiekT nomxex
IIO3BOJIATH ITpoBeacHUe He MeHee 20 nemoHcTpauui. [Ipu
IIPOBEJCHUM SKCIIEPUMEHTOB, CBA3aHHBIX C PA3JI0KEHUEM
CBETa B CHEKTP, U3yUYECHUEM HOJISPU3OBAHHOTO U3ITyUYEHHUS,
JIeMOHCTpanueil HTepPEepeHIIMOHHBIX U TU(PPAKIIMOHHBIX
s dexToB ucnonblyercs rpadomnpoekTop. s onsITOB 1Mo
UHTEepPEepeHIIMU U TU(PPAKIUU B COCTAB KOMIUIEKTA J0JDKEH
BXOJIUTh MOJIYIPOBOAHUKOBBIN Ja3ep, paboTaromuii Ha
JuiHEe BosIHBI 670 HM. Jlazep noJkeH nuTaTbes OT CeTH
MIEPEMEHHOr0 TOKA Yepe3 aJanTep U UMETh KOpIyc,
MO3BOJIAIOILMI YCTaHABIUBATh €I0 HA MAarHUTHBIN
JIeprKaTellb WM 3aKPeIUIsiTh B ONpaBe.

Kommiekrt mo

HpC,Z[HEBHa‘-ICH AJI N3YyYCHHS 3aKOHOB FeOMCTpHQCCKOﬁ
OIITUKKU U ACMOHCTpalIun pa6OTBI HEKOTOPBIX ONTHYCCKUX
yCTpOﬁCTB. B KoMIIeKT JOJKHBI BXOJIUTH CJICOYIOIIUC
3JIEMEHTEI: OCBETHUTEIIH - 3 mIT.; COCAMHUTCIIbHAA KOJIOJAKA,

COIJIAaCOBAHHEKIN C

BLITNIOJHAIOTCA TOJIBKO C KOMIILIOTCPHLIM U3MCPUTCIIbHBIM

TEOMETPHUYECKON | TIOCKOMapaieNbHas MIaCTHHA; MONYIHINHAPUYECKas
35. OIITHUKEC Ha IJIaCTUHA, TPCXTPaHHAaA MMPAMOYTOJIbHAA IIpHU3Ma, 1
MarHUTHBIX coOuparoIue JUH3BI - 3 TIT.; pacCeUBarOIas JTMH3a; KIOBETA;
JiepKaTersax CBETOQMIBTPHI - 2 IIT.; TUIOCKOE 3epKalio; nuadparma c
OJIHOM mIeNbIo - 3 mIT.; fuadparmMa ¢ AByMs LIENSAMH - 2 TIT.;
TUMO; MOZENb TJ1a3a; MOJIETb CBETOBO/IA; IMOJI0CKA
MAarHUTHOM pe3MHHI - 2 IIT.
5 Komimiekt 1o Kommiext nomkeH mo3BoisiTe IPOBOAUTH 1
4. MEXAaHUKE ACMOHCTPAIUOHHBIC SKCIICPUMCHTBI IIPU U3YYCHUU
MOCTYNATEIbHOr0 | KHHEMATUKH M JUHAMHUKYU MOCTYNATEIbHOTO TBUKEHHUS,
HpﬂMOHHHef/'IHOFO CUJIbI TPCHUA, 3dKOHOB COXPAHCHUA, MCXaHNYCCKUX
JBIDKCHUS, KoJjeOanuii (He MeHee 20 1eMOHCTpaIuii), 4aCcTh U3 KOTOPBIX
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KOMITBIOTEPHBIM
HU3MEPUTEILHBIM
OJIOKOM

6moxoM. KOMIUIEKT 1OJKEH COCTOATh U3 CIAEAYIOIINX
3JIEMECHTOB: CKaMbs IJIHHON 1,2 M; TelIeKKa Ha MAarHUTHOM
MO/IBECKE — 2 IUT.; JIEKTPOMAarHUTHOE MPY>KUHHOE
CTapTOBOE YCTPOMCTBO; OIPAHUYMUTED X0/1a TEJICKEK;
TPAHCIIOPTHUP C OTBECOM; ONTOJICKTPUUECKUE AATUUKU
MOMEHTa BPEMEHH — 2 TIT.; HETIOJBI>KHBIN OJIOK; ITOJICTaBKa
JUIsl TIOJIBEILIMBAHUS 1IAPOB; IAPhI CTAJIbHBIE — 3 IIT.; TPY3bl
Habopubie 100 r — 2 mT.; cTambHas MIACTHHA TS
YBEJIMYECHUS MacChl TelieKKU. OCHOBHAs 4acThb
HKCIIEPUMEHTOB JIOJKHA BBITIOHATHCS HA 0a3e CKaMbHU
JIMHOM 1,2 M, 110 KOTOPO#l ABMXKYTCS TEIEKKU Ha
MarHuTHOM nojBecke. CKambsl JOJDKHA 3aKPETUIATHCS Ha
KJIACCHOM JOCKE C MOMOUIbI0 MATHUTOB. DJIEKTPOMArHUTHOE
MPY>KMHHOE CTapTOBOE YCTPOMCTBO JOJKHO COCTOATH U3
AJIEKTPOMArHUTA, MUTAOLIETOCA OT UCTOYHUKA [TOCTOSSHHOTO
TOKa HampspkeHueM 9 — 12 B 1 miiacTuHsbl ¢ AByMs
npyxuHamu. CTapToBOE YCTPONCTBO AOJAKHO
MOHTHPOBATHCS HA CHEUAIbHOM OCHOBaHUHU, KOTOPOE C
IIOMOUIBIO 3aIPECCOBAHHBIX B HETO MAarHUTOB JIOJIKHO
3aKpEIIATHCS. Ha KJIACCHOM JTIOCKE.

Kommiekt
ITOJIOCOBBIX,
TyrooOpa3HbIX
MarHuTOB

MarHuTbl oJI0COBBIE JOJKHBI OBITH U3TOTOBJICHBI U3
cranpHOTO Opycka cedenueM 10x15 mm, mmuHON 115 MM.
Maruutsl U-00pa3Hble JOJKHBI OBITh H3TOTOBIICHBI U3
0JIOCOBOM cTasn ceueHueM 10x18 MM ¢ paccTostHuEM
MeXy noiarocamMu 54 MM. MarauThl 10JIKHBI UMETh
CTaHJAPTHYIO OKPACKy: CHHHI LIBET — CEBEPHBIN MOJIIOC,
KPAaCHBIN I[BET — FKHBIN ITOIIOC U MAPKUPOBKY «N» —
CEBEPHBIN MOJIFOC, «S» — FOKHBIN MOJIIOC

(9]

Komruiekt
3JIEKTPO-
CHaOXKeHUs

[TpennaznaueH amst o0ecreueHue MEKTPOITUTAaHUS
YYCHHYECKUX CTOJIOB B KaOuHere pusuku. ConepKut
cieayromue ycrporctsa: 1. McTouHUK TUTaHus cO
BCTPOCHHBIM YCTPOUCTBOM 3amMTHOTO oTKItoueHus (Y30):
BxoJHOE Hampspkenue, B/I'm 220/50; Tok orceuxu Y30, MA,
He O6onee 10; BeixonHoe Hanpspkerue, B/I'm: 220/50 (oxna
auHus), 42/50 (deTbIpe TUHUM); CyMMapHasi BEIXOJHAs
MouHOCTh JuHuil 42B, Bt, He menee 400; TOk Harpy3Kku
nuHUH, A ,He Oolee 6; BpeMsi HePephIBHOM padOThI, MUH,
He MeHee 45; Macca, KT, He OoJiee 7; rabapuTHBIC pa3Mephl,
MM, He O6osee 300x150x150; ucnonnenue kopiyca JOIAKHO
OBITh HACTEHHBIM M HACTOJIBHBIM; aBTOMATHYCCKHI
BBIKJTIOUATENb 3AIUThI KaK10M JTUHUM (5 TuHui). 2. PozeTka
Ju1s1 JaboparopHoro ctoja, mryk 15 3. IIpoBon
AJIEKTPUUECKU, M, HE MeHee 100

KommnbrorepHbIit
M3MEPUTEIbHBIN
010K

bi1ok 10J1KeH COOTBETCTBOBATH CJIEAYIOIIUM TEXHUYECKUM
XapakTepucTUKaM: /[nana3oH n3mMepsieMbIX HaIPsKECHUHN B
npenenax ot 5 1o 108 B TounocTs n3mepenust Bxognoe
conpotusienue 10 Om HanpspkeHus, He Oonee 1%
To4HOCTH U3MEpEeHHsI HHTEPBAJIOB BpeMeHu,He 6oiee 0,0002
¢ Iorpebnsiemsblii Tok, He Oonee 0,45 A Hanpsixenue
nuTanus, He 6osiee 12 B MoHm3upyromero n3aydeHus:
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Konnencarop
pa3ABUKHOM

[Tpubop npenHazHaueH sl AEMOHCTPALMU IPUMEHEHHUS
AIIEKTPOCTATUYECKOW UHIYKIIMH JUISl TIOTYYESHUS
AIIEKTPOCTATUYECKUX 3aps 0B U OCHOBHBIX OIIBITOB,
JIEMOHCTPHUPYIOIIUX YCTPOUCTBO U JIEHCTBUE KOHIEHCATOPA.
TexHHuecKkue XapakTepUCTHKU: - ["abapuTHBIE pa3Mepsl,
MM, He O6osee 300x150x280 - Pasmep mmactun
pa3IBMIKHOTO KOHAEHcaTopa, MM, He 6onee 100x100 -
Pasmep ausnexTpuka (CTEKISTHHON IJIACTUHBI) MM, He Ooliee
100x100. IIpuGop nomxkeH ObITH COBMECTUM CO IITATUBAMU
M30JIUPYIOIUME (cM. 1. 90).

ManomeTtp
KU IKOCTHBIN
JEMOHCTPAIIMOHH
BIM

[TpennasHauen 11 AEMOHCTpALMU YCTPOMCTBA M IPUHLIUIIA
NEHCTBUST OTKPBITOTO KHUIKOCTHOTO MAaHOMETPA, a TaKXKe IS
u3Mepenus nasiaenuit Ha 0,004 MIla (400 MM BosisiHOTO
CTO0J10a) BBIIIE U HIKE aTMOC(EPHOTO JaBICHHUS.

MaHoMmeTp T0JIKEH COCTOSATh U3 M30THYTOM CTEKIITHHOM
TpyOku U-00pa3Hoit OpMBI C OTKPBHITHIMU KOHIIAMH, CTONKH
CO HIKasoi u nmoactaBku. TpyOka 1oykHa OBITh
NpUKpeTieHa K CTOWKE U BMeCTe C Hell yCTaHOBJIEHA Ha
nojcraBke. K MaHOMETpy JOMKHA MPUIIAraThCsl pe3UHOBAS
TpyOKa ¥ TPOMHUK C MPOOKOI.

Mammwnna
BOJIHOBas

[IpennasHaueHa i MOJAETUPOBAHHS KOJIeOATEIbHbBIX U
BOJIHOBBIX JBM)KEHUN Ha TJIOCKOCTH € TIOMOIIIbIO Habopa
MOJIBUKHBIX IIapUKOB. J[0JI’Ha M03BOJIATH IPOBEAECHNE
CJICAYIOMNX AEMOHCTpAIU: KoJieOaHHe OTIETbHOM
YaCTHIIbI, KoJeOaHHe IBYX YaCTHUIl C pa3HBIMU (a3amH,
cTaauy 00pa3oBaHUs CTOSYHMX BOJIH, paclpOCTpaHEHUE
MOTIEPEYHBIX U IPOAOJIbHBIX BOJH, CTOSTYUE MTONIEPEYHBIE U
IIPOJIOJIbHBIE BOJIHBL. MallmHa JOJIKHA COCTOSATh U3
IIPSIMOYTOJIBHOM NTaHEIIH, YYyT'YHHOH ITOACTABKH,
METaJUTMUECKUX CTePKHEH (CIHIT) C MIIAaCTMACCOBBIMU
[IApUKaMH, KPYIJIOrO 3aKUMa C pyYKOH, CTEp>KHS C
HIAPHUPHBIM MEXaHU3MOM U METAJUIMYECKOTO JUCKA C
pykosiTkoi. CuctemMa HUTE ¢ METATUTMYECKUM JTUCKOM
JOJIKHA OBITH Mpe/IHa3HaueHa JIJIsl IEMOHCTPAlUU MOJIEIH
NIONEPEYHBIX BOJIH.

Mammuna
a5eKTpoopHast

[TpenHazHaueHa JjIs OJIYYCHHS OOJIBIINX 3apPsI0B H
BBICOKHX Pa3HOCTEH MOTEHITMAIOB TIPU MTOCTAHOBKE
JIEMOHCTPAIIMOHHBIX OIBITOB IO 3JICKTPOCTATHKE.
["aGapuTHbIe pa3Mepsl B yrakoBKe (1. *mmp.*BbIC.), cM
31*21*36 Bec, kr, He 6oiee 2,1 B KOMIUIEKT JOJKHEI
BXOJIUTh: MallIMHA AJIEKTpodopHas - 1 mT., pydka mpuBOTHAS
- 1 1IT., pyKOBOJCTBO IO 3KCIUTyaTaluy - 1 1IT.

Hab6op nns
JIEMOHCTpPAIINU
CIIEKTPOB
MarHUTHBIX TIOJICH

Habop nomkeH npencTaBisTh COO0H KaTyIIKy AUaMETPOM
0,21 M, congepxkantyro 6 BUTKOB U30JIMPOBAHHOTO MpoBojia. B
LEHTPE KAaTyIIKU Ha TOPU30HTAIBLHON IJIOLIA/IKE I0JKHA
OBITh pacIoio’KeHa MarHUTHAs CTpeJIKa B KOpITyce, Ha
KOTOPOM JI0JIKHa ObITh HAaHECEHa IIKaJja /iyl OTCYeTa yria
noBopota. Kopriyc 3akpemisiercst Tak, 4TO JTUHUS IIKaJIbI
COBIAJIaeT C INIOCKOCTHIO KaTyMIKH. J{J1s TOro, 4ToObI HE
MCKaXaJIOCh U3MEPsIeMOe MarHUTHOE T10JI€, UCTIOIb3YeMbIi
HITaTUB JOJDKEH OBITh M3TOTOBJIEH U3 HEMAarHUTHBIX
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MaTCPHAJIOB.

Habop nns
HCCIIEN0BaHUS
MEPEMEHHOTO
TOKa, IBJICHUMN

3IEKTPOMATHUTHO
W UHIYKIUU U
CaMOMHAYKIINHU

Habop npeanasHaueH 1Jis BHIIOJHEHHS SKCIIEPUMEHTOB C
KOHJIEHCATOPOM U KaTYIIKOW MHIYKTUBHOCTHU U JJIS
n3ydeHus: TeMbl «[lepeMeHHBIN AIEKTPUYECKUI TOK.
JlomKeH 1o3BOJISITh IPOBEIEHUE CIIEAYIOIINX
HKCIIEPUMEHTOB: 3apsiika KOHJIEHCATOpa; pa3psaKa
KOHJICHCATOpa; YHEPTHs 3apsDKEHHOT0 KOHJIEHCATOPa;
AIIEKTPOMArHUTHAS WHIYKIIHS; SIBIIEHUE CAMOUHIYKITUH;
KOHJIEHCATOP B LIETH MEPEMEHHOI0 TOKA; KaTyIlIKa
WHYKTUBHOCTH B IIETIH NTEPEMEHHOTO TOKA;
[IOCJIEA0BATENbHAS LIETIb IEPEMEHHOTO TOKA; PE30HAHC B
MOCIIeI0BAaTEIbHOM KOJIe0aTeIbHOM KOHTYpE; 3aBUCUMOCTh
PE30HAHCHOM YacTOThI OT MapaMETPOB KOHTYpPA; IPUHIIUIT
nerictBus Tpancopmaropa. HaGop momkeH comepxaTh
CJIEIyIOIINE IEMEHTHI: IEPEKI0YATENb; KOHIEHCATOPBI
18,8 MxD; 4,7 mx®d; 4700 mx®d; 2200 MkD; MoAyb I
MOAKIIOYEHUS KaTYIIKA UHIYKTUBHOCTHU; IPpOCCENbHAs
KaTylKa ¢ peppUTOBBIM CEPACYHUKOM; KaTylIKa-MOTOK — 2
. HoMuHANBI KOHJEHCATOPOB JOMKHBI OBITH TTOJJO0OPaHbI
TakKuM 00pa3oM, YTOOBI OOECTIEYUTH 3aMETHOE OTINYHNE B
COOCTBEHHBIX YaCTOTaX KOJIeOATENbHBIX KOHTYPOB,
COOpaHHBIX Ha UX OCHOBE.

Hab6op nns
HCCIIEIOBAHUS
HpI/IHHI/IHOB
pamoCBsI3H

HabGop npeanasHadeH i MPOBEICHUS CIETYIOMINX
JIEMOHCTpAIIHi: HAOJIFOICHHE COBMECTHOM PaOOTHI
paauornepenaTunKa U pauolpueMHUKA B TIpOLiecce
nepesavyy v mprueMa OJHOTOHAIbHBIX 3BYKOBBIX KOJICOaHUIA,
MY3BIKH ¥ PEYH; HAOIFOICHHUE OCIUIUIOTPAMM aMILTUTYTHO-
MOIYJIUPOBAHHBIX KOJeOaHMit; HAOMI0IeHUE IEHCTBHS
niepearoliei U MPUeMHON aHTeHH; HAa0II0IeHUE Tiepeadn
nHGOpMallMU TIPU Pa3HbIX HECYIIUX YacTOTAX;
HCIIOJIb30BAHUE SBJICHHS PE30HAHCA MPU pajuoriepeaade u
paauonpueme. Habop nomxeH cocToATh U3 MaJIOMOIIHOTO
nepeaaTurMka paJuocuruanoB yactoror 3 MI'n u
JBYXMAa30HHOTO paguonpueMHuKka. B nepenaturke
JIOJKEH HAaXOJIUThCSI BCTPOEHHBIN MOIYIISITOP,
TEeHEepUPYIONK UMITYJIbChI ¢ yacToToi 500 ['u. Hanpsixenue
nutanus 9 B ot uctounuka tuna «Kponay ninu «KopyHma.

Hab6op nns
HCCIEN0BaHUSA
CBOMWCTB
AIIEKTPOMATHUTHBI
X BOJIH

[TpuGop mo3BOISAET JEMOHCTPUPOBATH CBONCTBA
AIEKTPOMATHUTHBIX BOJIH: U3JIYUEHHUE U MPUEM,
MOJISIpU3AITNI0, UHTEPPEPEHITNIO, TUHPAKIIHIO,
npesnomMieHue, orpaxenue. CoCTOUT U3: U3mydarTens
JTUIIEMETPOBOTO JHarna3oHa ¢ pyrnopom U OJIOKOM MUTaHUS,
COTJIACOBAHHOTO C HUM MPUEMHUKA, MJIACTUHBI
MeTaJUTMYECKHe - 2 MIT., Tpu3Ma rnapaduHoBasl,
napaMHOBBIN Mapaenenumnes], peeTK MeTaNINIECKHUE -
2 IIT., CACTEMBI MOJICTABOK, MO3BOJISIONMINX UX KPETIHUTh
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Habop mns
UCCIIeI0BaHUs
TOKa B
MOJTYTIPOBOTHHKAX
n nx
TEXHHYECKOTO
IMPUMCHCHU A

HaGop npeanasHadeH i U3y4eHHs IEKTPHUUECKOTO TOKA B
MOJYIIPOBOTHUKAX. J[OJIKEeH MO3BOJIATH MTPOBEACHUE
CJIEZYIOUIMX SKCIIEPUMEHTOB: N3yUEHHE 3aBUCUMOCTH
COIIPOTHBIICHUS TIOJIYTIPOBOAHUKA OT TEMIIEPATYPHI;
U3y4YCHHE 3aBUCUMOCTH COIPOTUBIICHUS MOIYIIPOBOIHUKA
OT OCBEUICHHOCTH; OJJHOCTOPOHHSIS IIPOBOAMMOCTD
HOJIYIPOBOIHUKOBOTO IM0/1a; U3yYEHHUE CBETOAMO/A;
YCTPOWCTBO TPAH3UCTOPA; KIFOUYEBON PEKUM pabOTHI
TPaH3UCTOPA; YCUIICHHUE JIEKTPUUYECKOIO CUTHAJIA
TPaH3UCTOPOM; ACUCTBHE (poTOpETe; NeiicTBrE TepMOpeTe;
UCTOYHUK TOKA HA OCHOBE MOJIYIPOBOJHUKOBOIO
dotosnementa. Habop gomxeH BKIIIOYATH B ceOs
CJIEYIOIINE MOJIYJIN: TPAH3UCTOP; (POTODIIEMEHT;
CBETOHNOT; TEPMUCTOP; PoTope3uctop; pe3uctop 360 Om;
nepeMeHHsbIi pezuctop 470 Om; nammna 3,5 B. Mogynu
JIOJDKHBI UMETh HA JIUIIEBON TTOBEPXHOCTH 0003HAUYCHUS
3JIEMEHTOB, a NOJIYIPOBOJHUKOBEIE TPHOOPHI (32
UCKJTFOUYEHHEM CBETOMO/a) M BCIIOMOTATEIIbHBIC DIIEMEHTHI
(pe3ucTopsl), HEOOXOUMBIE AJIsi COCTABICHUS
AIIEKTPUYECKUX Lienell, yOupaThCcsi BHYTpb MOYJIECH.
Konctpykius Moynel cBeTOUYBCTBUTEIbHbBIX
MOJTYIIPOBOTHUKOBBIX AJIEMEHTOB JOJDKHA JTOTIOTHUTEIHHO
MpelycMaTpuBaTh YCTAHOBKY MX MEPIEHANKYISIPHO
MOBEPXHOCTH METAJUTMUECKOM KJIIACCHOU JOCKHU (Ha pedpo),
npu 3ToM GOoToANOA U HOTOIIEMEHT MOTYT OBITH OCBEIICHBI
CBETOM JIaMIIBl MJIM KAKOTO-JTHOO0 JPYroro HCTOYHUKA.

Habop nns
UCCIICIOBAHHS
IIEKTPUYECKUX
nenen
MOCTOSIHHOTO TOKa

HaGop nomkeH mo3BoJsATh BHIIOIHEHUE CIIETYIOIUX
HKCIIEPUMEHTOB: COCTABJICHUE 3JIEKTPUUECKOH 1IeTH;
W3MEPEHNE CUJIBI TOKA aMIIEPMETPOM; U3MEPEHUE
HaNpsHKEHUS. BOJIbTMETPOM; 3aBUCUMOCTh CHJIBI TOKA OT
HaIpsKEHUsT; 3aBUCUMOCTD CHJIbI TOKA OT CONPOTHUBIICHUS;
MU3MEPEHHE COITPOTUBIIEHUN; YCTPOMCTBO MEPEMEHHOTO
pe3ucropa (peocTara); mociae0BaTeIbHOE COSTMHEHHE
IIPOBOAHMKOB; MapajieIbHOE COEJUHEHHE TPOBOHUKOB;
HarpeBaHue MPOBOJIHUKA IIEKTPUYECKUM TOKOM;
orpeziesieHue MOILTHOCTH AJIEKTPUUECKOr0 TOKA; AeHCTBHE
IU1aBKoro npepoxpanurens. Habop nomxken conepxarb
CJIETyIOIINE JIEMEHTHI: BBIKIIIOUaTelNb (KJIH0Y); IepeMEeHHbIN
pesuctop 6 Om; pe3uctopsl npoBosioyHsie 1 Om; 2 Om; 3
OM; MOZyJTb € 3aKUMaMH; MOJYJIb JJIs1 IOJIKITFOUEHUS
UCTOYHMKA TOKa; namna 12 B, 21 Bt. Bxoasmue B Habop
AJIEMEHTHI AIEKTPUYECKUX LIeTIel JOKHBI UMETh
JIOCTAaTOYHO OOJIbIIIME pa3MepPhl U Pa3MEIIeHbI Ha JIULIEBOM
MOBEPXHOCTH MOJyJIel. 3HAUEHUsI COMPOTUBIICHUS
PE3UCTOPOB JIOJIKHBI BBIACPAKHUBATHCS C IOTPEIIHOCTBIO, HE
oonbieit 1%. Bee anemenTsl HaOopa paccUMTaHbl HA CUITY
TOKa, HE MTPEBBIANIYI0 3 A.

58




HaunmenoBanue

YuebGHoe 000pYVIOBAHKE

Koa-Bo

Ha6op mo
AIEKTPOCTATHUKE

HaGop npeanasHayeH i AEMOHCTPALUU KapTUH
pacnpeziesieHus: CHIOBBIX JIMHUN AJIEKTPOCTaTUYECKOTO
110J151, BO3HUKAIOILIETO BOKPYT 3apsyKEHHBIX TEJl PA3INYHON
koHurypauuu. Habop 1oimkeH no3BossTh NPOBEACHNE
CJIEIYIOIINX YKCIIEPUMEHTOB: CBOMCTBA CUJIOBBIX JTMHUM
JIEKTPOCTATUYECKOTO I10JISL; DJIEKTPUUYECKOE T10J1e
3apsHKEHHOTO IIPOBOHMKA; 3JIEKTPUUECKOE TI0JIE IBYX
3apsKEHHBIX IPOBOJHUKOB; OJTHOPOIHOE U HEOJTHOPOAHOE
AIIEKTPUYECKOE 110JI€; IKBUIIOTEHIIMAIbHBIE TIOBEPXHOCTU
AJIeKTpUYecKoro noiyisd. B coctaB Habopa 10JIKHBI BXOJIUTh:
IUTACTHHA C IBYMsI KPYTJIBIMH 3JIEKTpOJaMu (MOJIeNb
TOUYEYHBIX 3apPsJI0B); IJIACTHHA C ABYMS NPSMOJIUHEHHBIMU
3JIEKTPOAAMU (MO/IENb MJIOCKOTO KOHAEHCATOPA); TIIACTHHA C
KPYIJIBIM U IPSIMOJIMHEWHBIM 3JI€KTPOAAMM; IJIACTHHA C
KPYTJIBIM U KOJIBLIEBBIM 3JIEKTPOJaMH (MOJIEINb
LWIMHIPUYECKOTO KOH/IEHCATOpa); MAKETUK C MAHHOMN
KpYIIOH; KACTOPOBOE MAcIO; KIOBETA C KPBIILIKOM.

Ha6op npyxxun
JIEMOHCTPaIMOHH
13171

JlomkeH cocTosATh HE MeHee YeM U3 4 (Y4eThIpex) NPy KHUH
JKeCTKOCTEIO OT 4 10 14 H/M u gunoii ot 11 10 22 cm,
TOPIIEBBIC BUTKUA KOTOPBIX OTOTHYTHI TAKUM 00pa3oM, 4TO
HaxOJ/STCs B IJIOCKOCTH, COBMAIAIONIEH C OChIO NTPYKUHBI.

Hab6op
CIIEKTPAIbHBIX
TpyOOK ¢
UCTOYHUKOM
IINUTaHUA

[IpeanaznaueH 1t HAOTIOICHUS TUHEHYATHIX CIIEKTPOB
pa3peKEeHHBIX Ta30B. B HaOOp OMHKHBI BXOIUTH TPU TPYOKH
¢ TFOOBIM M3 YeThIpeX (10 3aKa3y) ra3oB: KUCIOPOI, TEIIHH,
HeoH, aproH. Kaxkgas TpyOka qoKHA COCTOSTh U3
WIMHIPUYECKUX 0aJUIOHYUKOB, COETMHEHHBIX MEXTY
co00ii kanmmsipoM. B GamioH4Yrkax JOMKHBI OBITh
YKPEIUIEHBI 3JI€KTPOAbI, BBIBOJbI KOTOPBIX 3a1[0KOJICHBI.
Ha3zBanue rasza ykaspiBaeTcsi Ha KaXa0i u3 Tpyook. Jlns
3KUTAHUS pa3psaa B H000M U3 TpyOOK UCIIONIBb3yeTCs
CHEIMAbHBI HCTOYHUK MUTAHUS. J{71s yCTaHOBKHU TPyOOK
JOJIKHA OBITH ClieluanbHas cToika. MIcTOUHUK nuTaHus
JIOJKEH BKJIIOYAThCs B ceTh 42 B ¢ ncnonb3oBanremM
crenuanbHoi BIUIKH. J1J1 BEIpaOOTKH BBICOKOYACTOTHOTO
HaANPsDKEHUS Topsiaka 3 KB ¢ MaKCUMAalIbHBIM pa3psAHBIM
TOKOM 10 1 MA I0oJKeH OBITh UCIHOJIBb30BaH
npeoOpazoBaTeNb HANPsHKEHUS. VICTOUHUK MUTaHUSI TOJDKEH
UMETh KOHCTPYKIIMIO, HCKJIIOYAIOIIYIO JOCTYIl yYaIuxcs K
BBICOKOMY HANPSHKEHHUIO.

Hab6op
AIIEKTPOU3ZMEPUTE
JBHBIX TPUOOPOB

MTOCTOSTHHOTO,
MIEPEMEHHOTO TOKa

JloJDKeH 1o3BOJISATh TPOBOIUTE JEMOHCTPAIIMOHHBIE
IKCIIEPUMEHTHI 110 AJIEKTpoIuHaAMuKe. B coctaB Habopa
JIOJDKHBI BXOJIUTH TU(pOBBIE OJIOKM MHIUKAIMH (2 TIT.) U
CIIETYIOIIHNE U3MEPUTEIILHBIC MOYJIH: BOJILTMETP
MOCTOSTHHOTO TOKAa; aMIIEPMETP MOCTOSIHHOTO TOKa;
MUJUTABOJIBTMETP IMOCTOSTHHOTO TOKA; MUJUTHAMIIEPMETP
MMOCTOSTHHOTO TOKA; BOJIbTMETP MEPEMEHHOTO TOKa;
MUJUTHAMIIEPMETP TIepEeMEHHOr0 ToKa. [Ipeaens: usmepenus
MOAYJIEH JOJKHBI OBITh HE XY)KE: BOJIBTMETPA MTOCTOSTHHOTO
Toka 110 99,9 B, amnepmerpa nocrossuaoro Toka 10 10,0 A,
MUWIJIMBOJIbTMETPA MOCTOSIHHOTO TOKa 710 999 MB,
MUIJIJTHAMIIEPMETPa MOCTOSTHHOTO TOKa 710 999 MA,
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BOJIbTMETpA NIEPEMEHHOTO TOKa 10 99,9 B,
MUJUIMAMIEPMETPA IEPEMEHHOT0 TOKa 10 999 MA.

|

Ha6ops! o
TEPMOIUHAMUKE,
ra30BBLIM 3aKOHAM

1 HACBIIIEHHBIM
mapam,
COTIJIACOBAHHBIC C
KOMIIBIOTEPHBIM
M3MEPUTENHHBIM
OJ10KOM

HabGops! mpenHazHayeHsbl A1 JEMOHCTPAIUU U30MPOIIECCOB
B ra3e U MPOBEACHUS IKCIIEPUMEHTOB 10 U3YUYCHHIO CBOHCTB
HACBIIIEHHBIX MapoB (HE MeHee § ombITOB). B cocrase
HAa0OPOB JOJIKHBI ObITh: YCTAHOBKA JJISI IEMOHCTPAITHH
M30TEPMUYECKOTO MPOIIECCA C BCTPOEHHBIM JaTYNKOM
o0beMa rasa; ycTaHOBKa JIJIsI IEMOHCTPAIIMHA H30XOPHOTO
Mpoliecca ¢ BCTPOEHHBIM JIATYUKOM TEMIIEPATYypPhI;
YCTaHOBKA JIJISl AGMOHCTPAIIMU U300apHOTO TIpoliecca ¢
BCTPOEHHBIM JJaTYUKOM 00BEMa rasa; TaTIuK abCOMOTHOTO
JABJICHUST; 35KUM JUIS TPYOOK; TPOMHMK — 2 IIT.; IITYLEP
MepexoTHOM (It moAKIIoUeHus: Hacoca KoMoBckoro);
IIUTAHT BaKyyMHBIN. J[71s1 paboThI HEOOXOUMBI:
MEPCOHANIbHBIN KOMITBIOTEP, KOMITbIOTEPHBIN
W3MEPUTEITbHBIN OJIOK, ITATHB JEMOHCTPAITMOHHBIN
dbusnyeckuit, cocyn ais Boapl, Hacoc KomoBckoro.

Hacoc BakyyMHBbIi1
C TapeyKou,
MaHOMETPOM U
KOJIITaKOM

Hacoc npenHa3HaueH ais pa3peXeHus U CKaThs BO3yXa B
3aMKHYTBIX COCYAaX Pa3HbIX (OpPM MpU MPOBEICHUH
JIEMOHCTPALIMOHHBIX OIBITOB 10 TEMATHUKE: Pa3ayBaHUE
PE3WHOBOM KaMephI MO/ KOJIOKOJIOM; CHjIa aTMOC(HEPHOTO
JIABJICHUS; MTaJICHUE TEJ B PA3PEKEHHOM BO3/1YXE;
AIEKTPUUECKUN pa3psij B pa3peKeHHOM BO3IYXE;
pacnpocTpaHeHue 3ByKOBBIX BOJIH U 1p. Hacoc nomxken
COCTOSITh M3 KOPITyca MPSIMOYTOIbHOU (hOPMBI, IUITUH/PA C
MOPIIHEM, MAaXOBHKA C PYKOSATKOMN U moAcTaBkU. Ha Kpbliike
KOpITyca Hacoca JOJKHBI OBITh PACIIONIO0XKEHBI JIBA HUIIIICTIS:
BCaChIBAIOIIMI 1 HarHeTarelbHbI. K Hacocy nomkeH
npuiaraTbcs TMOKUI BaKyyMHBIH [UTAHT JUIMHOW HE MEHee
0,5 M 1714 co3aHus MUHUMAJIBHOTO Pa3peKEeHMs BO3/1yXa B
3aMKHYTHIX cocyaax a0 400 ITa u MakcuManbHOIO CXKaTHA
ero masnenus no 0,4 Mlla.

2

OrauBso
BO3JIYLIHOE

[Tpubop npenHa3zHaueH 1711 JEMOHCTPAIMK HarpeBaHus pu
aanabaTHOM CKaTuu Bo3yxa. COCTOUT U3 IPO3PavyHOro
TOJICTOCTEHHOTO LIMJIMHAPA, TOJICTABKU M XOPOIIO
NPUTEPTOTO TOPIITHSI.

Ocuuitorpagpuy
ecKasi IPUCTaBKa

IIpeana3sHaveHa AJs perucTpanuu ABYX CUTHAJIOB
HaNpPsSKeHUs] HA POM3BOJIbHBIX JIeMeHTaxX
IIeKTPUYECKOI 1eNnu; J0/LKHA UCT0Ib30BaThCS
COBMECTHO € KOMNIBIOTEPHBIM H3MEPUTEIHLHBIM 0J10KOM
U NMepCOHATbHBIM KoMINbIoTepoM. [IpucTaBka 101KHA
COOTBETCTBOBATH CJIEIYIOIINM TeXHHYECKHM
xapakTtepucTukam: KoinuyecTBo KaHaI0B, He MeHee 2;
J{nana3oH usMepsieMbIX HanpsizkeHuil B npeaenax ot 0 no
100 B; /lnana3oH 4acToT perucTpUpPyeMbIX KAHAJIOB B
npeaeaax ot 0 go 10 xkl'n.

[Tanmouku u3
CTeKI1a, DOOHHUTA

Hpe)lHa3Haqu},1 AJIA ITOJTYYCHUS ITOJIOXKUTCIIBHBIX U
OTPULATCIIBHBIX SJICKTPUYCCKUX 3apsA 0B U ITPOBCACHUA
JACMOHCTPAIMOHHBIX OITBITOB I1O DJICKTPOCTATHUKE. B
KOMIUJICKT OOJIKHBI BXOOAUTH IMAaJIOYKK N3 CTCKJIA U 700HUTA.
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ITanens mis
H3Y4YCHUS
B3aHMMHOM

KOH(pHrypamuu
MarduTHBIX ITOJICH

JlomkHa OBITh BBINOJIHEHA B (hOpME MJIaHILIETa, OCHOBAHUEM
IUTaHIIETa JOJIKHA OLITH Impo3padyHasd 1jiaCTuHa
OPSMOYTOJIBHOM (POPMBI, B KOTOPOM TOIKHBI OBITH
3alpecCOBaHbI CTAJIbHbIE CTEPHKHU C 3a0CTPEHHBIMU
KOHIIaMU. CTEep>KHHU JOJKHBI ObITh 3aKpEIIeHbl Ha
OIMHAKOBOM PACCTOSAHWH APYT OT Apyra B OAMHHAAUATb
PSI0B IO IIECTHAALATH IITYK B KakaoM. Ha crepxan
JOJIDKHBI OBITh HACAXKEHDI CTPCJIKH, U3TOTOBJICHHBIC U3
MarHMTOTBEPION cTanu. B LIeHTpe cTpelok 3arpeccoBaHbl
MOANIATHHUKHU, KOTOPBIMH OHU U HACAXKUBAIOTCA HAa CTCPXKHHU
TakK, YTO MOTYT CBOOOJHO Bpamarbes. OIMH U3 KOHIIOB
CTPCJIKH JOJKCH UMCTh BU OCTPHUA, BTOpOﬁ BBIIIOJIHEH B
Buze nyru. CTpesiaKku O0JKHbI ObITh HAMAarHUYEHbI TaK, YTO B
MarHUTHOM M0Ji€ 3eMJIM UX OCTPHUS YKa3bIBAIOT HA CEBEPHBIM
noitoc. [1o yrimaM ocHOBaHUS AOJKHBI ObITh YCTAaHOBIICHBI
CTOMKH, K KOTOPBIM KPENUTCS IPO3payHasl KphIIIKa
IUTAHIIETA, IPENOXPAHIONIas CTPEJIKH OT COCKAKUBAHUS CO
cTepxHeil. Bcero nomkHO ObITH yCTaHOBIIEHO HE MeHee 172
CTPEJIOK C pacCTOSIHUEM MEXIy HUMHU He Oosee 12 M.
Pa3mep mtanmera He menee 215 x 150 mwm.

[Tpubop s
JIEMOHCTpAIUU
aTMOoC(epHOTO

naBJIeHUs (MOJIETb
MaraeoypreKux
MOJTyILIApHil)

[Tpubop npenHazHaueH A1 JEMOHCTPAIMH CYIIECTBOBAHUS
atMocdepHoro aasneHus. [Ipubop q0mKeH COCTOATh U3
JIBYX TOJIYIIAPUN C IPOYHBIMH pydukamu. OaHO U3
MOJTyIIAPHUH TOJIKHO OBITH CHA0KEHO KPAaHOM C HUIIIIEJIEM.
[Tpu pa3pexxenun Bo3yxa BHyTpH npubdopa menee 0,05
MIla nomxHa ObITh pUIIOKEHa cuia He MeHee 98 H s
paspbIBa MOJIyIIApUi APYT OT Jpyra.

[Tpubop st
JIEMOHCTpAINN
JIaBJICHUS B
KHUJIKOCTH

[Tpubop mpenHazHayeH s U3y4EHUs AEUCTBUS KUAKOCTU
Ha TOrpY>KEHHOE B Hee Teno. JoykeH N03BOJIATh
IIPOBEACHUE CIIEYIONIUX IEMOHCTPALMI: 3aBUCUMOCTh
JTABJICHUS KUAKOCTH OT INIyOWHBI OTPY>KEHUs; 3aBUCUMOCTD
JTABJICHUS )KUJKOCTHU OT €€ IJIOTHOCTH; HE3aBUCUMOCTh
JABJICHUS HA JAHHOU TTTyOMHE OT OPUEHTALMU JaTIYHKa
nasienus. [Ipubop nomkeH cocToATh U3 JaTyuKa JaBICHUS,
3aKpENJIEHHOIO0 Ha OCHOBAHUH, JIBYX METAJNINYECKUX
CTEP)KHEH M SJTACTUYHOU TPYOKH C COSTUHUTETHHBIM
natpyOkoM. JlaT4uk JaBlieHHs JOJDKEH MPEACTaBIATh COOOH
TJIACTUKOBBIN IIMIHHJP ¢ TOQpUpOBaHHON OOKOBOM
NOBEPXHOCTHI0. C OCHOBAHMEM JaTuMKa HIAPHUPHO JAOJKHBI
OBITh COEMHEHbI METAJUIMYECKUE CTEPHKHU JJIS1 TIOTPYKEHUS
JaTYMKa Ha 33JJaHHYIO TITYOWHY U Il U3MEHEHUS €ro
OPHUEHTALIMM BHYTPHU KUIKOCTH.

[Tpubop st
U3y4YEHUS
KOHBEKIIHH

[TpennazHaueHa /1151 HAOMIOAECHUS 3a IIPOLIECCaMu
HOSBJICHUS U IBUKEHUS HarpeThIX MOTOKOB BOJIbI B
JEMOHCTPALIMOHHBIX OIBITAX IPU U3YYECHUH SIBJICHUS
KOHBEKIMH B KHMJKOCTU.J[0JIKHA COCTOSATh U3 U30THYTON
NpO3payHoOi CTEKITHHOM TpyOKu U-00pa3Hoit popMEI ¢
OTKPBITBIMU KOHLIAMH M PE3MHOBOTO LIJIAHTa, CBEPXY
COGMHSAIOIETO KOHIIBI COOOLIAIONIUXCS COCY/IOB, ISl 3TOTO
B BEPXHEW 4aCTH KaXKJJ0ro KOJIEHa BEPTUKAJIbHON YacTH
TPYOKH (HECKOJBKO HIKE OTKPBITHIX KOHIIOB TPYOOK)

61




HaunmenoBanue

YuebGHoe 000pYVIOBAHKE

Koa-Bo

IpUnanBaeTcs cooluaruuiics ¢ Tpyokoil KOpoTKuit
naTpyOooK.

[Tpubop s
U3yUYeHUs MpaBUIa
Jlenna

[Tpubop npenHa3zHauEH ISl UCCIIEIOBAHUS 3aBUCUMOCTH
HaIlpaBJICHUS MHAYKIIMOHHOI'O TOKAa OT XapaKTepa
MU3MEHEHUS MarHUTHOT'O TIOTOKA, BBI3BIBAIOLIETO TOK.
J10JKEH MO3BOJIATH MPOBEIECHUE CIIEAYIOIINX
JIEMOHCTPALIMI: CPABHEHUE B3aUMOAECUCTBHS CIUIOLIHOTO
KOHTYpa M KOJIbLIA C ITPOPE3bI0 C MArHUTOM; IB)KCHHE
CIUTOIIHOTO KOJIBLIA MPH MPHUOIMKEHUH MarHuTa K KOJblLy;
JABVKCHUC CIUIOIIHOT'O KOJIbIA ITPH BBIIBUXKCHHUHW MAarHuTa u3
kousiblia. [Ipubop 10iKeH coCTOATh U3 IBYX OJIMHAKOBBIX
AITFOMHUHHUECBEBIX KOJICII, B OJJTHOM M3 KOTOPBIX UMECTCA
npopesb. Koiblia 3akperuisroTcst Ha KOHIAX JErKoro
AITIOMHHHEBOT0 KOPOMBICHA JTMHOU 0Ko0 160 Mm. [1pun
IIPOBEACHUM JEMOHCTPALUU KOPOMBICIIO YCTaHABIUBACTCS
Ha CTOMKY C OCTPHUEM.

Prruar
J€EMOHCTPAIIMOH-
HBII

Poryar npegHa3zHayeH 1ist I€MOHCTpAI[UU PABHOBECHSI.
JlomkeH mo3BOJIATh TPOMILTIOCTPUPOBATh: YCTPONCTBO U
MPUHIUN ACHCTBUS PhIUAXKHBIX BECOB; PABHOBECHE CHJI Ha
pblyare; MOMEHT U IUIEHO CUJIbl; PAaBEHCTBO padOT Ha pblyare
u 1p. JlomKeH coCTosATh U3 AEPEBSIHHOM JIMHENKH, HA TOpLAx
KOTOPOM 3aKPEIUICHbl BUHTHI C YPAaBHUTEIbHBIMU T'aiiKaMu,
OCH C TallKOM M YETBIPEX KPIOYKOB.

Cexynaomep

Jlnana3oH U3MepeHus IPOMEXKYTKOB BPEMECHH B Mpeeiiax
ot 0,01 mo 100 ¢ Hanpsixenne nutanus, ve 6onee 12B
IToTpebasiemblii TOk, He O6omee 0,25A.

oo

Cocynbl
COOOIIAIOIINECS

HpeZ[HaSHa‘ICHI)I AJId JEMOHCTPAMK OAUHAKOBOT'O YPOBHSA
OJIHOPOJHOM >KUJIKOCTH B COOOIIAIOIIMXCS MEX]TY COO0M
cocymax pa3Hou (GopMebl. J[0KHBI TO3BOJISATH IPOBEICHHE
CIIETYIOIINX AEMOHCTPAIIUI: 3aKOH COOOIAIONUXCS
COCYJIOB, 3aIOJTHEHHBIX OJTHOPOJIHOM KUIKOCTHIO;
HEU3MEHHOCTb YPOBHS KHUIKOCTHU MPU HAKIIOHE
COOOIIAIOIIUXCS COCYAOB (OJJTHOTO U3 HUX WM BCEX).
Kouctpykius qomkHa obecriednuBaTh MOBOPOT BCEil
CUCTEMBI COOOIIAIOIINXCS COCYOB, TaK KaK OHU
3aKpeIUISIOTCS Ha MPO3PavyHO MIaCTHHE, KOTOpask MOXKET
MTOBOPAYMBATHCSI BOKPYT OCH.

CTakaH OTJIMBHOU

[TpennasHaueH i JeMOHCTpaLUU Coco0a U3MEpPEeHUs
00BbeMa TBEPBIX TeJ JTF000# (HOpMBI, HE BXOISIINX B
U3MEPUTENIbHBINA IWINH/P, U UCTIOJIb30BAaHUS TIPH
MCCIICIOBAaHUN BBITAIKUBArOIIEH cuiibl. CTakaH JOJDKEH
OBITh N3TOTOBJIEH U3 ITPO3PAYHOTO CTEKIIA B hopMe
WJIMH/IPA, B BEPXHEH YacTH KOTOPOTO COOKY NMPHUBAPUBACTCS
HeOosbInas Tpyoka Ass cnuBa BoJsl. OObeM cTakaHa U
BBICOTA PACIIOJIOKEHUS OTBOJIHOM TPYOKHU JOJKHBI ObITH
KOTJ1acoBaHbl ¢ 00bEMOM Tena U3 Habopa "Benepko
Apxumena"

62




HaunmenoBanue

YuebGHoe 000pYVIOBAHKE

Koa-Bo

Crpenku
MarHUTHBIE Ha
HITaTHBaX

Crpenkyu MarHuTHbIE peIHa3HAUYEHbI ISl IEMOHCTpaIui
B3aWMO/JICUCTBUS MOJKOCOB MATHUTOB, OPUECHTAIIMM MArHUTA
B MarHUTHOM II0JIE, ONPE/ICIICHNS HAIIPABJICHUS MATHUTHOTO
MEpHUJIMaHa U APYTUX OMBITOB MO MAarHETU3MY U
anekTpomMaraeTuzMy. CTpesKu AOKHBI ObITh YCTAHOBIICHBI
Ha OCTpPHUE OT/ACIBbHOMN MOJICTaBKU U MPEACTABIISITH COOO0H
HaMarHM4E€HHYIO MOJIOCKY U3 CIIELIMAIIBHOM CTaH,
PaCIOI0KEHHYIO0 TOPU30HTAIIBHO B BEPTUKAIBLHON
riockocT. Ha cepenuHe moinocku JOMKHO ObITh
3aIpPEeCCOBAHO JJATYHHOE THE3/I0 C MOIMATHUKOM IS
HaCa)KMBaHUS Ha OoCTpHUE UIJbl. [loaroca MarHUTHBIX CTPEIOK
JIOJ>KHBI UMETh CTAHAAPTHYIO OKPACKy: CUHHM 1BET —
CEBEPHBIN NOJIKOC, KPACHBIN LIBET — FOKHBIN MOJIIOC U
MapKUPOBKY «N» — CEBEPHBIN MOJIOC, «S» — I0KHBIN
OJIFOC.

CynTaHbl
JNEKTPUYECKUE

[IpenHazHayeHsbl Ui JEMOHCTPALIMU B3aUMOICHCTBUS
3apsDKEHHBIX TN U PACIOI0KEHUS CHIIOBBIX JTMHUN
AIIEKTPUYECKHUX IOJIEH OJTHOTO U JBYXTOUYEUHBIX
OJTHOMMEHHBIX U pa3HOMMEHHBIX 3aps10B. B cocraBe
JIOJDKHO OBITH /1B OJJMHAKOBBIX CYJITaHA, KaXKIbIH 13
KOTOPBIX JOJDKEH COCTOSITh U3 METAJUINYECKOTO CTEPKHS
KpYIJIOrO C€YeHHUs, Habopa TOHKUX OyMaKHBIX JICHT U JIBYX
METAJUIMYECKUX TUCKOB. B 1IeHTpe TUCKOB JOKHO OBITh
OTBEpCTHE C Hape3aHHOU pe3pOoii. Takas ke pe3pda 1oKHA
OBbITh Hape3aHa Ha KOHIIE CTePKHs, Ha KOTOPBIH
HAaBUHUYUBAIOTCS TUCKH, & MEXKIY HUMH YKIIAIBIBAIOTCS
KOHIIBI JIEHT U 3@KuMatoTcs. L[BeT OyMaxHbBIX JEHT
CYJTaHOB JIOJKEH OBbITh Pa3HBIM.

Tenexkn
JICTKOITIOABUKHBIC
c
HpI/IHaIUIC)KHOCTH
Mu (TIapa)

J1omKHBI NO3BOJIATH NPOBEACHUE TEMOHCTPALIUM 10
3aKOHOMEPHOCTSIM B3aUMOJIEUCTBUS TeJ, TPEOOpa30BaHUIO
SHEPTUU, OTHOCUTEITLHOCTH MEXaHUYECKOTO ABUKEHUS,
MOJIETTMPOBAHUIO MTOBEICHUS PA30OMKHYTHIX U 3aMKHYTBIX
cucteM Ten (He MeHee 6 neMoHcTpanuii). bazoBsiMu
AIIEMEHTaMU JJIsl IEMOHCTPALUI JOJKHBI SBJIATHCS JIBE
TEJICKKU — aKTUBHASI C YIIPYTUM Y3JI0M M TaCCUBHAs C
OTBEPCTHUSMU JJISl KPETUICHUS! IPUHAJUIEKHOCTEN; O/IHA U3
KOJIECHBIX Tap NaCCUBHOM TEJICKKH J0HKHA UMETh
MPOTOYKY JJISI HUTEH. YTIPYTUil y3€]1 aKTUBHOW TEJIEKKHU
JIOJDKEH COCTOSTh U3 Oydepa, ABYX MpYKUH, MOHOpPEIbCa,
mtudTa. K 6ydepy nomkeH ObITh MPUBAPEH TOJIKATEIb.
Kpome Tenexek, s 1eMOHCTPALUM TOTKHBI
HCIIOJIb30BAThCS: YCTPOUCTBO AJIsl AEMOHCTPALUU
npeoOpa3oBaHus MOTCHIIMATHHON YHEPTUH B KHHETHUYECKYIO,
COCTOSIIIIEE U3 CTEPXKHS C TANKOM, MePEKIIaInHbI C OJIOKaMH
U Tpy3a ¢ OTBEPCTUSMU Ha CIUIIE; TPY3 HA CTEPIKHE;
HAKJIOHHAs IJIOCKOCTh; CeUaIbHbIA BOTHYTHIN MPODUIIb;
Tpy3bl; MA0JIOH HA HUTH.
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Tepmomerp
KA IKOCTHEIN

[TpenHazHaueH A AEMOHCTPALMU YCTPOMCTBA U MPUHIUIIA
paboThI KUAKOCTHOTO TEPMOMETPA, a TAKXKE JUIsl U3MEPEHUs
TEMIIEPA—TYpPbl BO3JyXa B KJIACCE U )KUJKOCTEN B HEKOTOPBIX
OMbITaxX MPH U3y YE€HUH TEIJIOBBIX SIBICHUMN

TepMoMeTp JOKEH COCTOSTh U3 JIepEeBIHHOIO OpycKa,
CTEKJISIHHOTO OaJlJIOHa ¢ IJIMHHOW KalUWJUIApHOU TPYOKOiA,
METAJUINYECKOTO CTEPKHS C pe3b00il Ha 0JJTHOM KOHLIE U
CBEMHOI0 3alIUTHOrO YeXJja OaJuIoHA.

Junana3oH n3mepenus temnepaTypsl B npenenax ot —10 °C
10 +104 °C. Ilena nenenns mxkansl 2 °C.

Tpanrcdopmarop
YHUBEPCAIbHBIN

[TpennasHaueH Ui JEMOHCTPALIMU YCTPOCTBA M pabOThI
TpaHchopmaropa. JJoKeH COCTOATh U3 CIASAYIOIINX
AJIEMEHTOB: MarHUTONPOBOAA B cOope, KaTyiiku 220B,
KaTylmku 6/6B, HaKOHEYHMKOB KOHYCO00pa3HoU (hopMmbl,
KaTyIIKH 3JIEKTPOCBAPOYHOIO aIlapara, 3JIeKTPOJI0B,
KOJIbIIa METHOTO, KOJIbIIa aJJFOMUHUEBOTO, KaTYIIKH
TJIOCKOH, MEPEXOAHMKA.

Tpubometp
JIEeMOHCTPAIMOHH
bI

TpubomeTp npeaHa3zHAuEH Ui JEMOHCTPALMU 3aKOHOB
TPEHUS U MPOBEICHUS OIBITOB, TPEOYIOLINX HAKIOHHYIO
IUIOCKOCTh: TPEHUE MOKOS U CKOJIbKEHHSI; CPABHEHUE CHIIbI
TPCHUA Ka4YCHUS C cuIIoH TPCHUA CKOJILXXCHUS, 3aBUCUMOCTD
CHUJIBI TPEHUS OT COCTOSTHUS TPYILIUXCS TIOBEPXHOCTEH U
CUJIbI JAaBJICHUS; MOTCHIHUAJIbHAA SHCPTHUA IIOJHATOTO TCIIA,
paboTa cui1 Ha HAKJIOHHOW IIOCKOCTH; KOAhDHIreHT
IIOJIC3HOT'O I[GI\/JICTBI/ISI " €TI0 3aBUCUMOCTD OT CUJIbI TPCHHUA U
HAKJIOHA TUIOCKOCTH U Jp. TpuOOMETp 0JIKEH COCTOSATh U3
OCHOBaHMs, OpyCKa U KaTKa, M3rOTOBJICHHBIX U3 JIepeBa, U
MJIaCTMAcCOBOM Tapenku. OCHOBaHHE TPUOOMETPA JOJIKHO
MPEJICTaBIISITh COOOM JOCKY, Ha OJTHOM KOHIIE KOTOPOit
3aKPETUISICTCS ICPEBSIHHBIA OOPTUK, CITY>KAIIUHA JIJIST
3a/ICPKKU TEJl, CKOJIB3AIIUX M0 HAKIIOHHOM TIOCKOCTH.
bpycok nomxen uMeTts GopMy NpSIMOYTOJILHOTO
napaieNenumnena, CHabkaTbes IByMsi KPIOUKaMHU,
PacIoI0KEHHBIMU B pa3HbIX MECTaxX OJHOM TOPLEBOI
MTOBEPXHOCTH.

Tpy6ka Herorona
YHHUBEpCcaabHas

[Tpubop npeaHazHaveH A/ IEMOHCTPAIMH [TaIeHUS
pa3InYHBIX TEJ B pa3pe:keHHOM Bo3ayxe. [Ipubop pomkeH
OBITh U3TOTOBJICH M3 CTEKJIA U KIMETh TPYOKY C IPUTEPTHIM
KpaHoMm. BayTpu npubopa 10KHBI OBITH TEPMETUYHO
3amasHbl 1IepO U KyCOK CBHHIIA. PeKOMEHTyeMbIe rabapHThI
npubopa: JmHa — 90MM; quamerp - 40mm.

TpyOka ¢ nByms
AIIEKTPOAAMU

[Tpubop mpenHazHayeH A5 IeMOHCTPAIIUU BO3SHUKHOBEHUS
Y pa3BUTHS TICIOUIETO pa3psja B raze, UCCIEIOBAHUN
3aBHCHMOCTH IIBETa pa3psiia OT XUMHUYECKOTr0 COCTaBa rasa,
MCCJIEI0BAHMS 3aBUCUMOCTH YCJIOBUI BOZHUKHOBEHUS
TJCIONIETO pa3psijia OT HAMPSHKEHHOCTH 3JIEKTPUUECKOTO
110JI51 U JIaBJICHUS Ta3a.

Hunmuaap ¢
OTIIaJar0IIInM
JTHOM

[Tpubop npenHa3zHaueH 111 JEMOHCTPAIMK HalpaBIeHUS
JENCTBUS CUJIBI, CO CTOPOHBI KHUIKOCTU Ha MOTPY>KEHHOE B
Hee TeJI0, UCCIIC0BAaHMs 3aBUCUMOCTHU BEJIMYMHBI CUJIBI
JIABJICHMSI )KUJKOCTH OT MIYOMHBI IOTPYKEHHUSI Tea.
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HaunmenoBanue

YuebGHoe 000pYVIOBAHKE

Koa-Bo

Hunuaaper
CBUHIIOBLIE CO

CTpyrom

ITpenHazHaueHs! 1)1 JEMOHCTPALIMN B3aUMHOIO
MNPUTSHKEHUS MEX]Ly aTOMaMU TBEPAbIX Tel. J{omxKHbI
MIO3BOJIATH JJIEMOHCTPALMIO CLETIJIEHHS] CBUHIIOBBIX
WIMHAPOB. B cocTtaB 0/KHBI BXOJUTH /1Ba OJAMHAKOBBIX
LWIKMH/IPA, CHENHAIbHbIN CTPYT U HaIlpaBIIsAIoIIas TpyoKa.
[{unuHIpBI AOKHBI COCTOATh U3 JIBYX KECTKO CKPEIUIEHHBIX
MEXy COOOH YacTe - IJIMHHOTO CTAJIbHOTO U KOPOTKOTO
CBUHIIOBOTO.

[Tap nns
B3BEIINBAHUI
BO3JIyXa

[Tpubop mpenHa3HayeH A7 B3BEIIMBAHUS BO3TyXa.
Hpe)]Ha3Haqu JJIA HpOBe)IeHI/II/I OIIBITOB ITIO )IOKaBaTeJ'II)CTBy
HaJIU4Msl Y BO3/1yXa MacChl U JEHCTBHUE HA HETO CUJIBI
Apxumena

[Tap ITackains

IIpeana3HaueH It IEMOHCTPALMM PABHOMEPHOM IIepeiadn
JIABJICHUS, TPOU3BOJUMOrO HA KHUAKOCTb B 3aMKHYTOM
coCyJie, ¥ IOIbEMA KUIKOCTH IO JEHCTBUEM
aTMocgepHoro aByeHus. JloIKeH coCTOATh U3
CTEKJIIHHOI'O LIMJIMHAPA C IBYMs OIIPaBaMH Ha KOHILIAX,
K0>KaHOT'O OPIIHS C METAJUINYECKUM IITOKOM M JCPEBSIHHON
PYUYKOM, ITOJIOTO IOJIUITUIEHOBOIO IIapa ¢ HECKOJIBKUMU
MEJIKUMH OTBEPCTHSIMH.

[ITaTuB
YHUBEPCAJIbHBIN
buznvecKkui

HpenHa3Haqu AJId YCTAHOBKH U MOAACPKKH PA3JIMYHOTO
JIEMOHCTPAIIMOHHOTO 1 1a00paTOPHOTo 000PYI0BaHUS U
IIPUHAAJIEKHOCTEN.

IItatussl
M30JIUPYIOIINE
(mapa)

[IITaTHBEI IpEIHA3HAYEHBI VIl KPEIUICHUS K HEMY
METAJUIMYECKUX MPOBOAHUKOB M MPHUCIIOCOOICHUN TIPU
IIPOBEJCHUM IEMOHCTPALIMOHHBIX OIBITOB, JOJIKHBI
HCIIOJIb30BaThCSl COBMECTHO C CYJITAaHAMU JIEKTPUUYECKUMH,
AJIEKTPOCTATUYECKUMU MasiTHUKaMU U 11p. Komriekr
nocraBku: lllratus nzonupyromuid,] wmrt. Texuuueckue
XapakTepucTUKu: OCHOBHBIE pa3Mephl INTATUBOB, MM, HE
Oonee: mMHa 265. tuameTp HapyXHbIN 14. ocHOBaHUE
90x110. /IlnameTp OTBEpCTHS B IITATUBAX, MM 4,2.

SHCKTpOMCTpBI C
IPHUHAIIC)KHOCTA
MH

[Ipeana3znaueHs! 17151 TPOBEACHUS IEMOHCTPAIMOHHBIX
OTIBITOB T10 3JIEKTPOCTATHKE: OOHAPYKEHHE IICKTPUUECKUX
3apsiJIOB; pacrpeiesieHrue 3aps/i0B Ha MOBEPXHOCTH
MPOBOHMKA; IETUMOCTh AJIEKTPUUECKOTO 3aps/a;
M3MEPEHHE PA3HOCTHU MOTEHIIMAIOB; JIEKTPOCTATHYECKas
WHAYKIHNS; SJIEKTpUUYECKas eMKOCTh IMIIOCKOTO
KOH/IeHcaTopa. J[mamerp OOJIBIINX TMOJIBIX IIAPOB, HE MEHEE
100 MM; AMamMeTp MaJIoro MoJjoro mapa, He Mesee 50 Mm;
JMaMeTp KOHACHCATOPHBIX TUCKOB, He MeHee 100 MmM;
TUaMeTp MpoOHOro MIapuKa, He MeHee 22 MM; JAJIMHA
MIPOBOJIHMKA Ha U30JIMpYIOLIEeH pyuke, He MeHee 280 mMm. B
COCTaB KOMILJIEKTA JIOJKHBI BXOJIUTH JBa 3JIEKTPOMETPa, TpU
MOJIBIX METAJNTMYECKUX I1apa (JBa OJIMHAKOBBIX OOJIBIIOTO
JTUaMeTpa U OJMH MaJioro), ABa KOHJEHCATOPHBIX JIMCKa, ABa
OCTpHs, MPOOHBIN MAPHUK ¥ MMPOBOHUK HA U30JIUPYIONTUX

pYyUKax.
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[lepeyeHb y4eOHOTr0 060PYAOBAHUS KAOUMHETAa XUMUH

IIpu6opbsl. Ha6opsl nocydsl u 1a60pamopHbIX npuHadiencHocmelt 015
XUMUu4ecKo20 IKkchepumenma

Ne
n/n

Ha3BaHHE

OnmMcCaHue

KoJ-Bo

1. YueOHo-nnpakTHYeCKOe U yueOHO-1a00paTOpHOe 000py10BaHHE

IIpu6opsi. Hadopbl mocyabl U J1a00PATOPHBIX MPUHAAJIEKHOCTEH 115 XUMHYECKOT0

IKCIIE

HMCHTA

1.1.

Anmapat s
QUACTWLISALUA BoAbl PD

Juctunnsarop npeaHasHaueH AJis JeMOHCTPALun
YCTPOMCTBA €ro paboThl U TIOTYUCHHS
JTUCTUJUTUPOBAHHON BOBI B HEOOIBIINX 00beMax
MIPH MPOBEICHUH TIPAKTHYECKUX padoT B
00111e00pa30BaTEIBHBIX IIKOJIAX, YICOHBIX
3aBEJICHUSX IPYTHX YPOBHEH M MPOMBIILICHHBIX
naboparopusax. TexHuueckne XapakKTepUCTHKH:
Bpewms 3akunanus 0,2 11 BoJbl, MUH., HE OoJiee — 5.
[Tpou3BoAUTENBHOCTD 110 KOHJIGHCATY, Ji/4ac, He
Mmenee - 0,5. MomnocTs Harpesarensi, Bt — 500.
Hanpsoxenne nmuranus, B/ - 220/50. ['abapuTtHbie
pasmepsl, MM - 370x200x100 Bec, kxr - 2,3

1.2.

Becbl TexHnueckue ¢
pasHoBecamu PO

Becbl TexHMUecKne JEMOHCTPALIMOHHBIE CITyKaT IJIs
JIEMOHCTPALIMU YCTPOMCTBA U IEUCTBUS PhIYaKHBIX
BECOB; IPUMEHSIIOT UX B KAYECTBE YyBCTBUTEIBHOTO
WHJUKATOpa MpU CPAaBHEHUH MAcCC TEJl, @ TAKXKE IS
B3BEILLIMBAHUS BO3/yXa, YIJIEKACIOTO ra3a u B
JIPYTUX OMNbITaX. TeXHUYECKUE JaHHBIC: TUAMa30H
n3mepenui, kr: 0,05 - 1,00, HeOCTOSIHCTBO
MOKa3aHUI U YyBCTBUTEIILHOCTh HEHAIPYKEHHBIX
BECOB - 6 25MT. OTPELUIHOCTH OT
HEPaBHOIUICUHOCTH U YYBCTBUTEIIBHOCTh BECOB B
JUarna3oHe B3BemuBaHus - 6 SOMr rabaputHsie
pa3mepsl, MMm: 400x400x157 macca, kxr, He OoJIee -
4KT CpeTHUIA CPOK CITYXKOBI, JIET - 8

1.3.

Kommext
HarpeBaTesIbHbIX
npubopos PO

B KOMIUTIEKT HOKHBI BXOJAHTH:

CrnupToBk# (2 1IT.) JOMHKHA OBITH U3TOTOBJICHA U3
cTekJa, cHaOkeHa GapOopOBEIM AepiKaTEIEM
Konmayka u ¢putmieM. [lnutka snekTpudeckas
JIOJDKHA UMETh CIEAYIOIINE TEXHUIECKUE
XapaKTePUCTHUKHU:

notpedisiemast MomHocTh 350BT; nmotpebisemMslii ot
cetu Tok 1,6A; conporusnenue cnupainu 136 Owm;
HaIpsDKEHUE epeMEeHHOro Toka 220B.

bans koMOuHMpOBaHHas J1abopaTopHas
MpeaHa3HaYeHa JJI HarpeBaHUsl OTHEOMAaCHBIX
BellecTB. baHs A0mKHA COCTOSATH U3 AJIEKTPUUYECKON
TUTUTKH, Pe3epByapa Jjisl BOABI U pe3epByapa s
necka.

[TnuTKa s7eKTpUYecKas Mpu HOMUHATHBHOM
HanpspkeHud 1 MotHocty 600 Bt noypkHa
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n/n

Ha3BaHHE

ONnmMCaHue
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obecreunBaTh HArPEBaHHUE B 3aKPHITOM pPe3epByape
OaHu BOASIHOM 1,5 TUTpa BOJIBI C HAYATIBHOM
temneparypoii 20 °C 1o temneparypbl KUIIEHUS 3a
BpeMs He Ooiiee 45 MUHYT, WM HarpeBaHUE B
pesepByape 6anu necounort 900 cm3 mecka ¢
HavajabHOU Temnepatypoi 20 °C 1o Temmeparypsl
170 °C B ueHTpe Ha MOBEPXHOCTH TECKA 32 BPEMsI HE
6onee 90 MUHYT, WM HarpEeBaHUE B AepKaTesne AJs
k01061 300 cM3 BOABI B KPYTIIOAOHHOM KOJIOE
eMKocThI0 500 cM3 ¢ HayaibHOM TemnepaTypoi 20
°C nmo xureHus 3a Bpems He 6osee 35 MUHYT.
Hanpspokenue nepemennoro toka 220 B;
noTpedsieMas MOITHOCTH J1o 600 BT.

1.4.

CTOJUK NOOBEMHBIHN
PO

[IpennazHaueH Ass AEMOHCTPAUU IPUOOPOB U
YCTaHOBOK, ITPOBEJICHUSI IEMOHCTPAIMOHHBIX
OTIBITOB, B KOTOPBIX TpeOyeTcs MIaBHOE
BEPTUKAJILHOE TIEPEMEIICHHE DJIEMEHTOB YCTAaHOBOK.
Cronuk ocHallleH CUCTEMON MUKpoIudTa, KOTOpas
MO3BOJISIET IPEOOPA30OBLIBATH BPAIICHUE
MIPUBOTHOTO BUHTA B BEPTHKAIBHOE TIEpEMEIICHHE
MJIOCKOCTH CTOJIMKA. Paboyvasi TOBEpXHOCTh MOKET
OBITh BBITIOJIHEHA U3 TUIACTUKA, HEP>KaBEIOLIEH
CTaJIM WJIA aJTFOMUHUS B 3aBUCUMOCTH OT
MOIU(DUKAILIMY U3IEITHSL.

L.5.

[ITaTus
nabopaTopHbIit
6omb11oi PO

IITaTns npe€aHasHa4YCH AJ1d YCTaHOBKU U
MOJJICPIKKH PA3JIMYHOTO J1TA0OPaTOPHOTO
000pyIOBaHUS U TIPUHAICHKHOCTEH
TexHUUECKUEe XapaKTEPUCTUKHU: TaOapUTHBIC
pa3Mephl B coope: BeicoTa — He MeHee 700 MM

1.6.

M CTOYHHK BBICOKOTO
HaITPsAXKCHUA

IIpeana3HaveH 1Ji NpOBeAEeHUS
JAe€MOHCTPAIIMOHHBIX ONBITOB HA YPOKaX GU3UKH
U XUMHH. . OCHOBHBIE TEXHUYECKHE
xapakrepuctuku: Hanpsbkenue nuranus npudopa -
220 B. Bbixo1HO€ IOCTOSIHHOE HANpsiKEHUE - 110 25
kB MakcumaibHbIil TOK Harpy3Kku - He 0oJiee

0,001 A.

1.7.

Kommnekr
AIIEKTPOCHAOKCHHUS

Kommuekr 3sekTpocHadxenus (KIC)
npeAHas’HavYeH Kak s nuranusa U
(MCTOYHHMKA MUTAHMS JJAOOPATOPHOTO ISt
(poHTAIBHBIX Pad0T) ¢ EepeMeHHbIM
HanpsizkeHuem 42 B, tak u 1uig moaauu
HanpsikeHus: 4 B Ha ka:xkayo napry B kiacce 0e3
HUII®, nist npoBeeHU Ja00PATOPHBIX PadOT 1O
xuMuM. OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKHU:
KOC BBITIONIHEH B )KECTKOM METALIINYECKOM
KOpITyCe, CIIOCOOHOM 00€CTIeYUTh 3aIIUTy
AJIEKTPUYECKUX AJIEMEHTOB M MOHTaXa OT
MEXaHUYECKUX MOBPEXKICHUN U JOCTYIA JH0JeH K
TOKOBEIYIIIUM YacTsM o00opyaoBanus. OCHOBHBIE
AIEKTPOTEXHUYECKUE MMapaMeTPhl IPUBEICHBI B
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tabnune Ne 1: TTorpebnsemas momrHOCTh KB-A, He
oonee 0,8 DnekTponUTaHUE OT CETH MIEPEMEHHOTO
ToKa: HanpspkeHue B, vactora ['m 220+/-22 50-60
BrixogHoe HanpsKkeHue Npu U3MEHEHUH TOKa
Harpy3ku: ot "0" 1o "Max" ot ucrtounuka ~42 B 42-
38 Ot ucrounuka 4 B 4: 2,8 MakcuMansHO
JIOIYCTUMBIN TOK OT UcTO4YHMKa: ~42 B (a) Tpex
nuHui omHOBpeMeHHOo 10 (He 6omnee 20 munyT) 5 (HE
6onee 40 MuHyT) MakcuMalIbHO JOMYCTUMBIN TOK
oT uctounuka: 4 B (a) Tpex nuHMUI 0JHOBPEMEHHO
15 (ue 6onee 20 munyT) 10 (e 60mee 40 MUHYT)
["abaputHbie pa3mepsl B MM: Bricora 390, [llupuna
310, I'ny6una 180 Bec B rpammax: 10000

1.8.

Hab6op dbnakoHnoB mist
XpaHEHUs! PaCTBOPOB

[Ipenna3HayeH 1u1s XpaHEHUsS] peakTUBOB. B Habop
BXOZAT (hi1akoHbl 00beMoM He MeHee 450 mit ¢
HOPUTEPTHIMU KPBIIIKaMH.

2. Cnenpaau3npoBaHHble NPUOOPHI M aNNaAPaThI

2.1.

Anmapart aJis
MIPOBEICHHUS
XUMUYECKUX PEeaKuid
AIIXP PO

IIpenHazHaueH 175 NPOBEACHUS OIBITOB C
TOKCUYHBIMU, TAXy4YHMHU, JICTYYHUMHU BEIIECTBAMHU
0e3 HCIoNIb30BaHMsl BHITSHKHOTO HiKada. B
KOHCTPYKIMU anmapara J0JKHA ObITh
MpeAyCMOTPEHA 3aMKHYTast Ha MOIJIOTUTENb
cuctema. Anmnapar JI0JKEH COCTOSTh U3 JBYTOPJION
KosObI-peakTopa (500 Min); JenUTENbHON BOPOHKH C
ra300TBOJIHON TPYOKOH, PETyIUPYIOIIEH Tepenai
JABJICHUS, COCYJIOB JJIS )KUJKUX TOTJIOTHTENEH (He
MeHee 4 1MIT.); cocya JJIsi TBEPbIX MOTJIOTUTEIECH;
KOJMaykoB (He MmeHee 5 mrT.). Jleranu anmnapara
JTOJIKHBI COYICHATHCS MPH MOMOIIH HITU(OBAHHBIX
IIOBEPXHOCTEN. AnnapaT U3rOTOBJIEH B
KJINMaTH4YecKoM HucnoiaHenun Y XJI kareropun
pasmemienus 4.2 mo 'OCT 15150-69.
TexHu4eckue XapaKTePUCTHKH:

Martepuan - crexno rpynnsl TC u XC3 I'OCT
21400-75.

EmxocTh k011061 peakTopa - 500 mi1.

["abaputHbie pazmepsl - 125x105x705 mm.

Macca - He 6osiee 800 r.
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2.2.

HaGop nmst onbITOB 110
XHMHH C
AIIEKTPUYCCKHM TOKOM

PO

HabGop npeana3HadeH Uit JEMOHCTPAIMH U
UCCJIETOBAHMSI SJICKTPUUECKOT0 TOKA B
anekTponurtax.B cocraB Habopa

BxoAT: [11acTMaccoBBIii coCy, KpbIIIKa C IBYMsI
VHHUBEPCATHHBIMU 32)KUMaMU M CBETOAHOIHBIM
MHAUKATOPOM, TUIACTUHBI-3JIEKTPOAbI U3 TpaduTa —
2 1T., SIEKTPOIbI U3 HEPXKABEIOLIEH cTainu — 2 MIT.
IUTACTUHA-3JIEKTPO]I IUHKOBAS, MJIACTUHA-3JIEKTPO
MeJHas, KOHTAaKTop — 1 mT. mpoOka pe3nHoBasi ¢
nepkareneM — 1 mT, mpobupka - 2 mr., HaGop
MO3BOJISIET C MCIIOJIb30BAaHHEM UCTOYHUKA TUTAHUS
JEMOHCTPALIMOHHOTO U XMMHUYECKUX PEaKTHBOB
UCCIIEIOBATh MIPOBOIMMOCTD PA3IMYHBIX BEILIECTB,
MIPOBECTH JIEKTPOJIU3 BOJBI M BOJHBIX PaCTBOPOB
COJICH, IPOIEMOHCTPUPOBATH JIBUKEHUE HOHOB B
AIIEKTPUYECKOM I10JIE€ U IIIEKTPOXUMHUUECKYIO
KOPPO3HIO METAJLIOB.

2.3.

[Tpubop ms
JIEMOHCTpAIINU 3aKOHA
COXpaHEHHS MaCChl
BEIIECTB

[TpuGop npenHa3zHaYeH I JEMOHCTPALIHH
AKCIIEPUMEHTAIILHOTO MOATBEPKICHUS COXPAHCHUS
MaccChl BEIIECTB.

KoMIIIeKTHOCTS:

- Cocyn JlanaonbTa ¢ METAUIMYECKON TYKKOU — 2
IIT.,

-IIpoGka pesunoBas - 2 mr., [Ipu npoBeneHnn
OTBITOB C MTPUOOPOM HCTIOIB3YETCS
BCIIOMOTaTeJIbHOE 000PYI0BAaHNE — BECHI
AJIEKTPOHHBIE

24.

[Tpubop s
WLTIOCTPAIHH
3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peaKIuu
OT ycnoBuii PO

[TpuGop m0mKEH MO3BOMIATH POIEMOHCTPUPOBATH
3aBHCHUMOCTH CKOPOCTH XMMHUECKHUX PEaKIMid OT
pa3IMUHBIX (PaKTOPOB: XUMHYECKON TIPUPOTBI
BEIIECTBA, KOHIIEHTPALIUU, Pa3MEPOB TOBEPXHOCTH
COIIPUKOCHOBEHUS PEarupyIOINX BEIIECTB,
TEeMIEpaTyphbl, KaTanuzaropa, UHruouTopa. [Ipudop
JIOJKEH COCTOSITh M3 MAHENN-TIOACTABKH CO HIKAJIOH
U CTEKJISTHHBIMU MaHOMETPUUYECKUMU TpyOKamu (2
mT.); cocynoB Jlangonbra — 2 MIT.; pe3UHOBOM
MPOOKHU CO CTEKIISTHHOU TPYOKOM — 2 IIT.; OTpe3ka
IUIACTUKOBOM TpyOku — 2 miT. TexHu4eckue
xapakTepuctukm: ['abapuTHbie pa3Mepsl B
ynakoBke (1. *mmp.*BsIC.), cM.. 54*20*13,5 Bec,
Kr, He 6onee 0,9

2.5

[Tpubop nns
ANEKTpoIn3a cojie PO

[TpubGop aJis s7eKTpOIU3a paCTBOPOB COJIEH
IIpeHa3HA4YEH IS IEMOHCTPALUH 3JIEKTPOIN3a
BOJIHBIX PAaCTBOPOB Pa3IMYHbIX COJIEH IpU
U3yYCHHH Kypca HEOpraHU4eckoi 1 o0Lei XuMuu.
Cocras: - [Ipo6ka pe3uHoBast ¢ rpadUTOBBIM
AJIEKTPOJIOM - 2 IIT.

- Tpybka U-o0Gpa3nasi ¢ oTBOAOM - 1 mmiT.

- TpyOka munactukosas - 0,2 M

- HakOHEeUHMK CTEKJISIHHBIN - 1 IT.
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Ne Ha3BaHue onucaHue Kox-Bo
n/n
- 3aKUM TUIIA «KPOKOAMUID - 2 HIT.
- [IpoBoj ¢ IByMs ITEKepamu - 2 IIT.
2.6 Anmapart ajis [IpenHasHayeH s MOJTYyYECHUS Ta30B.
MOJTyYEHUS Ta30B KomruiekTHOCTS:
(Kurma) -PesepByap — 1 mir.
- [llapooOpa3Has BopoHka 1 miT.
- N'a3o0TBOIHAs TpYOKa ¢ MPOOKOI M KpaHOM -1 -1IT.
- [IpemoxpanuTenbHas BOPOHKA C MPOOKOH — 1 1T,
2.7 Kommnekr TepmomeTp nabopaTopHBIi (HEPTYTHBIN) MO3BOJISET

TepMomeTpoB: (ot 0 110
3600C — 2 mrr., ot — 30
10 +700C — 2 mT.)

MPOBOIUTH U3MEPEHUS TEMIIEPATYPHI TIPU
MIPOBEACHUH JIA0OPATOPHBIX PAOOT.

3. KomniekTsl A5 JJaboparop

HBIX OIIBITOB U IPAKTHYC€CKHX 3aHSTHH 0 XUMMH:

3.1.

Ha6op mpubopos,
MOCYJIbI U
NPUHAISKHOCTEH IS
YYEHHYECKOTO
IKCIIEPUMEHTA
(MuKposmabopaTopusi)
PO

- OCHOBAHHE-IIOJICTaBKa C IPO3PavyHOI KPBILIKOU
JUTSL pa3MelIeH sl MajlorabapuTHOTO J1JabOpaTOPHOTO
000py10BaHus, MMOCYABI, 1eTaneil u y3noB 1 mrT.;
— NoTOK 1 1mT.;

— KacceTa AByXbspycHas | mr.;

— KacceTa ogHosipycHas 1 mrT.;

— KOMIIJIEKT 3THKETOK | IIT.;

— Kpblka-kanensHuna K/®-1 4 mr.;

— npobka co mmareneM 15 mr.;

— npoOKa MoJIMATHIIEHOBAs 7 WIT.;

— npoOka ¢ aepkatenem 1 mr.;

— ¢nakon ®O, BMmectuMocThio 10 mut 76 mT.;

— BOpOHKa jabopaTtopHas B-56 1 mr.;

— CTakaH JabopaTOPHBIN HU3KHI C HOCUKOM,
BMeCTHMOCTBIO 50 mu1 1 1miT.;

— cTakaH JabopaTopHbIil, BMECTUMOCTHIO 50 mut 1
IIT.;

— CIIUPTOBKa JJabopaTopHasi Majiasi BMECTUMOCTBIO
30 M 1 mmt.;

— LWJIMHP MEPHBIN 1a00paTOpHBIN C HOCUKOM,
BMECTHUMOCTEIO 50 M 11T,

— TTaJI0YKa CTeKIIHHas 1 1mIT.;

— npobupka 5 mrT.;

— Harpesaremnb s MpoOoupok 1 mrT.;

— BBIIIApUTENIbHAS UIACTHHA | 1IT.;

— IUTAaHIIETKA ¢ T9eKkaMu 1 1mIT.;

— NPEAMETHOE CTEKJIO | 1mT.;

— (poHOBBIN AKpaH 1 mwT.;

— TpyOKa ra300TBOAHAs ¢ MPOOKOH 1 mT.;

— TpyOKa coelMHUTENbHAs ¢ MPOOKOi 1 1miT.;

— HaKOHEYHMK CTEKJIIHHBIN | mT.;

— 3@KUM MPOOUPOYHBIH 1 mIT.;

— nmuHIeT 1 mrT.;

— KOJIBIIO pa3pe3Hoe mrarusa | mr.;

— Jlanka mrarusa | mr.;

— MydTa coeqUHUTENbHAs TaTuBa | mrT.;

— CTepKEHb ITaTuBa | IIT.; OCHOBAaHMEM IITATHBA

15
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CIIY’)KUT OCHOBAHHUE-TIO/ICTaBKa, B KOTOPOH
HAXOAUTCS Pe3b0OBON COETMHUTENBHBIN Y3el
(metanu 1a6OPATOPHOTO MITATUBA JOJKHBI OBITH
BBITIOJTHEHBI U3 HEP>KABEIOIIEH CTalN);

— ¢unbpTp OyMaXkHbIH 5 1T, ;

— crupalib MeiHast/ meTias HuXpoMoBas 1 mr.;

— cnu4ky (KopoOka) 1 mit.;

— Kapanzaam 1 mr.;

— tpacdaper | wr; u 1p. O6opynoBanue u
MIPUHAJICKHOCTH 3aKPETLICHBI B JIOKEMEHTaX
OCHOBaHHUSA B (PUKCUPOBAHHOM I10JIOKEHUH.
Muxkponaboparopus obecrieyeHa METOAMYECKUMU
PEKOMEHIALUSMH JUTSL YUUTENS: - OPOILIOPHI C
OINKMCAaHUEM COCTaBa U YCTPOUCTBA
MHUKpPOJIa00paTopuu, OOIMMH PEKOMEHIAIUSIMH T10
MIPOBEJICHUIO JTa0OPATOPHBIX palbOT U OIBITOB U
NOJPOOHBIMU OTIMCAHUSAMHU KaXJI0TO U3 YKa3aHHBIX
B HUX SKCIIEPUMEHTOB (1IeJIb TPOBEICHUS OIbITA,
HE00X0AMMOE 000pYI0BAHKE, MTOPSAOK BBITIOJIHEHUS
HKCIIEPUMEHTA) U3 pacyeTa | 1IT. Ha Bce
KOMILJIEKTHI. - 3JIEKTPOHHOE TTOCOOME HAa KOMITAKT-
JUCKE, WILTIOCTPUPYIOIEe C TOMOIIbIO aHUMAaLIUU
YCTPOHCTBO MUKPOIA00PATOPUH, TEXHOIOTHIO
COOPKHU IKCHEPUMEHTAIbHBIX YCTAHOBOK U
MIOCJIEIOBATEIBHOCTD BBITIOJIHEHUS TAO0OPAaTOPHBIX
pabot. [TocoOue HOKHO UMETh MTPOCTHIE CPEICTBA
yIpaBJICHUS 1 HABUTALIMH, B TOM YHCJIE MMOIIArOBBIN
PEXUM MIPOCMOTpa. DIEKTPOHHOE MTOCOOHE B
KOJINYECTBE | IIT. Ha BCE KOMIUIEKTHI TOJDKHO OBITh
ynakoBaHo B Qpytiasip CD-box unmu DVD-box.
OCHOBHBIE TEXHUUECKUE XapAKTEPUCTUKU
MUKPOJIA00paTOPHUH JJIsI XUMUYECKOTO
HKCIEPUMEHTA!

— obecreynBaeT NpoBeIeHNE 1a00paTOPHBIX
OTIBITOB, MPAKTHYECKUX PAOOT U peIICHHE
HKCIIEPUMEHTAIBHBIX 33/1a4 10 XUMHHU

B COOTBETCTBHH C TPEOOBAHUSIMHU y4eOHBIX
IIPOrpaMM HIKOJIBHOTO Kypca XUMHUU;

— TO3BOJISIET MIPOBOIUTH OOYUEHHUE CIIETYIOIUM
OCHOBHBIM IpUEMaM U OINEpalUsiM: IepeMellInBaHne
pacTBOpPOB; paboTa ¢ J1adOPaTOPHBIM IITATHBOM;
HarpeBaHue C MOMOIIBIO CIIUPTOBKH; HArPEBaHHE

C TIOMOIIBIO 3JIEKTPOHArpeBaTeNs IPOOUPOK;
MOHTaX IPOCTEHIINX MPUOOPOB; PUIBTPOBAHUE;
BBIMIAPHBAHUE PACTBOPA; OCYIIECTBICHUE
KareJabHbIX PeaKlnii;

— rabapuTHblie pazmepbl, MM 500%x205%210;

— Macca, Kr 6. JIo)keMeHTBI U JIOTOK JI0JKHBI OBbITh
M3TOTOBJICHBI 3 MaTepuaia yCTOMYMBOTO K
JICHCTBHUIO KUCJIOT U IIEI0YeH, ABIATHCS CheMHBIMU
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U ynoOHbIMH B 00cimy:kxuBanu. OCHOBaHUE, JTOTOK U
JI0)KEMEHTBHI BBITIOJHEHBI U3 KECTKOTO, IIPOYHOTO
MaTepualla, COXpaHsomero (opMmy 1 pa3Mepsl B
TEUCHHE BCETO TMEePHO0/Ia IKCILUTyaTallly;

3.2

[Tpubop mist
TIOJTYYCHUS Ta30B
(;maboparopublit) PO

[Tpubop nmpenHa3HayYeH A5 CAaMOCTOSITEIbHOM
paboTs! yyamuxcs. OH UCTIONB3YyeTCs TPU
MPOBEICHUH Ta0OPATOPHBIX OIBITOB H
MPaKTHYECKUX 3aHATUH. B mpubope MoxkHO
MOJIyYUTh HEOOIbIINE KOJIMYECTBA Ia30B: BOAOPO/Ia,
YTJIEKUCIIOro ra3a, Xjopa.

TexHnyeckue XxapakTepUCTUKH

KoMriekTHOCTS:

- Cocyn ¢ orBosioM (30-50 mut.) — 1 .,

- Boponka nunuHapudeckast ¢ JUIMHHBIM OTPOCTKOM,
3aKperieHHasl B Pe3MHOBOM MpoOke — 1 miIT.,

- 3a)KUM BHHTOBOM — 1 mT.,

- Yamka-Haca/ika MJIacCTUKOBAsi C OTBEPCTUAMHU — 3
iT.,

- TpyOxa ra3ooTBo/iHas CTEKIsIHHAS — | WIT.,

- OTpe30K TIaCTUKOBOTO MIJIaHra — 2 IIT.
TexHHueckue NaHHbIE: TabaAPUTHBIE Pa3Mephl —
190x60x35, macca — 210 rpamm.

15

3.3.

Becso! nabopaTtopHbie
ANEKTpOHHBIE PD

[Ipenna3zHaueHsl AJisi ONpEIeTICHUS MacChl BEIIECTB:
mpeJien B3BeUINBaHus HauMeHbui, 1 0,5;

mpeies B3BEIMBaHMs HAauOOIbIHi, T, 200;
JUarna3oH BHIOOPKU MacChl Taphbl,

He menee, 1,100;

MOTPELIHOCTh U3MepeHus, T, 0,1;

1 poBasi HHIUKAIIUS;

KOMIIEHCAIIHsI MacChl Taphl;

nuTaHue ot Oatapeu 9 B;

WHIWKAIKS O 3aMeHe OaTapei.

15

3.4

Becwl 114 coimyynx

matepuaios 10 200 rp.

C TUPSAMH

[Ipeana3zHaueHs! 17151 B3BEUTUBAHUS TBEPIBIX
(cpimyunx) BemniecTB. KOMITIEKT aeTaneil BecoB
JIOJDKEH COJICPKATh: KOPOMBICIIO C 2-Ms1 KPIOUKaMHU;
YalllKy — 2 WIT.; TY>KKHU ISl 3aKpEeIyIeHUs YalleK Ha
KOpPOMBICJIE — 2 1IT.; COBOK. MaKkcuMaibHasl HaBeCcKa
10 200 r. MunuMaabpHast HaBecKa 10 5 T.

4. Moaeaun

4.1.

Hab6op moneneii
KPUCTAJUTHYECKUX
peweroxk PO

Habop kpucTamimueckux penieTok mpeaHa3HaueH
JUTSL IEMOHCTPAIMK METANIMYECKUX PEIIETOK IO
npeaMeTy XuMus B 0011e00pa3oBaTeIbHBIX
yupexaeHusax. Kommiektnocts: 1. Monens meaun
(cobpaHHast CeKIM - 2 IMIT.; CEPHIH MAapUK ¢ THOKUM
Onpo3padHbIM CTEP)KHEM — 4 IIIT.; CTEPKEHb
nmuaHou 103 — 4 mit.) — 1 mr. 2. Mogaens
MMOBAapPEHHOM cou (coOpaHHas CeKIust — 3 IIT.;
CTepXeHb ANuHHON 58 MM — 18 mit.) — | mT. 3.
Mopenb anmasa (coOpaHHas CeKIus — 4 mT.;

2 Ha ycmoTpenue yunrens
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CTepXeHb AIUHHON 58 MM — 9 mT.) — 1 1. 4.
Mopenb rpaduta (coOpaHHast CeKIus (BEPXHSS,
CpeaHsIsl M HUOKHSS) — 3 IMIT.; CTeP>KeHb JNTMHHOMN
103 mm — 10 miT.) — 1 mt. 5. Mogens xene3a
(coOpaHHas cekuus — 2 1IT.; cTep>KeHb JyIMHOH 103
MM — 4 mT.) — 1 mT. 6. Monens maraus (coOpanHas
CEeKIMs (BEPXHSsI, CPEHSSA U HUXKHSA) — 2 1IT.;
crepkeHb auHoi 103 MM — 6 mit.)— 1 .

7. Mognenb muokcuaa yriaepoaa (CoOpaHHas CeKIHs
— 2 mT.; 6JIOK U3 3 MIApPUKOB — 4 IIT.; CTEPKEHb
quHou 103 MM — 4 mt.) — 1 wt. 8. Moaens ioxa
(coOpanHas cexuusi — 2 IIT.; CTEPKEeHb AuHOM 103
MM — 4 mT.) — 1 wr. 9. Monens npaa (coOpaHHast
CeKmus- 2 mT.; crepkeHb — 3 mT.) — 1 mT. 10.
WHcTpyKus 1o 3KcrryaTtanuy — 1 3k3.
[Tpumeuanue: Kpucraminyeckue pemeTku
IIOCTaBJISIOTCSA B [10JIycOOpaHHOM Buae. Monenu
JIOJI’KHBI COCTOSITh U3 MJIACTMACCOBBIX LIApOB
Pa3IMYHOrO 1[BETA U METANIMYECKHUX

CTepKHEIl. AlTMa3 - Iapbl YEPHOTO 1IBETA, Pa3Mep
255x255x255 mmI padut — mapsr 4epHOTO 1IBETA,
pazmep 455x455x255 mmXKene3o — mapbl TEMHO-
ceporo 1BeTa, pazmep 255x255x255 mmMenn —
mapbl CEporo 1BeTa, pasmep 255x255x255 mm
IToBapeHHas coJb — Iapbl CBETIIO- CEPOTO U
3€JICHOTO 1IBETa, pazMep 255x255x255 mm Maruumii
— IIapbl — APl CEPOTro LBETA, pa3Mep
260x260x290 mm Jlnokcu yriiepoja — mapbl
YEpHOr'o U KpacHOro LBETa, pazmep 255x255x255
MM Mo — maps 3eneHoro npera, Jlex — mapsl
0€JI0ro M KpacHOTO 11BETA,

4.2.

Habop moneneii
aTOMOB IS
COCTaBJIEHHUST MOJIeIei
MOJIEKYJT
OpPTaHHYECKUX H
HEOPTaHUYECKUX
BEIICCTB JIUIS YUUTES
PO

MpeIHAa3HAYEHO ISl COCTaBJICHUS MOJIEIEH MOJIEKYJI
Ha ypokax XxumuH B 8-11 kmaccax
00111e00pa30BaTEILHON MIKOJIBI IO TIPOrpaMMam
0a30BOTr0 M YriyOIEHHBIX KypCOB HEOPTaHHYECKON
1 opranndeckor xumuu. CocTaB KOMIUIEKTA: 85
OKpAaIIeHHBIX [IapOB, MOACIUPYIOIINX aTOMBI
XUMHUUYECKHUX AJIEMEHTOB. /uameTp mapos - 30 mm.
Oxkpacka 1apoB COOTBETCTBYET IPUHATOM
CTaHJIapTHOM 1IBETOBOW MHAMKALMK. B mapax
HUMEIOTCSI OTBEPCTHUS, B KOTOPBIE BCTABJISIOTCSA
COEJIMHUTEIIbHBIE CTEPKHU. 60 COETMHUTEIIBHBIX
CTEP>KHEH, MOJICTUPYIOIIUX PA3TUUHbBIC BUJIBI
XUMHUUYECKHUX CBs3eil. CTepKHU TPEX BUJIOB:
MeTaJuInuecKkue cTep>kHu JuinHou 40 u 80 Mmm
WCTIONB3YIOT JIJIs MOJCTUPOBAHUS OJIMHAPHBIX
CBS3EIA.

MJIACTMACCOBBIE CTEPKHU JIUHON 80 MM
UCIIOJIB3YIOT ISl MOJICTUPOBAHMS IBOMHBIX U
TpONHBIX CBs3er. Kaxplil BU IIApOB U CTEPKHEN
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PacCIIOJIOKEH B OTAEIBHOM SYEHKE YyIIaKOBOYHOU
KOpPOOKH.

B cocraBe Habopa JOIKHBI OBITH: aTOM a30Ta, 3-
BAJICHTHBIN (CHHHI) — 5 IIT., aTOM Bojiopoza 1-
BaJIGHTHBIN (Oemblif) — 25 mT., aToM Kucaopoaa 2-
BaJICHTHBIN (KpacHBIN) — 15 mIT., aToM yriepona 4-
BaJICHTHBIN (4epHbIil) — 14 wT., atom xnopa 1-
BaJICHTHBIN 3€JIEHBIN — 5 IIT., THOKHE
COCIMHUTEIIbHBIE JIeMEHTHI — 60 1IT., MOIEIb
OEH30JIbHOTO KOJIbIIa — 3 MIT., YeMOJaH JIIs
XpaHEHUs ¥ IEPEHOCKH 000PYI0BAHMSL.

5. HarypajibHble 00bEKTbI U KOJJIEKIIUT

5.1.

Amromuauii PO

[Ipeana3znaueHa /uist KICIOIB30BAHUS B KAUECTBE
pa3gaToyHOro MaTepuana Ha ypoKax
HEopraHuyeckoil xumuu (rema "AnoMuHuNA").
Cocras: 1. AmoMuHU#H - 15 mT.

2. MopaltoMMHUH - 15 mT.

3. CunymuH - 15 wr.

4. Marnanui - 15 mr.

5. bokcur - 15 mr.

6. AryHHT - 15 mT.

7. Hedenun - 15 mr.

8. Kaomus - 15 mr.

9. Okcupg amroMUHUS - 15 mT.

10. Kpuonur - 15 mr.

11. IMacnapty - 15 mr.

12. MeTonuueckue peKOMEeHaluu - 1 1iT.

13. ITacnopr - 1 wt. Konnekius no3Bomisier
03HAKOMHTHCS C TEXHOJIOTHUEH TTPOU3BOICTBA,
BHEIIHUM BHUIOM, CBOHCTBAMH aJIOMHHUS H €r0
criaBoB. COMpoOBOXKIAETCS TAMUHUPOBAHHBIM
BKJIJIBIIIIEM, COEPIKAIIUM UH(POPMAITUIO O
CBOMCTBAX, MPOU3BOJCTBE U MPUMEHEHUH
AJTIOMUHUA.

5.2.

KamenHnslit yroias u
MIPOIYKTHI €r0
nepepabotku PO

Komneknus npegqHasHaueHa uist UCTIONB30BaHUS B
Ka4yecTBE JIEMOHCTPALMOHHOTO MaTepualia Ha ypoKax
OpraHMYecKO XUMHUU U reorpapuu B cpeaHei
00111e00pa30BaTENIbHOM IKOJIE IPH 03HAKOMIICHUN
YUAIIIXCS ¢ IPOLECCOM KOKCOXUMHYECKOTO
npousBojicTBa. Kparkoe onucanue Komnekuus
BKJIFOUAET CIIAYIONIHE 00pasIbl: KAMEHHBIH yroJib,
KOKC, KOKCOBBII T'a3, aMMHa4yHas BO/1a, MUHEPAJIbHbIE
yoOpeHus, a TaKXkKe MPOAYKTHI epepadOTKU
KaMEHHOYTOJIbJIHOW CMOJIBL: TIEK, O€H30J1, HaTaIuH,
(eHaeT!I1 ¥ MPOAYKTHI IEPEepabOTKH TOITyOa:
aHWJIMH, Pa3JIMYHbIE KPACUTEIIH, CaxapuH, (GheHo,
wiactMaccy. JKuakue u razoo0pasHbie 00pa3Lbl
IIOMEIIEHBI B TePMETUYHbIC AMITYJIbL.

5.3.

Meramie! u cruiasel PO

KOJ'IJ'IGKHI/IH npe€aHasHa4ycHa IJId O3HAKOMJICHUA
ydalniuxcs co CBOMCTBAaMH METAJIOB Ha YpPOKax
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HEOPraHWYECKON XUMUU B CPEIHEN
00111e00pa30BaTEIIbHON IIKOJIE IO TEME
"Metannyprusa". Kparkoe onucanue Kosuiekuus
BKJIIOUAET 00pa3iibl Kele3a, UyryHa, pa3IudHbIX
cTaJiel, IIMHKa, 0JI0Ba, CBUHIIA, MEJIU, JIATYHHU,
OpOH3BI, ATIOMUHHSL, TIOPATIOMUHHUS, CUITyMUHA,
MarHajaus u Jip.

54

CTEKIIO U U3AEeTINS U3
crekia PO

Konnekuus npennasHaueHa ajsi UCIIOJIb30BaHUS B
KauecTBE JIEMOHCTPAIIMOHHOTO MaTepuasa Ha ypoKax
HEOPraHWYECKOW XMMUU B CPEIHEHN
0011e00pa3oBaTeIbHON HIKOJIE IPU 03HAKOMIIEHUN
YUYalIMXCcs ¢ CHIMKATHON MPOMBIIUIEHHOCTHIO.
Kpatkoe onucanue: 1. KBapig 15 .

. Men 15 mr.

. ITonieBoit mmar 15 mrr.

.Cona 15 .

. Marue3utr 15 mir.

. bapur 15 .

. Kpuomur 15 .

. Harpuii kpemHepTOpHCTHII 15 .

. Cepa 15 mr.

10. 'ematutr 15 mr.

11. [IpobGa crexkma 15 mir.

12. U3nenue u3 cTekia 15 .

13. OkonHoe ctekno 15 mT.

14. Y3opuaroe cTeKio 15 .

15. liBetHoe crekno 15 miT.

16. Tpumnekc 15 mr.

17. 3epkajibHOE CTEKIIO 15 mr.

18. CTekJIoHUTh 15 .

19. Crexnonenra 15 mrr.

20. CTeKJI0TKaHb 15 .

21. QunpTpoTKaHp 15 mrT.

22. CTeKJIOTEeKCTONMUT 15 1miT.

23. YacoBoe cTekno 15 mr.

24. Tlacnapty 15 mir.

25. Meroauueckue pekoMeHganuu 1 mr. 26.
ITacnopt 1 mir.

O 00O L B W

5.5.

HedTp 1 npoyKTHI ee
nepepabotku PO

Konnexnus npegnazHayeHa sl HCIOJIb30BAHNS B
KaueCTBE JIEMOHCTPALMOHHOTO MaTepuaia Ha ypoKax
OpPraHUYeCcKOi XUMHH U Teorpaduu B cpeHei
00111e00pa30BaTEIbHON LIKOJIE TPH 03HAKOMIICHUN
yyalxcs ¢ BuJjaMu He(pTbio, €€ MPOUCX0XKICHUEM U
¢ He(prexumuueckuM npousBoacTeoM. KpaTkoe
ONMCaHMe: KOJUIEKIHs BKIIIOYAaeT 00pa3Libl ChIpOH
He()TU U MPOIYKTOB €€ KpEeKUHra: OeH30I1a, TOJIyoa,
030KepuUTa, Iepe3nHa, HeQTIHOTO Ta3a,
nerposeiHoro 3¢upa, 6eH31Ha, JErporuHa, KEpOCUHa,
ra3oiis, cojsipa, Ba3elnHa, a TakKe 00pa3Lbl
CHUHTETHYECKOTO KayyeKa U IIACTMACCHI,
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MOJTYYeHHOM U3 MPOAYKTOB repepaboTKu HeTH.
Takke B KOJUIEKIUH MPEACTABICH Ma3yT U MPOIYKTHI
ero nepepaboTKU: COJIIPOBOE, BEPETCHOE,
MAIIMHHOE, IWJINHIPOBOE MACa, TYAPOH, KPEKHUHT
O€H3MH M KpeKUHT KepocuH. XKunkue u
razoo0pasHble 00pa3Ibl IOMEIICHBI B TePMETHYHbIC
aMITYJIbIL.

5.6

ITmactmaccer PO

Konnekuus npennazHayeHa sl O3HAKOMIICHUS
VUaIUXCs ¢ Pa3IMIHBIMU TTOJTUMEPHBIMU
MaTepuaiaMH U UX CBOMCTBaMUHA YpOKax
OPraHUYECKON XUMHH B CPEHEN
0011eo0pa3oBaTeIbHON IKOJIE IO TEME
"Inactmaccer". KpaTkoe onucaHue: KOJIJIEKIIHUS
BKJIIOUAET 00pa3iibl KaK TEPMOIJIACTUYHBIX, TaK U
TEPMOPEAKTUBHBIX I1acTMacc. B coctaB BXOAAT:
MOJIUATHUIICH, TTOJTUBUHIIXJIOPU/I, TIOJTUIIPOTHIIEH,
MOJIMCTUPOJI, BAHUILIACT, MTOJIMMETHIIMETAKPHIIAT,
MIEHOTIOJINYPETaH, a TAK)Ke U3JENUS U3 TaHHBIX
BHJIOB TIJJaCTMAcC.

5.7.

Tonmuso PO

Konnekuus npegHaznayeHa st HCIIOJIb30BAHMS B
KayeCcTBE IEMOHCTPAIMOHHOTO MaTepuaia Ha ypoKax
XMMHHU B cpeiHel 0011e00pa3oBaTeabHON MIKOJIE pU
03HAKOMJIEHUH yYaIllUXCs C BUAAMHU TOIIUBA, UX
MIPOUCXO0KICHUEM U MPOMBIILIEHHBIM 3HAYEHUEM.
Kpatkoe onucanue: 1. [IpeBecuna 15 mir.

. Bypslit yrons 15 mr.

.Conoma 15 mr.
. Topd 15 .
. Aatpanut 15 mr.
. T'oprounii cianen

. Hedtp 15 mr.
. IIpupoaHe1i ra3

. Kepocun 15 mr.
10. ber3un 15 mir.
11. Ma3zyr 15 mr.
12. Koke 15 mr.
13. TopdsHOM OpHKeT
14. ITacnapty 15 mr.
15. Meronuueckue pekomeHaanuu 1 mr. 16.
ITacnopt 1 .

15 mT.

15 mT.

O 00 1O\ D K~ W

15 .

5.8.

UyryH u crans PO

Konneknus npeaHaznayeHa st KCTIOJIb30BAHMS B
KaueCTBE JIEMOHCTPAIIMOHHOIO0 MaTepuaja Ha ypoKax
HEOPraHWYECKOW XMMUU B CPEIHEN
00111600pa30BaTENbHOM IKOJIE IPH U3YUYEHUH TEJbI
"Metamnyprus". KpaTkoe onucanue: KOJUICKIUs
BKJIIOUYAET CIEAYIONINE 00Pa3Ilbl: KPACHBIN KEJIE3HSIK,
MarHUTHBIN JKEJIE3HSK, OyPBIi JKeJe3HsK, KOKC,
M3BECTHSK, LIJIaK, YYT'yH, CTajlb Pa3JIU4YHbIX TUIIOB U
n3nenus u3 crainu, hbeppoxpom, heppoMapraseil.

5.9.

Bosnokna PO

KOJ'IJ'ICKI_II/I}I npcaHasHauCHa JJI JCMOHCTPAIH
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BHCIIHETO BHJa BOJIOKOH U UCIIOJb30BaHUA UX B
CEpUU JIEMOHCTPAIIMOHHBIX OTBITOB, HAIIPABICHHBIX
Ha BBIABJICHHUC (I)I/I3I/I‘ICCKI/IX U XUMHUYECKHX CBOUCTB
BOJIOKOH Ha ypOKaX OPraHUYeCKOW XMMHHU B CPEIHEH
00111e00pa3oBaTebHOMN 1IKOJIE 0 TeMe "BonokHa".
Kpartkoe onucanme: KOJUICKIUS BKIFOYAET 00pa3Ibl
HaTypaJbHBIX BOJIOKOH: JIbHA, XJIOIIKA, IICJIKA,
[IePCTH, MHHEPAJIHLHOTO BOJIOKHA acOecTa, U
XUMHYECKUX BOJIOKOH: KalpOHa, JJaBCaHa, HUTPOHA,
BHCKO3BI, a TAaKXKe 00pa3Iibl TKAaHEH, N3TOTOBJICHHBIX
13 JaHHBIX BOJIOKOH.

5.10

[lIxana TBepaOCTH

Komnneknus momkHa coaepkaTh 00pasIibl: TaIbK,
THUTIC, KAJIBITUT, TIJIABUKOBBIN IITIAT, allaTUT, TTOJIEBOM
ImaT, KBapil, Toras, KopyH (Haxnak). Komieknus
JIOJKHA OBITH MpeHA3HAuYeHa VISl UICTIOJIb30BaHUs B
KadeCTBE JICMOHCTPAIMOHHOTO MaTepHara.
Komeknus n1oimkHa ObITh 00€CIIeYeHa MacloPTOM.

6. PeakTHBLI:

6.1.

Hab6op Ne 1 OC
«Kucmaoten

Kucnora cepnas 4,800 kr
Kucnora comsaas 2,500 kr

6.2

Hab6op Ne 2 OC
«Kucmaoten

Kwucmora azornas 0,300 kr
Kucnora oprodocthopnas 0,050

6.3.

Ha6op Ne 3 OC
«I'uapoxcuabn»

Ammvmak 25%-nb1it 0,500 kr
bapus rugpokcun 0,050 kr
Kanus rugpoxcun 0,200 kr
Kanbuus rugpoxcuz 0,500 kr
Harpus ruapokcug 0,500 xr

6.4.

Hab6op Ne 4 OC
«OKCHIBI METAIITIOB

Amomunus okcuy 0,100 xr

bapus oxcun 0,100 kr

Kemnesa (III) okcupg 0,050 xr
Kanpimsa oxenpg 0,100 kr

Marnus oxcug 0,100 xr

Menu (IT) okcup (rpanyssr) 0,200 kr
Menu (1I) okcun (nopomoxk) 0,100 kr
IMuuka oxcupg 0,100 kr

6.5

Ha6op Ne 5 OC
«MeTanas»

Amomunuii (rpanyisl) 0,100 kr
Amomunauit (mopomok) 0,050 kr

Keneso Boccranon:. (nmopoiok) 0,050 kr
Marnwuii (mopomok) 0,050 kr

Maruwuii (nenra) 0,050 xr

Mens (rpanyisl, ommikn) 0,050 kr

Hunk (rpanynsr) 0,500 xr

[uuk (mopomroxk) 0,050 kr

OmnoBo (rpanymsl) 0,500 kr

6.6.

Ha6op Ne 6 OC
«IIlenounsle u
IETIOYHO3EMETbHBIC
MeTaJuTbDy — 1 mT.

Kanpumii 10 ammyn
Jlutnii 5 amnyn
Harpuii 20 amnyn

6.7.

Ha6op Ne 8 OC
«I"ajtoreHe

bpom 5 ammyn
Hoxmx 0,100 xr
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6.8.

Ha6op Ne 9 OC
«l"agoreHuaeny — 1 mrT.

Amomunus xsopun 0,050 kr
Ammonus xaopua 0,100 kr
bapus xnmopun 0,100 kr
Keneza (IIT) xnmopuz 0,100 kr
Kamusa fiogna 0,100 xr
Kanus xnopun 0,050 xr
Kanbius xmopun 0,100 kr
JIutus xmopug 0,050 kr
Marnus xnopua 0,100 xr
Memu (IT) xmopun 0,100 kr
Hatpus 6pomuz 0,100 kr
Hatpus ¢ropun 0,050 kr
Harpus xnopun 0,100 xr
Iunka xjgopua 0,050 kr

6.9.

Ha6op Ne 10 OC
«Cynbdartsl.
Cynbpoutsl. Cyabpumbny
— 1 mr.

Anromunus cynbdar 0,100 kr

Ammonns cynbdar 0,100 kr

Kenesa (II) cynsdpug 0,050 kr

Kenesa (II) cynmbdar 0,100 kr 7-Mu BOAHBIN
Kamus cynasdar 0,050 xr

Ko6omnbra (II) cynbdat 0,050 kr

Marnus cynsgart 0,050 xr

Menu (IT) cynsdar 6e3Boanbrii 0,050 kr
Menu (IT) cynsdar 5-tu Boansrit 0,100 xr
Hatpus cynsdug 0,050 xr

Hatpus cynsdur 0,050 kr

Hatpus cynsdat 0,050 xr

Hatpus ruapocynsgat 0,050 xr

Hukens cynsdar 0,050 kr

Hatpwus ruapokap6onar 0,100 kr

6.10

Ha6op Ne 11 OC
«KapboHats»

Ammonus kapoonar 0,050 kr

Kamust xkap6onar (moramr) 0,050 kr
Menu (II) kap6onat ocHoHo# 0,100 kr
Harpus kap6onat 0,100 kr

Harpus ruapoxap6onar 0,100 kr

6.11

Ha6op Ne 12 OC
«Docdarpr. Cunukate

Kanust Mmonoruapooprodocdar (kamuii
dbochoprOokuCTBIN ABYyX3amenieHHbIH) 0,050 kr
Harpus cunukar 9-tu Boansii 0,050 kr

Harpus oprodocdar tpexzamemniennsiii 0,100 kr
Hatpus nuruapodocdar (HaTpuit pochopHOKUCTBII
onHo3ameleHHslIi) 0,050 kr

6.12

Ha6op Ne 13 OC
«Aneratel. Poganunesn

Kamusa anerart 0,050 xr

Kamus geppo(Il) rexcarmanuy (xamuit
xkenesucrocuHepoauctoiii) 0,050 kr
Kamus deppo (III) rekcanmmonuns (kamuit
xenezocunepoauctoiit 0,050 kr

Kanus pomanug 0,050 xr

Harpus anerar 0,050 kr

Cauana anerat 0,050 kr

6.13

Hab6op Ne 14 OC

Kanust nepmanranar (kajguii MapraHiieBOKHUCIIbI)
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«CoenuneHus
MapraHia»

0,500 xr

Maprasnma (IV) okcug 0,050 xr
Mapranmna (II) cynedar 0,050 xr
mapranua xjgopua 0,050 kr

6.14

Habop Ne 15 OC
«CoenHEHHs XpoMay

AmMMonus nuxpomar 0,200 kr

Kanus muxpomat 0,050 xr

Kamus xpomat 0,050 xr

Xpowma (I1I) xaopun 6-tr Bogusii 0,050 kr

6.15

Habop Ne 16 OC
«Hutpatb»

Amomunus Hutpat 0,050 kr
Ammonus mutpart 0,050 kr
Kamust aurpar 0,050 kr
Kanbuus autpar 0,050 kr
Menau (II) mutpar 0,050 xr
Harpus nutpat 0,050 xr
Cepebpa aurpat 0, 020 kr

6.16

Ha6op Ne 17 OC
«HIuKaTOPBI

Jlakmong 0,020 xr
Mertunosslii opanxesslii 0,020 kr
®enondranenn 0,020 xr

6.17

Hab6op Ne 18 OC
«MuHepanbHbIE
yA0OpEeHUS

Ammodoc 0,250 kr

Kapbamun 0,250 kr

Harpuesas cenurpa 0,250 kr

Kanbruesas cenutpa 0,250 xr

Kanniinas cenurpa 0,250 kr

Cynbdat ammonus 0,250 kr
Cyniepdocdar rpanynupoBansbiii 0,250 kr

Cymnepdocdar aoiinoit rpanynupoanusiii 0,250 kr

Pochopurnas myka 0,250

6.18

Ha6op Ne 19 OC
«YTIIeBOAOPOIBD

bensun 0,100 kr
benzom 0,050 kxr
I'ekcan 0,050 kr
Hedts 0,050 xr
Tonyon 0,050 krlluknorekcan 0,050 kr

6.19

Ha6op Ne 20 OC
«Kucnopoaconepxamu
€ OpraHu4ecKue
BEILIECTBA»

Aneron 0,100 kxr

I'muuepun 0,200 kr
Hustunossiii a3¢up 0,100 kr
Crupt H-OyTmoBsrii 0,100 kr
Crupt nzoammiossliil 0,100 xr
Crupt u3o0ytunossrii 0,100 kr
Crupt sTrnossiit 0,050 xr
®enoi 0,050 kr

®opmanun 0,100 kr
Ortminenraukoib 0,050 kr
YkcycHo-3THII0BBIH ddup 0,100

6.20

Habop Ne 21 OC
«Kucnotsl
OpraHUYEeCKUE»

Kucnora amunoykcycnas 0,050 kr
Kucnora 6enzoitnasg 0,050 kr
Kucnora macnsaas 0,050 xr
Kucnora mypassunas 0,100 xr
Kucnora onennosas 0,050 kr
Kucnora nanemutaOBas 0,050 kr
Kucnota creapunosas 0,050 kr
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Kucnora ykcycnas 0,200 kr
Kucnora masenesas 0,050 xr
6.21 | Habop Ne 22 OC Anunun 0,050 xr 1
«YT1ieBoasl. AMHUHBD» Anunun cepHokucibiid 0,050 kr
J-rmroko3a 0,050 kr
Metunamun rugpoxiopua 0,050 kr
Caxapo3za 0,050 kr
6.22 | Habop Ne 23 OC I'ekcaxnop6enson texH. 0,050 kr 1
«O06paziel Metunen xmopuctsiit 0,050 xr
OpPraHUYeCKUX Yrnepon uersipexxinopuctbii 0,050 kr
BEIIECTBY Xaopodopm 0,050 kr
6.23 | Habop Ne 24 OC AxtuBupoBaHHblii yroias 0,100 xr 1
«Matepuanb» Bazemun 0,050 xr
Kanbuus kapoun 0,200 xr
Kanpums kap6onat (mpamop) 0,500 kr
ITapadun 0,200 xr.
7. UHTepaKTHBHBIE OCOOHS
7.1. | UnTepakTuBHOE KommuiekT nomken coctosTh U3 6 ned4atHbIX JUcTtoB, | lmr(3a
nocobue ¢ komruiekToM | CD nucka ¢ aHaTOTHYHBIMU AJIEKTPOHHBIMU UCTa)
Tabmui «OCHOBEI Ta0IUIIAMHU U TECTOBBIMU 3a1aHUsIMU He MeHee 30
XUMHYECKUX 3HAHUMH. mt. TabauIsl oTeyaTaHbl Ha MIIOTHOM
IIpaBuiia npoBeaeHUs nonurpadugeckom kaprone 250-280 rp./m2,
nabopaTopHbBIX paboT» | dopmarom 68x98 cm. [leuyaTs OTHOCTOPOHHSIS.
Menosanue onHoctopoHHee. Kpacounocts 4+0
(momHOIBET). B KOMITIIEKT TOJKHA BXOIHUTH
OpoIiopa ¢ METOAMYECKUMU PEKOMEHIAIUSMU JIJIsI
YUUTEIS.
Temaruka Tabnui: Tabnua nepruoanyeckas cucTemMa
xuMmudeckux saeMeHToB J[.M. MenneneeBa. Tabmuima
pacTBopuMoOcTH BemecTB. [IpaBuia nmoBeaeHus B
KaOuHeTe XuMuH. 3Haku. TexHuka 6e30MacHOCTH
IIPU MIPOBEJICHUU OMBITOB. TexHuKa 6€30MacHOCTH
pu paboTe C razamu.
7.2. | UaTepakTUBHOE KommiekT nomken coctosth u3 20 nmeyaTHbIX 1 wr (9
nocodue ¢ KOMIUIEKTOM | JucToB, CD aucka ¢ aHaJOrMYHBIMU 3JIEKTPOHHBIMU | JIUCTOB
Ta0muL «XuMus 8-9 TabaumaMu. TaOnuIbl OTIIEYaTaHbl Ha INIOTHOM )

KJ1acc»

nosimrpadudeckom kaprone 250-280 rp./m2,
dopmatom 68x98 cm. [leyaTh OAHOCTOPOHHSISL.
MenoBanue ogHoctoponnee. Kpacounocts 4+0
(momHo1BET). B KOMILIEKT OJKHA BXOAUTD
Oporrtopa ¢ METOJIMYECKUMH PEKOMEHIAIMSIMU IS
YUUTEIIA.

Tematuka Tabaui: O6pa3zoBaHHe KOBAJIGHTHON U
WOHHOM XUMHUYECKHUX CBI3eH. THITBI
KPUCTAJUTMYECKUX pereTok. OKUCIUTENhHO-
BOCCTaHOBUTEIIbHEIE peakiuu. Peakiinn oOMeHa B
BOJIHBIX PacTBOpax. BaykHeHIne KUCIOTHl U UX
comu. Knmaccuduxanmst okcunos. Kiaccupukamnus
coJieil. 'eHeTHYEeCKasT CBI3b Ba)KHEHUIIINX KJIaCCOB
HEOPTraHWYECKUX BeNecTB. KHCIOTHOCTH Cpeibl.
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n/n

OnexkrponuTnueckas auccouuanus. CKopocTb

XUMHYCCKHX PEAKIMi. XUMUIECKOE PABHOBECHE.
O60pydosaHue 015 npogedeHus1 0e MOHCMPAYUOHHBIX ONbIMOE C
ucno/s130680dHUeM KomMmnslomepa
Ne Ha3zpanue Onucanme Kou-Bo
n/n

1. CpeacrBa UKT

1.1.

Habop xommbroTepHBIX
JaTYMKOB U
MIPUCTIOCOOICHUH IS
JIEMOHCTPALMOHHOT'O
MIPaKTUKyMa

KomruiekT npeanasHaueH i MpoBeaeHUS
HCCIIEIOBATENLCKUX PadOT U IEMOHCTPAIIMOHHBIX
OTIBITOB 10 XUMUU C UCIIOJIb30BAHUEM KOMIIBIOTEPA.
KommiekT nomken conepxarb cleayolme
AJIEMEHTHI:

[TpeobpazoBarens curnana USB oT ABYX HaTYHKOB:
JOJHKEH 00ecreunBaTh MOAKIIOUEHNE JaTYUKOB K
KomrbloTepy uepe3 unrepgeiic USB, umets He
MeHee 4 (Y4eThIpex) MOPTOB JJIS MOIKITIOUCHUS
JATYUKOB, 2 (1Ba) U3 KOTOPBIX - JIJISl IOAKIFOUECHUS
JATYUKOB, | - 171 OOKITIOYESHHUSI LITyTIa JUIs
U3MEpEHHS TeMITepaTypsl, | - 7S OIKITIOYSHHS
1yna JJis u3MepeHus HanpspkeHus. B komriexr
MMOCTABKU JIOJDKHBI BXOJUTH: HIYI C
OBICTPOACUCTBYIONINM JIaTYUKOM JJIsI U3MEPEHUS
TEMIIEPATYPHI, IIYTI ISl K3MEPEHUST HATIPSHKEHUS,
coenuautenbHbii USB kabens, mporpaMMHOe
obecneuenue (I10) u MmeToauUeCcKe peKOMEH AN
IUTS yYUTEISL.

I1O nomkHO PYHKIIMOHUPOBATH HA PYCCKOM SI3BIKE,
o0ecrneurBaTh BBITIOJHEHUE OIBITOB IO 3apaHee
MOJIFOTOBJICHHBIM CIICHAPHSIM, COACPKAIIUM
OIHCAHUS OTBITOB, KOHTPOJIbHBIE BOMPOCHI, CXEMBI
cOOpKHU YCTaHOBKH, MHTEPAKTUBHBIC TPaUKH,
MHAUKATOPBI U TaOJIHIIBI, @ TAK)KE BCTPOSHHBIE
CpEeICTBa BEACHUS YUAIIMHUCS JKypHaIa
AKCIEPUMEHTOB U COCTaBJIEHHUS 0T4eTOB. [1O
JOJHKHO aBTOMAaTHYECKHU Pacro3HaBaTh
MOJIKJIFOUEHHBIE K TPeo0pa3oBaTeio JATYMKU U
BBIBOJIUTH U3MEpsiEMbIe TTapaMeTphl Ha dKpaH MocIe
MOJIKJIIOUEHUS; JOKHO MOJIEP)KUBATh paboTy ¢
1M (POBBIM MUKPOCKOIIOM, MOJKIIFOUEHHBIM K
ycrpoiictBy miu [1K uepe3 USB. Ipu
UCTIOJIb30BaHUM (PYHKIUH rpaduka uim TaOIuLbl
ITO pomxHO MpeaoCTaBIATh BBI3BIBAEMOE 110
HAKATHUIO OJHON KHOTIKM MEHIO HHCTPYMEHTOB, IS
pa3MenieHnss KOMMEHTapHeB K TOUKaM rpaduka,
BBOJIa 3HAUYEHUI B TaONUILy, BHIOOpa 001acTH
JAHHBIX JUTSI CTATUCTUYECKOW 00pabOTKH.
O0s13aTeNIbHO HAJTMYHE TOTOBBIX CIICHAPUEB
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1. CpeacrBa UKT

MIPOBEJICHUS OMBITOB U (YHKIMH MX CO3/IaHUS U
coxpaneHnus Ha [IK.

Kabenb pacmmpenus (k mpeoOpa3oBaTe0 CUTHAJIA
USB): nomxken obecrieunBaTh MOJIKIIOYCHUE
JAaTYUKOB K YCTPOMCTBY IS MOJAKIIIOUEHUS ABYX
JATYUKOB K KOMITBIOTEPY, JJIS YeTO JIOJDKEH OBITH
000pyI0BaH CHeIHaTbHBIMU Pa3beMaMH,
HCKITIOYAIOIIMMHU BO3MOXXHOCTh HEMPABUIHLHOTO
MOJIKJIFOUEHUS JaTYNKa K yCTPOUCTBY; JJIMHA — HE
Menee 1,5 M.

JlaTuuk JU1st ONBITOB IO XUMHH
(KOMOMHUPOBAHHBIN): COBMECTUM C
npeoOpazoBareneM curHana USB, nomken
OJIHOBPEMEHHO U3MEPATh HE MEHEe 4X MapaMeTpoB
— TeMreparTypy, JaBienue, pH, HanpspkeHue ¢
MakcuMaibHOM yactoToi orpoca 10 100 'y (mmst
KaXKJ0TO JaT4rKa);

TexHuueckue XapakTepPUCTUKU:

Temnepatypa:

Huanazon He yxe, yem —35 °C...+135 °C;
Tounocts He HIKE 0.5 °C;

Pa3pemenue He menee 0.01 °C;

W3mepenne OKHCIUTENbHO-BOCCTAHOBUTEIHHOTO
MOTEeHIMaNa, MOTEHIMaa OT CEEKTUBHBIX
3JeKTpoa0B, pH:

JlomkeH OBITh 000pYIOBaH COCTUHUTENIEM THITA
BNC;

JlnanazoH U3MepsieMOro HalpsLKEHUs HE YXKe, YeM
—2000...+2000 MB;

Pazpemienue ne menee 0.1 MB;

pH nuanazon- 0...14;

pH pa3zpemenne ve menee 0.001;

AOGCOITIOTHOE aBJICHHE:

Huanazon He yxe, yem 0...700 xI1a;

Tounocts He HIKe 2 Klla;

Pa3pemenne He menee 0.1 klla;

[ToBTOpsiemocTh He xyxke 1 klla;

Hanpsoxenne:

Huamnazon He yxe, yem —10...+10 B;

Tounocts He HIDKE £+ 0.1 B;

Pazpemenue He menee + 0.04 mB;

3amuTa oT nepeHanpspkenus 1o 240 B;

B KOMITIEKT MOCTaBKH JOJIKHBI BXOJUTH - I AJIs
M3MEPEHUsS TEMIIEPATYPHI U3 HEPIKABEIOIICH CTalu,
pH snexTpon, naTuuk HampsKEHMs,
MoJInypeTaHoBast TpyOKa JUIMHOM He MeHee 60 cMm
muameTpoM 30 MM, OBICTPOpPa3bEMHBIN COCTMHHUTEIb
TpyOKH (HEe MeHee 4 IIT.), HIIPUIl 00HEMOM HE
MeHee 60 M.
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1. CpeacrBa UKT

JlaTuuk Juist U3MepeHus 1[BeTa: MpeJHa3HAuYeH IS
M3MEPEHUsSI PO3PAYHOCTH PACTBOPA MMYTEM OIEHKH
cBetomnpomnyckanus. Kopryc natuanka 1omkeH ObITh
BBITIOJIHEH M3 YEPHOTO MAaTOBOTO IUTacThKa. B
KOMIUIEKT JIOJKHBI BXOJIUTh: KIOBETHI U3
OOpPOCHIIMKATHOTO CTEeKJIa (He MEHee SIIT.) U
KanmuOpoBouHbIi oopaszerr 100 NTU
(redemomerpudeckas eMHUIIA MYTHOCTH). JlaTamnk
JOJHKEH UMETh KHOTIKY sl OBICTPO KaTuOpPOBKHU.
TexHUYECKUE XapaKTEPUCTUKH:

Juamnazon He yxe 0...400 NTU;

Tounocts B guanasone 0...20 NTU ne menee + 0,2
NTU;

Tounocts B quanazone 20 ...100 NTU ne menee +
0,5 NTU;

Tounocts B quanaszone 100...400 NTU ne menee +
1 NTU;

Pazpemenue e menee 0,1 NTU;

MaxkcuManbHasi 4acToTa orpoca - He MeHee 5
W3MEPEHUN B CEKYHILY.

JlomkeH OBITh COBMECTUMBIM C MPeoOpa3oBaTeaemM
curnasa USB.

JlaTyuk MPOBOAMMOCTH: TIpeHA3HAUEH IS
M3MEPEHUS IPOBOJUMOCTH pacTBOPOB. B
KOHCTPYKIIUU JOJKEH UCTIOIB30BAThHCS IIYT C
TUTATUHOBBIMH DJICKTPOIAMH IS PACIIIAPCHHSI
JMarna3oHa u TOYHOCTH u3MepeHuil. JlomkeH nMeTh
TpH paboYMX JAUana3oHa, BBIOUPaeMbIX C TOMOLIBIO
KHOIIOK Ha KopIyce.

TexHUYEeCKUE XapaKTEPUCTUKH:

Hwuanazonsr: 0 go 1,000, 0 go 10,000, 0 70 100,000
uS/cM mnm mmpe.

Tounocts: He MeHee +10% OT MOTHOrO AUAIIa3oHa
6e3 kanuopoBkH, 1100 He MeHee £0.1% oT mosiHoro
JMana3oHa nocie KaatuOpoBKH;

Pazpemenue ne menee 0.05% ot nmosiHOTO
JMana3oHa;

IToBTOpsiemocThb He Xyxe 0.01% ot mosHOroO
JMana3oHa;

MakcumanbHast yactota onpoca He menee 20 .
JlaTuuk qoMKeH ObITh COBMECTHMBIM C
npeodpasoBarenem curHana USB

BBICOKOTOUHBII CUETUYHK Kamelb: TOMKEH
o0ecreunBaTh MOJCYET KOJIMUECTBA Kalelb,
MPOJIETAIOIINX Yepe3 OKHO pa3MepoM He MEeHee
18x13 MM B kopIyce AaTuuka. JJomKkeH yCTOMYUBO
paboTaTh KaKk ¢ KPYIMHBIMH, TaK U C METKUMU
KaIUIIMH, MaJIal0IIUMH B Pa3JIMYHON CKOPOCTHIO.
JlomkeH obecrieunBaTh NPOCTYIO KaTuOpoBKy. B
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1. CpeacrBa UKT

KOMIUIEKTE C JaTYNKOM JOJKHA TTOCTABISATHCS OJTHA
MUKpOMEIIAIKa, yCTaHABINBAaEMas Ha LIyl
anekTpoja. JloikeH uaMepsats He MeHee yem 40
Karelib B CEKyH/ly MUHUMAJIbHBIM TUAMETPOM HE
Menee 0.5 M. JloipkeH OBITh U3TOTOBJICH B KOPITyCe
MOKPBITOM CHJIMKOHOBOM PE3UHOM JJISI 3aIUTHI OT
BO3JICHCTBUS KUCIIOT M mienodeil. JlomkeH
ABTOMATHYECKU KaTHOPOBATHCS MPH KaXKIOM
BKJIFOUEHUU JJIS1 JOCTHXKEHUS MaKCUMAaJIbHOM
YyBCTBUTEIBHOCTH. J{0J>KEH UMETh HE MEeHee 3
nepraTeneit A7 yCTaHOBKU LIYMOB JJI U3MEPEHHUS
TeMIiepatypsl, mpoBoguMocT ¥ pH. JlomxkeH ObITh
000pyI0BaH CBETOIUOIHBIM UHIUKATOPOM IpOJIeTa
Karenb. JloMkKeH UMeTh yabTpaduoIeTOBBINH (HUIBTD
JUTS. HUBEJIMPOBAHUS BIIMSIHUS BHEIIHETO OCBEIIEHUS
B KaOuHeTe. JlaTunk 10KeH ObITh COBMECTUMBIM C
npeoOpazoBareneM curHana USB ot aByx
JTATYUKOB.

Honoun30upatenbHblii AIEKTPO IS ONpeIeIeHUs
XJIOPUJIOB: JIOJKEH MOJKITIOUAThCS K
KOMOMHHPOBAaHHOMY JAaTYHKY JIJIsl OIIBITOB IO
XUMUHU U 00€CIeuynBaTh U3MEPEHUE COJIEPKAHUS
MOHOB XJIOpa B UCCIIETyEMOM BOJHOM PacTBOpE B
nuanasone npu pH ot 2 1o 12 u npu temneparype
oT 0 10 80 °C ¢ BOCIIpOM3BOIMMOCTBIO HE XYXKE
+2%. JInuna xopmyca snektpoja He 6osee 110 mwm,
auametp 12 M, JUIMHA COeTMHUTENBHOTO Kabens He
MeHee | M. B KoMIIiekTe ¢ 3JeKTpoIoM JOJKEH
MOCTaBIISATHCS PACTBOP ISl 3aMIOJTHEHUS SJIEKTPOAA.
JlomkeH OBITh 000pYIOBaH COCTUHUTENIEM THITA
BNC.

[lyn mist u3MepeHust OKUCITUTETBHO-
BOCCTAaHOBUTEJILHOTO MOTEHIIMANA: TOJKEH
MOJIKITFOYATHCS K KOMOMHUPOBAHHOMY JTATYUKY IS
OTIBITOB [0 XUMUU U 00ecTIeYuBaTh U3MEPEHUE
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBLHOTO MTOTEHIHAIA
pactBopa. JlomKeH MocTaBIAThCA ¢ KOHTEHHEPOM
JUTSL XpaHEHUs1, 3aKPETVICHHBIM B BBICTyHAIOIEH
4acTy KOpITyca, 3al0JTHEHHBIM O0y(hepHbIM
pactBopoM ¢ pH 4.0, HaCBIIIEHHBIM XJIOPUIOM
notama. J{omkeH obecrieunBaTh U3MEPEHHE B
nuamnaszone ot -2000 go +2000 MB ¢ TouHOCTBIO HE
xyxe £1 MB u pazpemenuem He Huxe 0.05 MB.
Huametp xopryca 12 MM, AJIMHA COEAMHUTEIBHOTO
kabens He MmeHee 1 M. JloiokeH ObITh 000pyAOBaH
coenunuteneM tuna BNC.

1.2.

Kommnekrt
HU3MEPUTEILHBIX TPHOOPOB
JUTS IPOEKTHOM

CocraB KOMILIEKTA:
[udporoit USB-maTdank onTHYECKO# MIIOTHOCTH
525 (3eneHsiit).
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1. CpeacrBa UKT

ACATCIBHOCTHU 110 XUMHNHU

TexHn4ecKkue XapaKTepUCTUKH:

- MAKCUMYM CIIEKTpa UCITYCKAHUS U3TydaTest
525HM;

- IMana3oH U3MEPEHUI ONTUYECKOW TIIOTHOCTH D,
en., He menee 0...2;

- paspsiaHocTh ALIIT 12.

2. USB-ngaTunk o6beMa ra3za ¢ KOHTPOJIEM
TEeMIIepaTyphI.

TexHu4ecKkue XapaKTepUCTUKU:

- IMara3oH u3MepeHus: oobeMa rasa, MJji, He MEHee
ot 0 (400) mo 300 (700);

- IOTPEIIHOCTh U3MEpEeHus: 00beMa, He bonee £5%;
- Jlnama3oH temreparyp uccieayemoro rasa, °C ot
+10 go +80;

- MOTPEIIHOCTh U3MEPEHuUs TeMieparypsl, °C, He
oonee +1°

B xoMIuiekT moctaBku nomkeH BxoquTh CD-nuck ¢
IIPOrPaMMHBIM 00€CTIEYEHHEM.

Bce natumku 10DKHBI OBITH HEPa3beMHBIMU
KOHCTPYKTUBAMH Y UMETh BO3MOKHOCTb
MOJAKITIYATHCS HenmocpeacTeHHo Kk USB-nopty
KOMITbIOTEpa 0€3 TOMOJHUTENbHBIX YCTPOUCTB
(amanTepoB WM MEPEXOTHUKOB).

[Ipu paGoTe ¢ naTyuKamMu JTOIHKHO UCIIOJIH30BATHCA
MporpaMMHOE o0ecriedeHue, TT03BOIISIOIIEE
MPOU3BOAUTH CBOOOIHBIN JIOCTYII K TOJICKa3KaM B
x0J1e paboThI, 0O0eCTIeYNBAIOIIEe MOAKIIOUYEHUE 10
4X U3MEPUTEIIbHBIX KaHAJIOB OJTHOBPEMEHHO,
Pa3TUYHBIMH BO3MOKHOCTSIMH TIPEICTABIICHUS U
coXpaHeHUs WH(HOPMAIIUU, B TOM YHUCIIE U JIJIS
WCITOJIB30BaHus B mporpamme Excel.

Kommiekt momkeH ObITh oOecrieueH
METOJMYECKUMHU PEKOMEHIAIUSAMHU C TIPUMEPAMHU
ONMCAaHMK OTBITOB M MCCJICIOBAHUMN.
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