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1. Y4yeOHO-IpaKkTH4YECKOE U y4eOHO-/1a00opaTopHOoe 000py10BaHH e

Ipudopsi. HaGopsl mocyabl v J1a00PaATOPHBIX MPUHAMAJIEKHOCTEH 1JIsI XUMHYECKOT0

IKCIIEPUMEHTA

1.1.

Armapart 1Jis
mucTHIIANUA Boasl PD

JIucTUIISTOp IpeAHa3HAueH JJIsl AeMOHCTpalluu
yCTpoiicTBa ero paboThl U MOTYUEHUS
TUCTHITMPOBAHHOM BOBI B HEOONIBIIUX 00beMax Mpu
[IPOBEICHUM MPAKTUUECKUX padOT B
0011e00pa30BaTEIbHBIX MIKOJaX, y4eOHBIX 3aBEICHUAX
ITPYTUX YPOBHEH M MPOMBIILIEHHBIX TA00PaATOPHUSIX.
Texnuueckue xapaktepuctuku: Bpems 3akunanus 0,2 1
BOIbI, MUH., HE OoJee — 5. [Ipon3BOAUTENLHOCTD 110
KOHJeHCATy, J1/4ac, He MeHee - 0,5. MolrHocTh
Harpesates, Br — 500. Hanpspkenue nmuranus, B/T'1 -
220/50. I'abaputHbie pazmepsl, MM - 370x200x100 Bec,
Kr - 2,3

1.2.

Becel TeXHUYECKUE C
pasHoBecamu PO

Bechl TeXHUYECKHE IEMOHCTPALIMOHHBIC CITY>KaT JUIS
ITeMOHCTpAIMK YCTPONUCTBA M ICUCTBHS PHIYaKHBIX
BECOB; IPUMEHSIOT MX B KQUECTBE YyBCTBUTEIHLHOTO
MHIIKATOpa IPH CPAaBHEHUH Macc TeJ, a TAaKXKe JJIs
B3BEIIMBAHMS BO3/IyXa, YIJIEKUCIIOTO ra3a U B IPYTUX
omnbITax. TeXHUYeCKue JaHHbIe: 1Uana30H U3MEPEeHUil,
kr: 0,05 - 1,00, HEMTOCTOSHCTBO MMOKAa3aHUH U
qyBCTBUTEIBLHOCTh HEHATPYKEHHBIX BECOB - 6 25MT.
MOTPEIIHOCTD OT HEPABHOIIJICYHOCTH U
4yBCTBUTEIBHOCTh BECOB B JIaNa30He B3BEIINBAHUS - 6
50mr rabaputhsle pazmepbl, MM: 400x400x157 macca,
KT, He OoJiee - 4Kr cpeiHUN CPOK CITykObl, JIeT - 8

1.3.

Komriexkt
HarpeBaTelIbHbIX
nprdopoB PO

B KOMIUIEKT TOJKHBI BXOJIUTh:

CriupToBKH (2 1IT.) JOJHKHA OBITH U3TOTOBJIEHA U3
cTekJ1a, cHaOkeHa (pappopoBbIM JiepKaTeneM KoJladka
1 putmiieM. [lnutka snexTpuyeckas J0HKHA UMETh
CJIEIYIOIINE TEXHUUECKNE XaPAKTEPUCTUKHU:

notpedisemast MomHocTh 350BT; moTpebiasiemsblii ot
cetu ToK 1,6A; conporuBnenue crimpaiu 136 Ow;

HaIpspKEHUE iepeMeHHoro Toka 220B.

bans koMmOMHUpOBaHHAas TabopaTopHas peHa3HaYeHA

JIJII HAaIrp€BaHUsl OTHCOIIACHBIX BCIICCTB. bans nmomxHa




COCTOSITh M3 AJIEKTPUUECKON TUIMTKH, pe3epByapa st
BOJBI U pe3epByapa /s IecKa.

[[nuTKa 3NeKTpUUecKas NPy HOMUHAIBHOM HAINpsKEHUH
1 MomHocTu 600 BT noimkHa obecrieunBaTh HarpeBaHue
B 3aKpBITOM pe3epByape 0aHu BOJSHON 1,5 nuTpa BoJbI
c HauanbHOU Temnepatypoit 20 °C 1o TemnepaTypsl
KUIICHUA 32 BpeMs He Ooiiee 45 MUHYT, UJIM HarpeBaHUE
B pesepByape 6anu necounoit 900 cm3 necka ¢
HayanbHOU TemnepaTtypoit 20 °C no temnepatypsi 170

C B 1IeHTpe Ha MOBEPXHOCTH IECKa 3a BpeMsl He Ooiee
00 MUHYT, WJIM HarpeBaHue B Jeprkarese s koiaosr 300
cM3 BOJIBI B KPYIJIOJIOHHOM K0j10€e emkocThio 500 cM3 ¢
HauyanbHOU TemnepaTypoid 20 °C 1o KuneHus 3a BpeMs
He Ooree 35 MUHYT.

Hanpsoxkenue nepemenHoro Toka 220 B; notpebisiemast
MorHocTs 10 600 BT.

14.

CTOJIMK TONBEMHBII PD

[Ipeana3znaueH it IeMOHCTpAIUU IPUOOPOB U
YCTaHOBOK, MPOBEACHUS JEMOHCTPAIIMOHHBIX OIBITOB, B
KOTOPBIX TpeOyeTCs MIaBHOE BEPTUKAILHOE
[epeMelieHre 3JIeMEHTOB yCTaHOBOK. CTOMK OCHAIIIEH
CUCTEMOUN MUKpOIH(TA, KOTOPasi O3BOJISET
peoOpa3oBhIBATh BpallleHUE MPUBOAHOTO BUHTA B
BEPTUKAIBHOE MTEPEMENICHUE TUIOCKOCTU CTOJIMKA.
Pabo4asi TOBEpXHOCTh MOKET OBITh BBIITOJTHEHA U3
MJIaCTUKA, HEPYKABEIOIEH CTaIu WIIA aJTIOMUHUS B
3aBUCUMOCTH OT MOAU(DUKAIIIN U3ICITHS.

1.5.

[[ITaTiB 1ab0OpaTOPHBIi
ool PO

[[ITaTB peHa3HAYEH ISl YCTAHOBKH U MOAIEPKKH
PA3IMYHOTO JJA0OPATOPHOTO 00OPYAOBaHUS U
[PUHA/ICKHOCTEH

TexHUuecKkne XapakTepUCTUKU: rabapuTHBIE pa3MephI B
coope: BricoTa — HE MeHee 700 MM

1.6.

ICTOYHHK BBICOKOI'O
HAITPSKCHUA

[IpenHa3HaueH 1715 NPOBEACHUS IEMOHCTPALIMOHHBIX
OTIBITOB HAa YpOKax PU3UKU U XUMHUHU. . OCHOBHBIE
TEXHUYECKHUE XapaKTepucTUKku: Hanpskenue nuranus
proopa - 220 B. BeixoaHOE NOCTOSIHHOE HAMPSKEHHE -

no 25 kB MakcuMaibHbIi TOK Harpy3Kku - He Oosee
0,001 A.

1.7.

KoMmIuiext
PIIEKTPOCHAOKEHUS

Komrmiekt snexkrpocHadxkenns (KOC) npennasnauen
Kak 1711 utaHus MO (ucTouHnka muTaHus
mabopaTopHOro Ass GpoHTANbHBIX paboT) ¢
[IEpEMEHHBIM HarpspkeHueM 42 B, Tak u s nogauu
HanpsokeHus 4 B Ha kaxxayro napty B kiacce 6e3 UTO,
11 IpOBEIEHUS 1TaOOPaTOPHBIX PadOT MO XUMUH.
(OcHOBHBIE TEXHMYECKHE XapakTepucTuku: KOC

BLITIOJIHCH B JKCCTKOM MCTAJIJIMUYCCKOM KOPITYCC,




CITOCOOHOM 00€CTICUNTD 3aIIUTY MIEKTPUICCKUX
HIIEMEHTOB M MOHTa)Ka OT MEXaHMUECKUX TTOBPEXKICHUN
1 10CTYTIA JIIO/IeH K TOKOBEAYIIUM YacTsIM
000pynoBanus. OCHOBHBIE 3JIEKTPOTEXHUUECKUE
napameTpsl npuBeneHsl B Tadnuie Ne 1: [Torpebnsemas
MoiHOoCcTh KB-A, He 6onee 0,8 DnexTponuranue ot
CETH IEePEMEHHOI0 ToKa: HanpshkeHue B, yactora I'ig
220+/-22 50-60 BeixoHoe HanpspKeHHE PU
M3MEHEeHUHU Toka Harpy3ku: oT "0" qo "Max" ot
crounuka ~42 B 42-38 Ot ucrounuka 4 B 4: 2,8
MakcuMallbHO JIOMYCTUMBIN TOK OT UCTOYHUKA: ~42 B
(a) Tpex nmuuuit omHOBpeMeHHO 10 (He Gostee 20 MUHYT)
S (He 6osee 40 MuUHYT) MakcUMaIbHO JAOITYCTUMBIN TOK
oT ucrounuka: 4 B (a) Tpex nunuuit oqnoBpemMeHHO 15
(ae 6onee 20 munyT) 10 (He Gosee 40 MUHYT)
["aGapuTHBIC pazmepsl B MM: Bricora 390, lupuna 310,
['myouna 180 Bec B rpammax: 10000

1.8.

Habop ¢irakonoB st
XpaHEHHS PaCTBOPOB

[IpenHazHaueH 171 XpaHeHus peakTuBoB. B Habop
BXOJAT (pr1akoHbl 00beMOM He MeHee 450 mit ¢
[IPUTEPTHIMUA KPBILIKAMH.

2. Cneny

HAJIU3UPOBAHHLIC l'IpHﬁOpI)I H anmapartbl

2.1.

Anmapart aJis
[TPOBEICHUS
XUMUYECKUX PeaKnui
ATIXP PO

[TpenHasHaueH IS POBEACHUS OTIBITOB C TOKCUYHBIMH,
[axy4lMHU, JETYYHMMHU BEIECTBAMH 0€3 UCII0JIb30BAHUS
BHITSDKHOTO IIKada. B KOHCTpyKIMK anmnapaTa JoKHA
OBITH MPEyCMOTpPEHA 3aMKHYTas Ha MOTJIOTUTENb
crucTtema. ATnapar JI0JHKEH COCTOSATh U3 JBYTOpPJIOH
KOJIOBI-peakTopa (500 Mi1); TeTUTEILHON BOPOHKH C
ra300TBOJIHOM TPYOKOH, peryIupyroIiei nepernas
ITaBJICHUSI; COCYIOB JJIS )KUIKUX TOTJIOTUTENEH (He
MeHee 4 1IIT.); COCy/a IS TBEP/IbIX MOTJIOTUTENEH;
KOJIMaykoB (He MeHee 5 mT.). Jletanu anmnapara JOIKHbI
COWICHSITHCS ITPU TIOMOIIHU MITH(OBAHHBIX
MOoBEpXHOCTEN. AMmapaT U3TOTOBIIEH B KJIMMAaTHYECKOM
cnonHenuu Y XJI kateropun pazmernienus 4.2 o
['OCT 15150-69.

TexHUYeCKHe XapaKTePUCTHKU:

Matepuan - crexno rpynnsl TC u XC3 I'OCT 21400-75.
EMkocTh K0nObI peakTopa - 500 mit.

["aGapuTHbIe pazmepsl - 125x105x705 mm.

Macca - ze 6oiee 800 1.




2.2.

HaGop 1151 onibITOB 110
XUMHH C AJIEKTPUUECKUM
rokoM PO

Habop npeaHa3HayeH it AEMOHCTPALNHU
MCCIICTOBAHMSI DJICKTPUUECKOTO TOKA B AJIEKTpoIUTax.B
coctaB Habopa BxosaT:I1macTMaccoBbIil cOCy1, KpPBITIKa
C JIByMsI YHUBEPCATbHBIMU 32)KUMaMH U CBETOIUOTHBIM
MH/IMKATOPOM, TUIACTHHBI-JIEKTPOIbI M3 Tpadura — 2
[1IT., SJIEKTPOJIbI U3 HEPIKABCIOIICH CTaJIA — 2 TIIT.
[TACTHHA-JICKTPO IMHKOBAsI, TUIACTHHA-DIICKTPO/T
MeHast, KOHTAKTOp — | 1T, mpoOKa pe3uHOBAas C
mepkareneM — 1 mT, mpobupka - 2 mrt., Habop
MO3BOJISIET C MCIIOIH30BAaHNEM HUCTOYHUKA MUTAHUS
TEMOHCTPAIIMOHHOTO 1 XUMHYECKHX PEaKTHBOB
MCCIICIOBATH MMPOBOIUMOCTD PA3IMYHBIX BEIIECTB,
[IPOBECTHU DJICKTPOJIA3 BOJIBI U BOJIHBIX PACTBOPOB
CoJIeH, MPOIEMOHCTPUPOBATH JIBHKCHNE NOHOB B
PIIEKTPHUYECKOM TI0JIC U SJICKTPOXUMHUECKYIO KOPPO3HUIO
METaJUIOB.

2.3.

[IpuGop s
TeMOHCTpalMU 3aKOHA
COXpaHEHUsSI MACChI
BEIIECTB

[IpuGop penHa3zHadYeH IS JEMOHCTPALIUH
PKCIIEPUMEHTAILHOTO TTOATBEPKICHUS COXPAHCHUS
MacChl BEILIECTB.

KOMIJIEKTHOCTb:
- Cocyn Jlanios1bTa ¢ METAJUIMUECKOM 1y’KKOW — 2 HIT.,
-IIpoOka pe3nHoBas - 2 wr., [Ipu npoBeaeHnn ONbITOB €

PUOOPOM HCIIOJIB3YETCsl BCIOMOTATEIbHOE
000pYyI0BaHNE — BECHI SJIEKTPOHHBIC

2.4.

[Tpubop s
MJUTFOCTPALIUU
3aBUCUMOCTU CKOPOCTH
XUMHYECKON PEaKIUU OT
ycinosuii PO

[IprOop NOKEH MO3BOJISATH [IPOJIEMOHCTPUPOBATH
3aBHCUMOCTbH CKOPOCTH XMMHUYECKHUX peaKkIuii oT
Pa3INYHBIX (PAKTOPOB: XMMUYECKON MPUPO/IBI
BEIECTBA, KOHLEHTPALUHU, Pa3MEPOB MOBEPXHOCTH
CONPUKOCHOBEHMSI pEarnpyoluX BELIECTB,
TeMIIepaTyphl, KaTaauzaropa, uuruoutopa. [Ipudop
ITOJDKEH COCTOSITh U3 MAaHEeIU-TI0ACTaBKU CO KO U
CTEKJISTHHBIMU MaHOMETPUYECKUMHU TpyOKamMu (2 miT.);
cocynioB JlanombpTa — 2 1IT.; pe3UHOBOM MPOOKH €O
CTEKJITHHOU TPYOKOW — 2 IIT.; OTpe3Ka IIaCTHKOBOM
TpyOKH — 2 1T. TeXHH4YeCKHe XapaKTepUCTUKH:
["abapuTHbIE pa3Mephl B yIakoBKe (1. *mup. *BbIc.),
cM.. 54*20%*13,5 Bec, kr, He 6oiee 0,9

2.5

[TpuGop s
pieKkTpoau3a cojieid PO

[Tprbop /U1 PIEKTPOIH3a PACTBOPOB CONEH
MpeHa3HaYeH I IEMOHCTPAINH YJIEKTPOJIH3a BOAHBIX
[PACTBOPOB Pa3JIMYHBIX COJIEH MPU U3YyUEHUHU Kypca
HEOPraHWYECKOW 1 00IIeH XUMUH.

Cocras: - [IpoOka pe3nHoBas ¢ rpauTOBBIM
PIIEKTPOJIOM - 2 IUT.




- Tpyboka U-oOpa3Hasi ¢ oTBOAOM - 1 mmiT.
- TpyOxka rutactukoBas - 0,2 M

- HakoHeuHUK CTEKISAHHBIN - | 1T,

- 3aKUM THUIIa «KPOKOJAID) - 2 IIT.

- [IpoBoa ¢ 1ByMs miTekepamu - 2 IIT.

Arirapat Juisl IOJTy4eHHUsI

[[penHa3HayeH 1S TOTYyYEHUS Ta30B.
KOMILJIEKTHOCTD:

-PezepByap — 1 mit.

2.6 1
razoB (Kumma)
- [llapooOpa3Has BopoHka 1 mT.
- ["a300TBOIHASA TpYyOKa ¢ MPOOKOW U KpaHOM -1-miT.
- [IpenoxpanuTenbHas BOpOHKa ¢ MpoOKoi — 1 miT.
KoMmruiekT . o
TepmoMeTp 1a00paTOpHBIi (HEPTYTHBII) O3BOJISAET
2.7 [LSPMOMETPOB: (0T 0 10 [IPOBOJUTH U3MEPEHHUS TEMIIEPATYPBI IPH MPOBEACHUU 1
~ P600C —2 ., or — 30 iTaGopaTopHBIX PadOT g
o +700C — 2 mmT.) patop p )
3. KoMnieKThI 1Jis1 1A00PATOPHBIX ONBITOB U NPAKTHYECKUX 3aHATHI 110 XMMMH:
- OCHOBAHHE-TIOICTABKA C IPO3PAaYHON KPBILIKON
U1 pa3MeleHns MaJlorabapuTHOTo 1abopaTOPHOTo
000py0BaHus, IOCY Ibl, IeTallel U y3J10B 1 MT.;
— JIOTOK 1 mT.;
— KacceTa JByXbspycHas | mrT.;
HaGop npubopos,
[OCYZbI U — KacceTa OJJHOosipycHas 1 mT.;
[IPUHAJIC)KHOCTEN IS
3.1. yueHHUYecKoro — KOMIUJIEKT 3TUKETOK | IIT.; 15
DKCIIEPUMEHTA
(Mukpomabopatopusi) | — Kpbliika-kanenbHuna K/®-1 4 mwr.;
PO

— npoOKka co mmaresneM 15 mr.;
— IpoOKa MOJMATUIIEHOBAs 7 LIT.;
— npo0OKka ¢ aepxkarenem 1 mr.;

— ¢makon @O, BmectumocThio 10 M 76 mmit.;




— BOpOHKa jJabopaTopHas B-56 1 mT.;

— cTakaH JJa0OpaTOPHBIA HU3KUI C HOCHKOM,
BMeCTUMOCTBLIO 50 mut 1 1mT.;

— cTakaH JJabopaTopHBIN, BMECTUMOCTHIO 50 M1 1 mIT.;

— CIIMPTOBKa JJabopaTtopHas Majasi BMECTUMOCThIO 30
M 1 .

— IIWJIMHJIP MEPHBIN 1a00paTOPHBIN ¢ HOCUKOM,
BMECTUMOCTBLIO 50 M 1111T.;

— IaJIoyKa CTEeKJIsTHHas | mT.;

— mpooOupka S5 mrT.;

— HarpeBaTeib i Mpooupox 1 mrt.;

— BbIIIapUTEIbHAs JIaCTHHA | 1IT.;

— IUIAHIIETKa ¢ gyeiikamu | mr.;

— IpeAMETHOE CTEeKJIO | mIT.;

— (OHOBBIN 2KpaH | 1mT.;

— TpyOKa ra300TBOJIHas ¢ MpoOKoi 1 mrT.;

— TpyOKa COeAMHUTEIbHAS ¢ POOKo# 1 mT.;

— HAKOHEYHMK CTEKJIIHHBIN | 1T.;

— 3a)KUM IPOOMPOYHBIH 1 1mIT.;

— mHIeT 1 1T,

— KOJIBIIO pa3pe3Hoe mrarusa | mr.;

— Jlanka mraTtusa | mr.;

— My(Ta coelMHUTEIbHAS IITaTHBA | MIT.;

— CTEep>KeHb IITaTuBa | MIT.; OCHOBAaHMEM LITaTUBA
CIIY’>KMT OCHOBAHHE-TI0JICTABKA, B KOTOPO HaXOIUTCs
[Pe3b00BOI COETMHUTENBHBIN y3en (IeTanu
TabopPaTOPHOro MITaTUBA JOKHBI ObITH BBIITOJIHEHBI U3
HEep KaBeIoLIeH cTam);

— (GWIbTp OYMaXkHBIN 5 MIT.;

— CIIUpalib Me/IHAasA/ eTJIsl HUXpoMoBasi 1 mT.;




— crukH (KopoOka) 1 mT.;
— Kapasnjam | mrT.;

— Tpadapert 1 wT; u 1p. ObopynoBanue u
[PUHAIIC)KHOCTH 3aKPEIJICHBI B JIOKEMEHTaX
OCHOBaHMSA B (PUKCUPOBAHHOM I1OJIOKEHUH.
Mukposiaboparopust odecriedeHa METOINISCKUMU
[PEKOMEHIALMSMU JUTSL YUUTEIS: - OpOILIOPHI C
OIHCaHMEM COCTaBa U yCTPOHCTBA MUKPOIA0OpaTOpuH,
O00IIMMHU PEKOMEHIAIMSIMU 110 TIPOBEICHUIO
TaOOpaTOPHBIX padOT M OMBITOB M IMOJPOOHBIMHU
OTMCAHUSIMH KQXKJIOTO U3 YKa3aHHBIX B HUX
PKCIICPUMEHTOB (I1€JIb TPOBEICHUS OIBITA,
HEe00X0MMOoe 000pYI0BaHHE, MTOPSIOK BBITTOJIHEHUS
DKCIICPUMEHTA) U3 pacyeTa | mT. Ha Bce KOMILJICKTHI.

- DIIEKTPOHHOE TTOCOOME HAa KOMITAKT-IHCKE,
MJLTIOCTPUPYIOIIEE C TOMOIIBI0 aHUMAIIUU YCTPOKUCTBO
MUKpPOJIa00paTOPUHU, TEXHOJIOTHUIO COOPKHU
PKCIICPUMEHTAIBHBIX YCTAHOBOK M MOCIIEIOBATEIBHOCTD
BEITIOJTHEHUS JIA00OpaTOpHBIX padoT. [locodue nomKkHO
MMETh MTPOCTHIC CPEJICTBA YIIPABJICHUS M HABUTAIIUH, B
TOM YHCJIC TTOIIArOBBIN PEXKUM IPOCMOTPA.
JJIeKTPOHHOE 1TOCOO0Ne B KomdyecTBe | 1IT. Ha Bce
KOMILIEKTBI JOJDKHO OBITh yirakoBaHo B ¢yTisip CD—box
win DVD-box.

(OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKN
MUKPOJIa00PaTOPHUH JUIsI XUMHUYECKOTO SKCIIEPUMEHTA:

— o0ecreyrBaeT NpoBeieHNe Ja00paTOPHBIX OIBITOB,
[TPAKTUYECKUX PadOT U PeLICHHE SKCIIEPUMEHTAIbHBIX
3ajjay M0 XUMHUU B COOTBETCTBUU C TPEOOBAHUAMU
y4eOHBIX POTrpaMM IIKOJIBHOIO Kypca XUMHH;

— TI03BOJISIET IPOBOIUTH O0yUEHHE CIIETYIOIITHM
OCHOBHBIM MPUEMaM H ONEpalUsIM: ITepeMelnBaHne
[PAcCTBOPOB; paboTa ¢ 1a0OPaTOPHBIM IITATUBOM;
HArpeBaHue C MOMOIIBIO CIUPTOBKH; HATPEBaHHE

C TIOMOIIBIO JIEKTPOHATPEBATENS POOUPOK; MOHTAXK
pocTeimux npubopoB; PUILTPOBAaHKE; BBITTAPUBAHUE
[pacTBOpA; OCYIIECTBICHHUE KaIEIbHBIX PEaKITHii;

— rabapuTHble pazmepsl, MM 500%205%210;

— macca, Kr 6. JIo)KeMEHTHI U JIOTOK JOJDKHBI ObITh
M3TOTOBJIEHBI U3 MaTepHUalia YCTOMYUBOTO K IEUCTBUIO
KICIIOT U IIETI0UeH, SIBIATHCS CheMHBIMU U YIOOHBIMU B
o0cmyxuBaHuu. OCHOBaHUE, JJOTOK U JIOKEMEHTHI
BBITIOJIHEHBI U3 )KECTKOTr0, MPOYHOI'0 MaTrepuaia,




coxpaHstoniero (opMy U pa3Mepbl B TSYEHUE BCETO
[epro/ia SKCILTyaTalluu;

3.2.

[Tpubop 11t moTydeHus
ra3oB (JJa0OpaTOpHbIN)
PO

[ [pubop penHa3HAYEH 71 CAaMOCTOSTEIIbHON PaboThI
yqamuxcs. OH UCTIONb3YETCs IPU MPOBEICHUHU
Ta0OPaTOPHBIX OIBITOB M MPAKTUYECKUX 3aHATHN. B
prOOpe MOKHO MOTYYHTH HEOOBIINE KOTHYSCTBA
ra3oB: BOJAOPO/JIa, YIIECKUCIIOTO ra3a, XJjaopa.
TexHuueckrne XxapakTepUCTUKHI

KOMILJIEKTHOCTD:

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

- Boponka nunmHapudeckas ¢ JUIMHHBIM OTPOCTKOM,
BaKperuieHHas: B Pe3MHOBOM NpoOke — | mT.,

- 3a)KUM BUHTOBOM — 1 IIT.,

- Yarmika-Haca/lka TUIACTHKOBAsI C OTBEPCTHSAMH — 3 IIT.,
- TpyOka ra300TBOIHAS CTEKJIIHHAS — | TIT.,

- OTpe30K MIACTUKOBOTO IIIJIaHTa — 2 IIIT.

TexHuueckue JaHHbIe: rabapUTHBIC Pa3Mephl —
190x60x35, macca — 210 rpamm.

15

3.3.

Becbl nabopatopHbie
PIEKTpOHHBIE PD

[[penna3zHayeHbl sl OMPEACIICHUSI MACChl BEIIECTB:
[pejies B3BEIMBaHus HauMeHbIui, T 0,5;

[pezes B3BEUIMBaHus HanOoapImii, T, 200;
Tuana3oH BHIOOPKU MacChl Taphbl,

He meHee, T,100;

MOTpEeITHOCTh u3MepeHus, T, 0,1;

[poBas UHIUKAITHS;

KOMITEHCAIIUSI MacChl Taphl;

nutanue oT 6arapeu 9 B;

WHIUKAIKS O 3aMeHe OaTapei.

15




3.4.

Bechl 114 chlmyynx
MaTepuaios 10 200 rp. ¢
CUPSIMU

[ [peHa3HauEHBI /17151 B3BEITUBAHUSI TBEPIBIX (CHITYYHX )
BerecTB. KoMIuiekT ierasneii BeCOB AOMKEH COJIEpPKaTh:
KOPOMBICTIO C 2-Msl KpIOUKaMU; YaIllKu — 2 TIT.; TYKKH
17151 3aKPETUICHUS] YallleK Ha KOPOMBICIIE — 2 IIIT.; COBOK.
Maxkcumanbaas HaBecka 10 200 r. MunumansHas
HaBECKa 110 S T.

4. Monean

4.1.

HaGop moneneit
KPHUCTALTUICCKIX
perieTok PO

Ha0op kpucTamInuecKux peleTok IpeaHa3HadeH 1is
TeMOHCTpaIMK METAJUIMYECKUX PEIIETOK IO MPEIMETY
Xumus B 00111€00pa30BaTEIbHbIX YUPEKICHUIX.
KommiexktHOCTh: 1. Monens menu (coOpaHHast CEKIHS -
2 IT.; cephlii MAapUK ¢ THOKUM 9IIPO3payHBIM CTEPKHEM
— 4 mt.; crepxenb AauHHON 103 — 4 mr.) — 1 wrT. 2.
Mojenb moBapeHHO# coiu (coOpaHHast CEKIMs — 3 IIT.;
cTepkeHb AIuHHON 58 MM — 18 mit.) — 1 wT. 3. Mogens
Maza (coOpaHHas CeKIUs — 4 IIT.; CTeP>KeHb JUIMHHON
58 MM — 9 mt.) — 1 wt. 4. Monens rpaduta (codpaHHas
CeKIs (BEPXHSA, CPEIHSS U HUKHSASA) — 3 IIT.;
ctepxkeHb AnuHHON 103 MM — 10 wT.) — 1 . 5.
Mozens jxene3a (coOpaHHas cekLus — 2 LIT.; CTEP)KEHb
HoM 103 MM — 4 1wiT.) — 1 ir. 6. Monens maruus
(coOpanHast cexumsl (BEpXHSIsI, CPEAHSSA U HUKHSA) — 2
IT.; cTepKeHb AnuHon 103 MM — 6 mit.)— 1 mrT.

7. Mogienb muokcuaa yriaepoaa (CooOpaHHas ceKkuus — 2
mT.; 6JJOK U3 3 MapuKoB — 4 1IT.; cTepkeHb aiHoi 103
MM — 4 iT.) — 1 mT. 8. Monens iona (cobpannas
CeKLUs — 2 WT.; cTepxeHb JuHon 103 Mm — 4 mir.) — 1
mt. 9. Monens abaa (cobpaHHas CeKIus- 2 MmT.;
cTepkeHb — 3 wT.) — 1 wr. 10. UHCcTpykuums no
pKcruTyaTanuu — 1 9k3. [Ipumedanne: Kpucramimueckne
[PEILIETKH MTOCTABJIAIOTCS B IOJIyCOOPaHHOM BUJIE.
Moenu 1OIKHBI COCTOSITh U3 TIACTMACCOBBIX IApOB
[PA3JIMYHOrO 1[BETA M METAJUIMYECKUX CTEPKHEN.Anmas -
[1apbl YEPHOTO L1BeTa, pazmep 255x255x255 mmI paput
— II1apbl YepHOTO 1BETa, pazmep 455x455x255
MMOKene30 — mapbsl TEMHO- CEpOro LIBETa, pa3Mep
255%255x255 MmMMenpb — m1apel ceporo 1BeTa, pazmep
255x255x255 MM IloBapeHHas coib — Hm1apel CBETIIO-
CEpOro M 3eJICHOTO I1BETa, pazmep 255x255x255 mm
Maruunii — mapsl — Iapel ceporo 1BeTa, pazMep
260x260x290 MM /Inokenn yriepoaa — mapsl YepHOTO U
KPacHOTO 11BeTa, pasMep 255x255x255 mm Hox — mapsr
3esieHoro 1BeTa, Jleq — mapel 6e1oro 1 KpacHoro 1BeTa,

4.2.

[IpeHAa3HAYCHO JJIs1 COCTABICHUS MOJIEJIeH MOJIEKYJI Ha
ypokax xuMuu B 8-11 kiaccax o6meo06pazoBaTeIbHON
[IIKOJIBI 110 TIporpamMmam 0a30BOT0 M YIiyOIEHHBIX
KYpCOB HEOPTaHUUYECKOM U OpraHN4eCKON XUMHUU.

CocTaB KOMIUIEKTa: 85 OKpalleHHbIX IapOB,




MOJIETUPYIOIIUX aTOMbI XUMUYECKUX 3JIEMEHTOB.
/Tnametp mapos - 30 mm. Okpacka 1mapoB
COOTBETCTBYET IPUHATON CTAaHAAPTHOM IIBETOBOM
MHIUKalMK. B 1mapax uMeroTcs OTBEpCTHsl, B KOTOPbIE
BCTaBJISIIOTCS COSIMHUTENbHBIE CTEPKHU. 60
COCTMHUTEIIbHBIX CTEPKHEN, MOJACIUPYIOIINX
pa3IMyYHbIe BUJIbI XUMUYECKHX CBsA3ei. CTepkHU TPEX
BUJIOB: METAJUTMYECKUE CTEPKHU THHOM 40 1 80 MM
MCIIONIB3YIOT J1JISl MOJICTTMPOBAHUS OJJUHAPHBIX CBA3CH.

[171JaCTMACCOBBIE CTEPKHU AIUHON 80 MM MCHOIB3YIOT
17151 MOJICTTUPOBAHUS ABOMHBIX M TPOMHBIX CBSI3EH.
Kax 111 BUJ IIAPOB U CTEPKHEH PACIIOJIOKEH B
OT/IEILHON sSYCHKe YITaKOBOYHOM KOPOOKH.

B coctaBe Habopa T0JKHBI ObITh: aTOM a30Ta, 3-
BaJICHTHBIN (CUHUIT) — 5 IT., aTOM BOoZlopoja 1-
BaJICHTHBIHN (OembIif) — 25 1mIT., aTOM KHUcaopoaa 2-
BaJICHTHBIN (KpacHbI) — 15 miT., aTom yriepona 4-
BaJICHTHBIN (4epHbIi) — 14 1mIT., aTom xJopa 1-
BaJICHTHBIN 3€JICHBINA — 5 IIT., THOKUE COCIUHHUTCILHBIC
piieMeHThI — 60 1IT., MO/IeTTh OEH30JIbHOTO KOJIbIIA — 3
[11T., YeMOJIaH JIJIsl XPaHEHUsSI ¥ TIEPEHOCKU
000py/I0BaHUSI.

5. HatypajibHble 00beKThI H KOJJIEKIHU

5.1.

Asrromuanii PO

[IpenHazHaueHa JiIs MCIIOIb30BaHUS B KAUECTBE
[Pa31aTOYHOr0 MaTepHaja Ha ypoKax HeOpraHu4eCcKoi
xumuu (Tema "Amnromunuii"). Cocras: 1. AntoMuHui -
15 .

NS

. HropamtomMunwii - 15 mr.
3. CwtymuH - 15 mir.

4. Marnanuii - 15 mr.

S. bokeut - 15 mir.

6. AnyHuT - 15 mr.

~J

. Hedenun - 15 .

8. Kaonun - 15 mr.

0. Oxcup anmomMuHus - 15 mr.
10. Kpuosur - 15 mir.

11. ITacnmapty - 15 mr.




12. Metonuueckrne peKoMeHJaluu - 1 mrT.

13. Iacnopr - 1 wt. Kosutekiust mo3BojsieT
03HAKOMUTHCS C TEXHOJIOTHEH MPOU3BOJICTBA, BHEIIHUM
B1JIOM, CBOMCTBAMU JTFOMHHUS U €0 CIUIaBOB.
ConpoBOK/1a€TCs JIAMUHUPOBAHHBIM BKJIA/IbIIIIEM,
coJepKalM HH(OPMAIIHIO O CBOMCTBAX, IPOU3BOJICTBE
1 IPUMEHEHUU aJTFOMHUHUS.

5.2.

KaMeHHbII yroyib 1
[IPOIYKTHI €T0
nepepadoTku PO

Kosutekiust peiHa3HaueHa JijIsl UCIOJIb30BaHUS B
KauecTBE IEMOHCTPAIIMOHHOTO MaTepraia Ha ypoKax
OpraHMYECKON XUMHUHU U reorpaduu B CpeIHeH
00111€00pa30BaTEIBLHON HIKOJIE IIPU 03HAKOMJIEHUU
YYaIUXCs ¢ IPOIECCOM KOKCOXHMHYECKOTO
pousBojicTBa. Kparkoe omucanue Komnekius
BKJIFOYACT CIICAYIONIUE 00pa3Iibl: KAMEHHBIN YTOJb,
[KOKC, KOKCOBBIH ra3, aMmmuadHas BoJia, MUHCPAJIbHLIC
yIOOpPEHUs, a TAKXKE MPOIAYKTHI TIepepadOTKU
KaMEHHOYTOJILJTHOM CMOJIBI: TIEK, O€H30:1, HaTalluH,
(heHaneTI ¥ MPOYKTHI IepepabOTKH TOIYOJIa: aHUJIHH,
[Pa3IMYHBIC KPACUTENH, CaXapuH, (PEHOI, TIacTMaccy.
DKukue u razoo0pa3Hbie 00pa3iibl MIOMEIICHBI B
CCPMCTUYHBLIC aMITYJIbI.

5.3.

MeTtaniel 1 cruiaBsl PO

Komieknus npegHazHadeHa s 03HAKOMIICHHS
y4aluxcs CO CBOMCTBAMU METAIIJIOB Ha ypOKax
HEOPraHWYECKOW XUMUU B CPEHEN
00111600pa30BaTEIILHON IITIKOJIE 110 TEME
"Metamnyprus" . Kparkoe onucanue Kosiekuus
BKJIFOYACT 00Pa3Ilbl JKeJie3a, YyryHa, pa3iInuHbIX CTajeH,
[[MHKa, OJIOBA, CBUHIIA, MEJIU, JIATYHU, OPOH3HI,
QITIOMUHMS, TIOPATIOMUHUS, CHUTYMHUHA, MarHaJIAs U JIp.

5.4.

CTEKJIO U U3EIUS U3
cTexiia PO

Komneknus npeaHazHaueHa JJis UCTIOJIb30BaHUs B
KauecTBE IEMOHCTPAIMOHHOTO MaTepraia Ha ypoKax
HEOPraHUYECKOW XUMUU B CPEHEN
00111600pa30BaTENBbHOM HIKOJIE TPH 03HAKOMIICHUN
YHAIIUXCs ¢ CUIIMKATHOM IPOMBINUIEHHOCTBIO. KpaTtkoe
onucanue: 1. Ksapr 15 mr.

2. Men 15 mr.

3. ITonesoii mmart 15 mr.

4. Coma 15 mir.

5. Marue3ur 15 .

6. baput 15 mr.

7. Kpuonut 15 mr.




8. Hatpwuit kpemuedTopucTsiii 15 mr.
0. Cepa 15 .

10. 'ematut 15 mir.

11. ITpoGa crekna 15 mT.

12. U3nenue u3 crexia 15 .
13. OxonHoe crexiio 15 mr.
14. Y3opuaroe ctekyio 15 mir.
15. LIBeTHOE cTekio 15 miT.
16. Tpuriexc 15 mir.

17. 3epkanibHOE cTEKIIO 15 1mIT.
18. Crexnonuts 15 mir.

19. Creknonenta 15 mr.

20. CrexnoTkansp 15 mr.

21. ®unpTpoTKanp 15 mit.

22. CTexnoTeKcToauT 15 mr.
23. YacoBoe cTekyo 15 mir.
24. [lactiapty 15 mir.

25. Meroauueckue pekomenganuu 1 mr. 26. [Tacnopr 1
[1IT.

5.5.

HedTh 1 mpoayKkThI ee
nepepabotku PO

Kosnexiust npegHasHaueHa /i UCTIOJIb30BaHUs B
KadecTBE JIEMOHCTPALIMOHHOTO MaTepralia Ha ypoKax
OpraHN4ecKoil XUMHHU U reorpaduu B cpeiHei
00111e00pa30BaTEIHLHON HIKOJIE TIPU 03HAKOMIJIEHUN
yJaIIuxcs ¢ BUAaMu He(ThIO, ee MPOUCXOKICHUEM U C
He(TeXMMUYECKUM TPou3BOoACTBOM. KpaTkoe
ONHCaHKe: KOJJIEKIHs BKIIFOYaeT 00pa3iibl ChIpoil HeTH
1 TIPOJTYKTOB €€ KpeKnHra: 0eH3011a, TOIyoJIa,
030KEpHTa, Iiepe3nHa, HeTIHOTO ra3a, MeTposIeiiHOro
hdupa, OeH3MHA, JIETPOUHA, KEPOCHHA, Ta30MIIs, COJISIpa,
BazeMHa, a TaKkke 00pa3ibl CHHTETHUECKOTO KayueKa
[1aCTMACChI, TOJIYYEHHOM U3 MPOIYKTOB MepepadoTKu
HedTH. Takke B KOJUIEKIIMHU MPEACTaBICH Ma3yT U
MIPOIYKTHI €T0 MepepabOTKH: CONIIPOBOE, BEPETEHOE,

MAIlIMHHOC, HUJIMHAPOBOC MacCjia, I'YAPOH, KPCKHUHT




OCH3WH U KPEKUHT KepocHH. JKuakue u ra3000pa3Hbie
06pa3I_U>I TIOMCIICHBI B TCPMCTUYHBIC aMITYJIbI.

5.6.

[inactmaccel PO

Komneknus npeaHazHadeHa A1 03HAKOMIICHHS
YUAIIUXCA C Pa3IUYHBIMU IMOJIMMEPHBIMU MaTepUaIaMu
1 UX CBOMCTBAMHHA YPOKaX OpPraHUYECKOW XUMHUU B
cpenHeit 001ieo0pa3zoBaTeIbHOM MIKOJIE IO TEME
"[Lnactmaccel". KpaTkoe onucanue: KOJUICKIUS
BKJIIOYAET 00Pa3Ilbl KaK TEPMOIUIACTUYHBIX, TaK U
TePMOPEAKTUBHBIX IIacTMacc. B cocTaB BXOAT:
[OJIMATUIICH, TIOJIMBUHIIIXJIOPU, TTOJIUIIPOIUJIEH,
[MOJIMCTHPOJI, BAHUILIACT, TTOJIMMETHIIMETaKPHJIAT,
[EHOIOJINYPETAH, a TAK)KE U3CNINsI U3 JaHHBIX BUOB
[m1acTMacc.

5.7.

Tonmmso PO

Kosnexiust npegHasHaueHa /i UCIIO0JIb30BaHUs B
KauecTBE JIEMOHCTPALIMOHHOI'O MaTepuaia Ha ypoKax
XMMUU B cpe/iHell 00111eo0pa3zoBaTeabHOM MIKOJIE IPU
03HAKOMJICHUHU yYaIllUXCs C BUJIaMU TOILIMBA, UX
[IPOMCXOXKACHUEM U IPOMBIIIJIEHHBIM 3HaYEHUEM.
KpaTtkoe onucanue: 1. [IpeBecuna 15 mr.

2. Bypsblit yroas 15 mr.

3. Conoma 15 mir.

4. Topd 15 .

S. AHTpanut 15 mr.

6. ["'oprounii cnanery 15 mr.

7. Hedptp 15 mT.

8. IIpupoaneii ra3 15 mwr.

0. Kepocun 15 mir.

10. ben3un 15 mr.

11. Mazyr 15 mwr.

12. Kokc 15 mT.

13. TopdstHoit Opuket 15 mT.

14. ITacnapty 15 mr.

15. Meronnueckue pexkomenanuu 1 mr. 16. [Tacnopr 1
[1IT.




5.8.

Uyryn u cranp PO

Konnekuust npeaHa3HaueHa s UCIOJIb30BaHUs B
KauecTBE IEMOHCTPAIIMOHHOTO MaTepuala Ha ypoKax
HEOPraHUYECKOW XUMUU B CpEIHEN
00111€00pa30BaTEIbHON HIKOJIE IPU U3YUEHUH TEINbI
"Metautyprus'. KpaTtkoe onucanue: KOJUICKIIUS
BKJIIOUAET CJAEAYIOLIUE 00pa3iibl: KPACHBIN HKEJIE3HSIK,
MarHUTHBIH JKeJIe3HSK, Oypbli KeJIe3HSK, KOKC,
M3BECTHSIK, 1IIJIAK, YYT'YH, CTalb PA3IUYHBIX TUIIOB U
M3senust U3 craiu, heppoxpom, peppomaprauner.

5.9.

Bonokna PO

Kotekuus peHa3HayeHa Jiuisl 1IEMOHCTpaluu
BHEILIHETO BU/1a BOJIOKOH M MCIOJIb30BaHUS UX B CEPUU
ITEMOHCTPALIMOHHBIX OIBITOB, HAIIPABJIEHHBIX HA
BbISIBIICHHE (DU3MUYECKUX U XUMUYECKHX CBOICTB
BOJIOKOH Ha YPOKaxX OPraHMYeCKOW XMMHUHU B CpeaHEN
00111600pa3oBaTeIbHOMN IIKOJIE 11O TeMe "BosokHa".
KpaTkoe onucaHue: KOJUIEKIHS BKIOYAeT 00pa3Lbl
HaTypaJbHBIX BOJIOKOH: JIbHA, XJIOMKA, IIEJIKa, IEPCTH,
MUHEPAJIBLHOIO BOJIOKHA acOecTa, U XUMUYECKUX
BOJIOKOH: KaIllpOHA, JJaBCaHa, HUTPOHA, BUCKO3bI, a
Tak)ke 00paslbl TKAHEH, U3TOTOBJIEHHBIX U3 JaHHbBIX
BOJIOKOH.

5.10.

[[Ikana TBepaOCTH

KoJieKIust o/bKHa CoepikKaTh 00pasiibl: TAIbK, THIIC,
KaJIBIIUT, INIABUKOBEIN IIIIIAT, allaTUT, II0JICBOM IIIIIAT,
KBapII, TOIa3, KOpyH 1 (Haxaak). Koyekius qomkHa
OBITH npeaHazHadcHa IJisd UCIIOJIb30BaHUA B KAQYCCTBE
MeMOHCTpAIIMOHHOTO MaTepuana. Koyuiekuus 10mKHa
OBITH OOECTIeueHa MacIOPTOM.

6. PeakTHUBBLI:

6.1.

Ha6op Ne 1 OC
«Kucnote»

Kucnora cepnas 4,800 xr

Kucnora comsaas 2,500 kr

6.2.

HaGop Ne 2 OC
«Kncnoter»

Kucnora azorsas 0,300 xr

Kucnora oprodocdopnas 0,050

6.3.

Hab6op Ne 3 OC
«[ ' UIpOKCUIBI

IAMMuak 25%-ub1i 0,500 kr
bapus rugpokcua 0,050 kr
Kanus rugpokcua 0,200 kr
Kanbsuus runpoxcua 0,500 kr

Hatpus runpokenn 0,500 kr




Anromuans okcun 0,100 kr
bapus oxcun 0,100 kr
PKenesa (II1) okcua 0,050 kr

Kaneimsa oxcuyg 0,100 kr

6.4 Ha6op Ne 4 OC
«OKCHIBI METAJLIOBY Marss okenz 0,100 Kr
Meu (I1) okcup (rpanynsi) 0,200 kr
Menu (I1) okcup (mopormox) 0,100 kr
[{unka okcupa 0,100 kr
Amtomunui (rpanynsl) 0,100 kr
AmomuHu# (opoiok) 0,050 xr
DKene3zo BoccTanosi. (opoimok) 0,050 kr
Marnuii (mopomrok) 0,050 kr
6.5. Hadop Ne 5 OC Marnuii (Jienra) 0,050 kr
«MeTamibhy
Mens (rpanyisl, onuiku) 0,050 kr
[{unk (rpanyssi) 0,500 kr
[[uuk (mopomrok) 0,050 kr
Onoo (rpanyinsr) 0,500 kr
HaGop Ne 6 OC Kanbuuii 10 amnyn
6.6. «lenotrere u UluTnii 5 ammyn
[11€JI0OYHO3EMEITbHBIE
MeTauib» — | miT. Harpii 20 ammyt
6.7 Ha6op Ne 8 OC bpoM 5 amity.r
«l"a;morenb» 01 0,100 kr
Amtomunus xaopug 0,050 kr
- HaGop Ne 9 OC IAmmonust xsopup 0,100 kr

«["ajoreHuapl» — 1 .

bapus xnopun 0,100 xr

DKenesa (III) xnopuz 0,100 xr




Kamus vogna 0,100 xr
Kanust xnopun 0,050 kr
Kanbuus xmopun 0,100 kr
UTutus xmopun 0,050 xr
Maruus xsopun 0,100 xr
Meu (I1) xmopun 0,100 kr
Hatpus 6pomuz 0,100 kr
Hatpus dropun 0,050 kr
Hatpus ximopug 0,100 kr

[{nnka xmopun 0,050 kr

6.9.

HaGop Ne 10 OC
«Cynbdatbl. CynbQUTHI.
Cynbhuasy — 1 mrT.

Anromunus cynbdar 0,100 kr

AMMonUs cynbdat 0,100 kr

DKenesa (II) cynbdun 0,050 xr

DKenesa (II) cynedar 0,100 xr 7-Mu BOTHBIHI
Kamus cynsdat 0,050 kr

Ko6ousbta (II) cynsdar 0,050 kr

Maruus cynsdar 0,050 xr

Menu (I1) cynsdart 6e3Boansiii 0,050 kr
Menu (II) cynasdat 5-ti Boausiii 0,100 kr
Hatpus cynsdun 0,050 xr

Hatpus cynsdur 0,050 kr

Hatpus cynedat 0,050 xr

Hatpus ruapocynsdar 0,050 kr

Hukens cynasdar 0,050 kr

Hatpus runpoxap6onar 0,100 kr

6.10.

Habop Ne 11 OC
«KapboHnats»

IAMMoHMs kapOonat 0,050 kr




Kamus kap6onat (moramr) 0,050 kr
Menu (I1) kapbonat ocHoBHo# 0,100 KT
Hatpus kap6onar 0,100 xr

Hatpus runpokapoonar 0,100 kr

6.11.

Ha6op Ne 12 OC
«Dochartel. CrmukaTh»

Kanust MoHOrHApoopTodochaT (Kamuit
(docdopHOKuUCIEI nByX3amenieHHbIi) 0,050 kr

Hartpus cunukat 9-tu Boansiii 0,050 kr
Hatpus oprodocdar tpexzamenienusiii 0,100 kr

Hatpus nuruapodocdat (Hatpuit pochopHOKUCITBIH
oaHOo3amenieHHbIi) 0,050 kr

6.12.

Ha6op Ne 13 OC
«AreTaTel. Pomanuasn

Kamusa anerat 0,050 kr

Kamus ¢peppo(Il) rekcarmanu (kamui
presnezuctocuuepoauctoiit) 0,050 kr

Kamus gpeppo (I1I) rekcanmonn (kamui
presnezocunepoauctoiit 0,050 kr

Kanus poganna 0,050 xr
Hartpus anerar 0,050 kr

Csunna anerar 0,050 kr

6.13.

Ha6op Ne 14 OC
«CoequHeHns
MapraHIa

Kanus nepmanranar (kanuii MapranueBokucisiii) 0,500
KT

Mapranma (IV) okcug 0,050 kr
Mapranma (II) cynsdar 0,050 kr

Maprania xjgopun 0,050 kr

6.14.

Habop Ne 15 OC
«CoeTMHEHUs XpoMay

AMMoHUs nuxpomat 0,200 kr
Kanus nuxpomar 0,050 xr
Kamus xpomar 0,050 xr

Xpoma (III) xnopun 6-tu Boansiit 0,050 kr

6.15.

Ha6op Ne 16 OC
«Hutpate»

AmtomuHus HuTpar 0,050 xr




Ammonusa Hutpat 0,050 kr
Kanus aurpat 0,050 kr
Kanpuus aurpat 0,050 kr
Menu (I1) autpar 0,050 xr
Hartpus nutpat 0,050 xr

Cepebpa autpat 0, 020 kr

Ha6op Ne 17 OC

JTakmony 0,020 kr

6.16. MeTunoBsiii oparxeBsiid 0,020 kr
«MHIUKaTOpbI»
Ddenondranenn 0,020 kr
IAmmodoc 0,250 kr
Kap6amun 0,250 kr
Hatpuesas cenutpa 0,250 xr
Kansuuenas cenutpa 0,250 kr
Ha6op Ne 18 OC
6.17.[«MuHepanbHbIC Kanuitnas cenurpa 0,250 kr
y100peHus»
Cynbdat ammonust 0,250 kr
Cynepdocdat rpanynupoBannbiii 0,250 kr
Cynepdocdat nBoiiHoi rpanynupoBanHslii 0,250 kr
docdopurnas myka 0,250
bensun 0,100 kr
ben3zoi 0,050 kr
6.18. Hadop Ne 19 0C ['ekcan 0,050 xr
Y TJIIEBOJIOPOIBI»
Hedts 0,050 kr
Tonyon 0,050 krl{uknorekcan 0,050 kr
HaGop Ne 20 OC Arieton 0,100 xr
6.19. «Kncroponconepxanme [munepun 0,200 kr
OpraHHYecKue
BEIICCTBA

Jlratunossiit a¢up 0,100 kxr




Crmpt H-OyTrinossii 0,100 kr
Crupt nzoamuiionsiit 0,100 kr
Crnupt n300ytunossiii 0,100 kr
Crupt >TrsoBsiit 0,050 kr
denon 0,050 kr

dopmanun 0,100 kr
Otunenrimmkons 0,050 kr

YkcycHo-3TrIt0BEIH 2¢up 0,100

Kucnora amunoykcycnas 0,050 kr
Kucnora 6ensoiinas 0,050 kr
Kucnora macisinast 0,050 kr
Kucnora mypassunas 0,100 xr
Habop Ne 21 OC
6.20.[«Kucnotsl Kuciora onennosas 0,050 kr
OpTaHIUYCCKHEC)
Kucnora nansmutrHoBast 0,050 kr
Kucnora creapunosas 0,050 xr

Kucnora ykcycnas 0,200 xr

Kwncnora masenesas 0,050 xr

AaunuH 0,050 xr

AHnMH cepHokucibiit 0,050 kr

Ha6op Ne 22 OC

6.21.
«YTIi1eBOIBI. AMUHBI»

J/T-rimroko3a 0,050 xr
MeTtmnamun rugpoxsopun 0,050 kr

Caxapo3a 0,050 xr

["excaxmopoenzon texH. 0,050 kr
Habop Ne 23 OC Metunen xmopuctorii 0,050 kr
6.22.«O0pa3is!

OpraHHYecKUX BemmecTBy [Yriuepos uersipexxinopuctbiil 0,050 kr

X1opodopm 0,050 xr




6.23.

Ha6op Ne 24 OC
«Matepuanbi»

AKTHBUpPOBaHHbIN yroib 0,100 kr
Bazeaun 0,050 kr

Kanbuus kapoun 0,200 kr

Kanbrus kapoonar (mpamop) 0,500 kr

[Tapadun 0,200 kr.

7. UHTepakTUBHBIE MIOCOOHS

7.1.

lIHTEpakTUBHOE
MocoOue ¢ KOMIUIEKTOM
ra0mui] «OCHOBBI
XUMHYECKHUX 3HAHUM.

[ IpaBuna npoBeneHus
Ta0OpaTOPHBIX pabOT

KOMIIJIEKT JOJKEH COCTOSTh U3 6 reyaTHRIX aucToB, CD
ITMCKa ¢ aHAJIOTUYHBIMU JICKTPOHHBIMU TaOJIUIIAMH U
TECTOBBIMU 3amaHusIMH He MeHee 30 mT. Ta0muis
OTIIeYaTaHbl HA TUIOTHOM HOJUTPAPUISCKOM KapTOHE
250-280 rp./mM2, popmaTom 68x98 cwm. [Teuats
0THOCTOPOHHSIS. MenmoBaHHEe 0JTHOCTOPOHHEE.
Kpacounoctb 4+0 (monHoBeT). B koMIuIekT 1oikHa
BXOJHUTH OpOIIIIOpa ¢ METOAMYECKUMHU PEKOMEHIAITUSIMH
71T yIUTes.

Temaruka Tabnwi: Tabnuia nepuoandecKas CucTemMa
xuMHuueckux snementoB J[.M. Menaeneea. Tabnumna
[pacTBOPUMOCTH BelecTB. [IpaBuiia nmoseneHus B
KaOuHeTe XuMUU. 3HaKU. TexHUKa O€30MaCHOCTH TPH
[IPOBEICHUH OIBITOB. TexHrKa 0€30MacHOCTH TIPU
paboTe ¢ razamu.

It (3
JIUCTA)

7.2.

HTepaKTUBHOE
mocoOre ¢ KOMIUIEKTOM
Ta0aur «Xumus 8-9
KJ1accy

KOoMILIEKT TOJDKEH cOCTOATh U3 20 IIeYaTHBIX JINCTOB,
CD naucka ¢ aHaJOTHYHBIMU 3JIEKTPOHHBIMH Ta0JIHIIaMHU.
TaGiuipl OTIIeYaTaHbl Ha TUIOTHOM MOJIUTPapUIECKOM
KkapToHe 250-280 rp./M2, dopmarom 68x98 cm. Ileuats
0THOCTOPOHHSIsSI. MenoBaHne 0THOCTOPOHHEE.
Kpacounocts 4+0 (monmHomBeT). B KOMIUIEKT 10KHA
BXOJHUTH OpPOIIIOPA ¢ METOAMYECKUMHU PEKOMEHIAIUSIMU
TS yaUTeTIs.

Temaruka Tabnui: OOpa3oBaHue KOBaJICHTHON U
MOHHOW XMMHYECKUX CBSI3eM. TUIBI KpUCTAIIMYECKUX
pemeTok. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.
Peakiiun oOMeHa B BOJIHBIX pacTBOpax. Bakueitmme
KHCIOTHI M UX conu. Kiaccudukaius oKCHI0B.
Kaccudukanms coneit. ['enernyueckas cBs3b
BA)KHEUIINX KJIACCOB HEOPTaHMYECKUX BEIIECTB.
KHCIIOTHOCTB Cpe/ibl. DIIEKTPOIUTHYECKAs
muccoruanus. CKOpOCTh XUMHUYECKUX PEAKIUH.
XMMHUYECKOE pAaBHOBECHE.

1 mr (9
JIUCTOB)




OGopynoBaHue Ana npoBegeHUs 4eMOHCTPALMOHHBbIX
ONbITOB C UCMOJNIb30OBaHNEM KOMMNbIOTEpaA

Ne
n/n

HasBaHue

OnucaHune

Kon-
BO

1. CpepcrBa UKT

1.1.

Habop KOMMNbIOTEPHbIX
INaT4yMKOB 1
npucnocobnennn ans
NEMOHCTPaLIMOHHOTO
npakTukyma

Komnnekr npegHasHayveH ana npoBegeHunsa ncceriegoBaTtesibCKux
pa60T N AEMOHCTPAUUMNOHHbIX OMbITOB MO XUMUKN C
CMNOJ1Ib30OBAHMEM KOMIMbOTEpPA.

KomnnekT gorxeH cogepxaTtb crneayrvune aneMeHTbl:

NMpeobpasoatens curHana USB oT AByx OaTYMKOB: AOIMKEH
obecneunBaTb NOAKIMOYEHNE AATYMKOB K KOMMbIOTEPY Yepes
nHTepdenc USB, nmeTb He meHee 4 (YeTbipex) NopToB AN
NOAKITIOYEHNS 4aTYMKOB, 2 (4Ba) U3 KOTOPbIX - A58 NOAKNIOYEHNS
naTymkoB, 1 - 4ns NOAKMIOYEHUs Lyna Ans U3MepeHust
TemnepaTypbl, 1 - ANs NOAKMIOYEHUS LWyna Anst U3MepeHust
HanpspkeHWs. B KOMMNMEeKT NoCTaBKM OOIMKHbI BXOAUTB: LLYM C
ObICTPOAENCTBYOLLMM OATYMKOM A1s1 UIBMEPEHUS TEMMepaTypbI,
LLYN NS UBMEPEHUS HaNPsSKeHUs1, coegnMHnTenbHbIn USB kabenb,
nporpammHoe obecnedexme (M0) n meToanyeckme pekomeHgaumm
nns yyutens.

MO gomkHO OYHKUMOHUPOBATL Ha PYCCKOM SA3blke, obecnedmBaTtb
BbIMOSTHEHWE OMbITOB MO 3apaHee NoAr0TOBMEHHbIM CLieHapusim,
cogepxaLlLmmM onmcaHus onbITOB, KOHTPOSbHbIE BOMPOCHI, CXEMbI
COOpKM YCTaHOBKU, MHTEPaKTUBHbIE rpaduKkn, NHAMKATOPbI 1
Tabnuubl, a Takke BCTPOEHHbIE CpeacTBa BeAEHUS yYalUuMMmCs
bKypHara 9KCnepumMeHTOB 1 cocTaBneHus ot4eToB. 10 gomkHo
@BTOMaTUYeCKM pacno3HaBaTb NOAKOYEHHbIE K
npeobpasoBaTernto 4aTYMKM U BbIBOOUTL U3MepsieMble napamMmeTpbl
Ha 3KpaH nocrne NOAKMIYEeHUs; AOIMKHO nogaepXmsatb paboTy ¢
LIMPPOBLIM MUKPOCKOMOM, MOAKMOYEHHBIM K YyCTporcTBY mnu MK
Hepes USB. Mpu ncnonb3oBaHuy yHKLMIA rpadmka nnm tTabnuubl
MO fomkHO NpeaoCcTaBnsATb Bbl3biBAaEMOE N0 HaXaTuio O4HON
KHOMKN MEHI0 MHCTPYMEHTOB, ANSA pasMeLLeHns KOMMeHTapueB K
Toukam rpadmka, BBoAa 3Ha4YeHui B Tabnuuy, Belbopa obnactu
NaHHbIX Anst cTaTucTudeckon obpaboTku. Obsi3aTenbHO Hanu4une
roTOBbIX CLLeHapyeB MPOBEeAEHNS OMNbITOB U PYHKLUM UX CO3[aHNS
1 coxpaHeHus Ha [K.

Kabenb pacwmnpenus (k npeobpasoBartento curHana USB):
InomkeH obecneymBaTb NOAKMIOYEHNE JATUYMKOB K YCTPOWUCTBY ANA
NOAKMIOYEHUSA ABYX OATUYMKOB K KOMMbIOTEPY, ANS Yero AOIMKEH
ObITb 060PYAOBaH cneynanbHbIMU padbeMamm, UCKITHYaLWUMm
BO3MOXHOCTb HENPABMUIBHOIO MOAKITYEHNST AaTynKa K
YCTPOWCTBY; AfMHA — He MeHee 1,5 m.

[laTymK 4N OnNbITOB MO XMMUN (KOMOVMHUPOBAHHBIV): COBMECTUM C
npeobpasoBatenem curHana USB, gomkeH ogHOBPEMEHHO
M3MepATb He MeHee 4X NapaMeTpoB — TEMMNEPATYpPY, OABMNEHNME,
pH, HanpskeHne ¢ MakcumaribHon YactoToun onpoca o 100 Iy
(ONns kaxxgoro gaTtyuka);

TexHu4eckme xapakTepUCTUKN:




Temnepartypa:

[TnanasoH He yxe, yem —35 °C...+135 °C;
ToyHOCTb He Huxke 0.5 °C;

Pa3spelueHne He meHee 0.01 °C;

VlamepeHme OKNCITNTENTbHO-BOCCTAHOBUTESIbHOIO NnoTeHunana,
noTeHuuana oT CerneKkTUBHbIX 3NeKTpoaos, pH:

[lormkeH 6bITb 060pyaoBaH coeanHmuTenem tuna BNC;

[Tnana3oH namepsaemoro HanpsikeHust He yxe, yem —2000...+2000
MB;

PaspeweHne He meHee 0.1 mB;

pH ananason- 0...14;

pH paspewweHne He meHee 0.001;
IABCOMTHOE AaBneHue:

[lnanasoH He yxe, 4em 0...700 kla;
To4yHOCTb He Huxe 2 Kla;
Paspelienne He meHee 0.1 kla;
MoBTOpsiemocTb He xyxe 1 kla;
HanpsikeHne:

[TnanasoH He yxe, yem —10...+10 B;
TouyHOCTb He Huxe £ 0.1 B;
PaspelueHune He meHee + 0.04 mB;
Bawuta oT nepeHanpspkeHns oo 240 B;

B KOMMNeKT NocTaBkM OOMKHbI BXOOUTD - LLYMN A58 U3MEpPEHUst
TeMnepaTypbl U3 HepXaBetoLLen cTanu, pH anekTpoa, AaTynk
HanpshkeHuns, nonnypeTaHoBas Tpybka AnvHon He meHee 60 cm
nnameTpom 30 MM, ObICTPOPa3bLEMHEIN COeanHUTENL TPYOKM (He
MeHee 4 WwT.), Wwnpuy o6bemMom He meHee 60 M.

laTymk ona nsmMepeHnst LBeTa: npegHasHaveH ansi uaMepeHus
Npo3paYyHOCTV pacTBOpa MNyTEM OLIEHKN CBETOMPOMYCKaHUS.
Kopnyc gatumka fgomkeH ObiTb BbINOJSIHEH U3 YEPHOIO MaTOBOrO
nnacTuka. B KOMNNEKT AOMKHbI BXOAUTb: KIOBETbI U3
OopocunmkaTHOro ctekna (He MeHee 5LT.) 1 KanMOPOBOYHEIN
o6pasel, 100 NTU (HecbenomeTpuyeckas eamHuLa MyTHOCTHI).
laTymK OOIMKEH MMETb KHOMKY Ans ObICTPOr KannbpoBKu.
TexHn4eckme xapakTepUCTUKK:

[nanasoH He yxxe 0...400 NTU,;




[ToyHocTb B ananasoHe 0...20 NTU He meHee + 0,2 NTU;
ToyHocTb B ananasoHe 20 ...100 NTU He meHee = 0,5 NTU;
ToyHocTb B ananasoHe 100...400 NTU He meHee = 1 NTU;
PaspeweHne He meHee 0,1 NTU;

MakcumarnbHas YacToTa onpoca - He MeHee 5 usmepeHuii B
CeKkyHay.

lormkeH GbITb COBMECTMMbIM C NpeobpasoBaTternem curHana USB.

laTyvK NPOBOAMMOCTU: NpeaHa3HayYeH ans M3MepeHus
NMPOBOAMMOCTU PacTBOPOB. B KOHCTPYKUMM O0mKeEH
MCMOMb30BaTbLCA LM C NaTUHOBLIMU 3M1eKTpoaaMm ans
paclUMpeHnsl ananasoHa U TOMHOCTM U3MepeHuid. [lomkeH nmeTb
TPy paboyrx AvanasoHa, BbIGUpaeMbiX C MOMOLLIbIO KHOMOK Ha
Kopnyce.

TexHnyeckne XapaKTepUCTUKn:

nanasoHbl: 0 go 1,000, 0 go 10,000, 0 mo 100,000 puS/cm nnm
Lmpe.

ToyHOCTb: He MeHee +10% oT nonHoro AnanasoHa 6e3
KannbpoBku, NM6o He meHee +0.1% OT NONHOro AnanasoHa nocrne
KannbpoBKu;

Pa3spelueHne He meHee 0.05% OT NONHOro AnanasoHa;
MosTOpsiemocTb He xyxe 0.01% OoT nonHoro gnanasoHa;

MakcumanbHas Yactota onpoca He meHee 20 'y. [aTyumk gOormKeH
ObITb COBMECTUMBIM C NpeobpasosaTenem curHana USB

BbICOKOTOYHbIN CHETUUK Kanernb: A0MmKeH obecnevvBaTtb noacyeT
KOnMYecTBa kanenb, MponeTalLmnx Yepes OKHO pa3MepoM He
mMeHee 18x13 MM B kopnyce aatyuka. [JomkeH yCTon4meo
paboTaTb Kak C KpynHbIMU, Tak U C MENKMMU Kanmsimu,
nagaloLyMn B pasnmyHon ckopocTbelo. [JomkeH obecneunBaTtb
NPOCTYt0 KanMbpoBKy. B komnnekTe ¢ AaTYMKOM OOMKHA
NoCTaBNATLCHA OfHa MUKpOMeLLanka, yctaHaBnMBaeMas Ha Lwyn
anekTpoaa. [JomkeH namepsTb He meHee 4YeMm 40 kanenbs B
CEeKyHOY MUHMMarbHbIM AnameTpomM He meHee 0.5 MM. [lormkeH
ObITb U3rOTOBMEH B KOPMYyCe MOKPbITOM CUIMMKOHOBOW PE3VHON AN
3alLNTBl OT BO3OENCTBUS KUCIOT U Wwenoven. [JormkeH
@aBTOMaTUYeCKM KannbpoBaTbCs MPU KaXKOOM BKITHOYEHUN AN
OCTWKEHNS MaKCUMarnbHOW YyBCTBUTENbHOCTU. [JOMmKeH nmeTb
He MeHee 3 AepXaTenen Ans yCTaHOBKU LLYMOB AMs U3MepeHns
TemnepaTypbl, npoBogumocTy 1 pH. omkeH ObiTb 060pyaoBaH
CBETOAMOOHBIM MHOUKATOPOM nponeTa Kanenb. JomkeH nMeTb
yNbTpadnoneToBbIn OUnbLTP A8 HUBENUPOBAHUSA BITUAHUS
BHELLHEro ocBeLleHusi B kabuHeTe. [aTunk JomkeH ObiTb
coBMeCTUMbIM C NpeobpasoBaTenem curHana USB oT aByx
NaTyYNKOB.

MOHOVI36MpaTeJ'IbeIl7I ANeKTpoa Anda onpeaeneHna Xnopumuaos:
AOJIKEeH NogKn4aTbCA K KOM6I/IHMpOBaHHOMy 0aTyuKy ans
ONbITOB MO XMMKK U obecneyvnBaTb n3MepeHune cogepxaHna




MOHOB XJlOpa B UCCreayeMoM BOAHOM pacTBOpE B AManasoHe npu
pH ot 2 0o 12 u npu Temnepatype ot 0 go 80

°C cBOCNPOM3BOAMMOCTLIO He Xyxe +2%. [AnnHa kopnyca
anektpoaa He 6onee 110 mm, aAnameTp 12 MM, AnNuHa
coeqMHUTENbHOroO kKabensa He meHee 1 M. B komnnekTe ¢
9NIEKTPOAOM OO0JPKEH MOCTaBMATLCSA PAaCcTBOP ANs 3anOSIHEHUS
anekTpoaa. [JormkeH ObiTb 06opyaoBaH coeamnHuTenem tuna BNC.

LLlyn ons namepeHnsi OKUCIUTENTbHO-BOCCTAaHOBUTENBHOMO
noTeHUMana: A0SHKEH MNOAKIYaTbLCA K KOMOMHMPOBAHHOMY
naTyMKy Ons onbiToB MO XMMun 1 obecneymBaTtb

M3MEepPEHNE OKUCIUTENbHO-BOCCTAHOBUTENBHOMO NoTeHLMana
pactBopa. [JomKkeH NOCTaBNATLCA C KOHTEMHEPOM AN1s1 XPaHEHUS,
3aKpensieHHbIM B BbICTYMNAtoLEen YacTu kopryca, 3anofHEHHbIM
OydepHbIM pactBopoM ¢ pH 4.0, HaCbILLEHHbIM XOPUAOM
noTawa. [JormkeH obecneymBaTb U3MeEpeEHNE B AnanasoHe oT -
2000 oo +2000 mB ¢ TouHOCTbIO HEe Xyxe 1 MB 1 paspelueHnem
He Hwke 0.05 mB. dnameTp kopnyca 12 mm, gnvHa
coeanHnTENbHOrO Kaberns He meHee 1 M. [lofmkeH ObITb
obopyanoBaH coeguHuTenem tuna BNC.

1.2

KoMnneKT nameputenbHbIX
Np1GOoPOB AN MPOEKTHOM
NesiTeNbHOCTM MO XUMUM

CocTaB komnnekTa:

Lincbposon USB-gaTtumk ontnyeckon nnotHoctn 525 (3eneHsin).
TexHn4eckme xapakTepUCTUKK:

- MakCUMyM CMeKTpa ncnyckaHus nanydartens 525Hw;

- IYanasoH n3MepeHuii onTudeckon nNnoTHoctu D, en., He MeHee
0...2;

- paspsagHocTb AL 12.
2. USB-gatumk obbema rasa c KOHTPONeM TemnepaTypbl.
TexHnyeckne xapakTepucTuKK:

- Ananas3oH namepeHunst oobema rasa, mi, He meHee ot 0 (400) oo
300 (700);

- MOrPeLLHOCTb U3MepeHnst o6bema, He bonee +5%;
- lnanasoH Temnepatyp nccrnegyemoro rasa, °C ot +10 go +80;
- MOrPeLLIHOCTb M3MepeHus TemnepaTypsl, °C, He 6onee +1°

B komMnnekT noctaBku AormkeH Bxoantb CD-AMck ¢ nporpaMMHbIM
obecrnevyeHnem.

Bce gaTumkm OmkHbI ObITb Hepa3beMHbIMW KOHCTPYKTUBAMU U
MMETb BO3MOXHOCTb NMOAKNH4YaTbCA HENOCPEOCTBEHHO K USB-
NOPTY KOMMbIOTEPA 0©e3 OOoNONMHUTENBbHbIX yCTpOVICTB (a,u,anTepos
nnn ﬂepeXOLI,HI/IKOB).

Mpu paboTe ¢ gaTunkamu AOMKHO UCMONb30BaTLCA NPOrpamMmMHoe
ob6ecneyeHmne, No3BonsAoLLEE NPOU3BOANUTL CBOGOAHbBIV AOCTYM K
noackaskam B xofe paboThkl, obecnevmnsaioLlee NoakmnoyeHne oo

4x N3MepuTesibHbIX KaHarioB 0gHOBPEMEHHO, Pa3JIN4YHbIMU




KomnnekT gorkeH ObITb 06ecnedyeH MeTogn4ecKkumm
pekomMeHZauusaMm ¢ npuMepamm onnucaHunin onbIToB U

BO3MOXXHOCTSIMW NPEACTABIEHUS] U COXPaHEHUsI MHGOpMaLIMK, B
TOM Ymncne 1 Anst ucnonb3oBaHus B nporpamme Excel.

nccnenoBaHUin.
Mebenb
Ne
n/n HasBaHune MpumeyaHue Kon-Bo
1. CpepctBa UKT
11 [locka ayauTopckasi C MarHUTHOW NOBEPXHOCTLIO U C 1
npucnocobneHnammn ansa KpenneHusa tabnuy,
1.2. |CTON AEMOHCTPALMOHHBIN XUMUYECKNIA 1
1.3. |CTon NUCbMEHHbIN ANg yuntens (B nabopaHTCKON) 1
1.4. |Cton npenapaTtopckuii (B nabopaHTCKOM) 1
1.5. |Ctyn anga yuntens (B kKabuHeTe 1 nabopaHTCKOWM) 2
16. CTonbl ABYXMECTHble NabopaTopHble YYEHUYECKNE B 15 cTonoB u
KOMMIIEKTE CO CTYNbSAMM PasHbIX POCTOBbLIX PAa3MeEpPOB) 30 cTynbeB
1.7. |CTON KOMMNBIOTEPHBIV :g:%igﬁ;g:‘c':PM He h
1.8. [ogcTtaBka anga TexHuyeckux cpeacts obyyeHusa (TCO) :g:o%?)g?;gﬁc':PM He h
1.9. |lLkadbl cekymoHHble Ans xpaHeHust obopynoBaHust 2-3
1.10. |PakoBnHa —Molika (B kabuHeTe 1 nlabopaHTCKOWM) 2
1.11. |locka ans cyLwku nocyabl 1
1.12. |lkad BbITSXKHOM 1
1.13. [CTeHAbl 9KCMNO3ULMOHHbIE 4-5




