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Copnepxanue Oo0bexr | IIpeamer HopMaTuBHBbI€ IPAaBOBbIE AKTHI
MpOBEePKH nposepku | NPOBEPKH
Hanuune VYuebubiii | Ycaosus, [Ipuka3z MunucrepcTBa 00pa3oBaHus
000py/10BAHHBIX kabuner | OOCCICYHMBAIOLINC u Hayku P® ot 09.03.2004 No 1312
NnNOMEIIICHUH, XHUMHH BO3MOXXHOCTBH IIPOBEACHUA «06 YTBEPKJICHUHN (bez[epaﬂbHoro
H606X0)]I/IMI>IX JJIA OKCIICPUMECHTOB, B TOM 633I/ICHOI‘O y‘-IeGHOI‘O UIaHa u
OCylIeCTBJICHUSA YHUCJIC C UCIIOJIBb30BAHUECM IPHMEPHBIX yLIe6HBIX [UIAHOB VIS
odpa3zoBaTeJbHOM y4aeOHOT0 Ja00paTOPHOTO

IeSITeJILHOCTH 10
peanu3yeMbIM B
COOTBETCTBHUH €

JIUIeH3ueil
o0pa3oBaTeIbHbIM
nporpamMmMam

o0opynoBaHUs,
BEIIICCTBCHHBIX U
BHUPTYaIbHO-HATJISITHBIX
MoOJeNeH U KOJUICKIIUN
OCHOBHBIX
MaTeMaTHIECKUX U
€CTeCTBEHHOHAYYHBIX
00BEKTOB U SIBIICHHUIA
unhpoBoTrO
(3meKTpOHHOTO) 1
TPaJUIUOHHOTO
HU3MEPECHUSL.

00pa30BaTeNbHBIX YUPEKICHUI
Poccuiickoit ®eneparuu,
peanu3yroumMx NporpaMmbl 00IIEro
oOpazoBaHum» (B IEHCTBYIOMIEH
penaKium),;

[Tpuka3 MuHKCTEpCTBa OOpa30BaHUS U
Hayku P® ot 17 gexabps 2010 r. Ne 1897
«O0 yTBEepKIeHUN PeiepaTbHOTO
rOCYJapCTBEHHOI'O 00pa30BaTENBHOTO
CTaH/1apTa OCHOBHOT'O OOIIETO
00pa3oBaHUsY;

[Tpukaz MunoOpHayku
«O0 yTBepxkaeHnH (eaepanbHbIX
nepeyHel yaeOHUKOB, pEKOMEH/I0BaHHBIX
(IOMYIIEHHBIX) K HCIIOIH30BAHUIO B
00pa3oBaTeIbHOM IPOIiecce B
00pa30BaTEIbHBIX YUPESIKIACHHSAX,
peann3yronmx o0pa3oBaTeIbHbIC
porpamMmbI 00I1IeT0 00pa3oBaHUs U
MMEIOIINX TOCYIapCTBEHHYIO
aKKPEANUTALUIO, Ha COOTBETCTBYIOLTHIA
yUueOHBIN TOI.

Pe3yabTaT npoBepku

KJjacc

TeMblI J1a00PATOPHBIX HJIN He00XO0AUMBbIIi MUHUMYM Hamuuue (+/-)
NMPaKTHYECKHX PadoT (B pacuere 1 KOMILIEKT HA 2 YeJl.)
Ne 1 3makoMcTBO C 0Opasmamu BemecrBa. bunapHble coelMHEHMS: BOJAA, OKCHJA KaJbLHS.
BEIIIECTB PA3JINYHBIX KIJIACCOB OcHoBanus (TB.): THIPOKCHJI HATPHUs, THUAPOKCHI KaJus,
THAPOKCHA Kaublys. KUcioTel (p-pbl): cepHast KUCIIOTA, COJSTHAS +
KHCJI0Ta, a30THas kuciora. Conu (TB.): XJIOpUA HATpHs, KapOoHAT
KaJblus, pocdar Kanpuus
Ne 2 Pa3nenenue cmecei ObopynoBaHre: BOPOHKH, AETHTEIbHbIE BOPOHKH, XHMHUYECKHE
CTaKaHbl, YalIK{d JJIs BBINAPUBAHUS, CTECKJISHHBIC IAJIOYKH, +
(GUIbTPBI OyMaXKHbIE, CIIMPTOBKH.
Ne3 CpaBHEHHE CKOPOCTH Oo6opynoBanue: GpuapTpoBagbHas Oymara, TUIETKH WU
HCIIApEHUs BOJBI U CIIMPTA 110 KaWIIIPHI (CTEKIISTHHBIE TPYOOUKH, ATOYKN). +
HCYE3HOBEHHUIO X Kamelb Ha BemiectBa: ciupT 3TUIIOBBIN. (B3aNMO3aMEHIEMO — TOproYast
GbuIbTpOBANIEHOM Oymare JKUJKOCTD)
Ne 4 Oxucnenne Menu B maMeHdn | O0OpymoBaHHE: COMPTOBKH, TUTEIbHBIE IIUTIIIHL. +
CHUPTOBKH WJIH TOPENKH BemectBa: MeiHasi IpOBOJIOKA.
Ne 5 TlomyTHEHHE U3BECTKOBOM OO0opyznoBaHue: XMMHUUECKHE CTAKaHbl, CTEKJISTHHBIE TPYOOUKH.
BOJIbI OT BBIIBIXaEMOI'0 BemectBa: rupokcu KaubLusl. +
YIJIEKHCIIOro rasa
Ne 6 TlonydeHue yriaekucioro OO6opynoBanue: MPOOUPKH (XUMHYECKHE CTAKaHBI), CTUPTOBKH,
ra3a B3aMMOJEHCTBHEM COMBI U nmy4rHbl. BemecTBa: TBep/ple KapOOHATHI (KalbLus) , +
KHCJIOTBI 6 pas0aByieHHas coJisiHas (YKCYCHasl, CepHas) KUCIIOTa.
Ne 7 3amemenne Menu B pactBope | OGopynoBaHue: NpOOUPKH (XUMUYECKHE CTaKkaHbl). BemecTna: +
xnopuaa menu(ll) xemezom KEJIe30 TMOPOIIOK (CTANBHOM TBO3/Ib), pacTBop xiopuaa meau (11).
Ne 8 Peaxruu, XapakTepHbIE IS ObopynoBanne: mpoOUPKH, CIUPTOBKHU. BemecTna:
PacTBOPOB KHUCIIOT (CONMSHON MM | pa30aBIeHHAs CONIHAS (CEepHas) KHCIO0Ta; pacTBOP THAPOKCHIA +
CEepHOI) HaTpus (KaJus); IIMHK, MeIb (TIOPOIIOK WIM MEIHAs IIPOBOJIOKA),
OKCHJ] KaJIBITHsI (OKCHJ] MEJIH), TBePAbI KapOOHAT KaJIBIUS WITN
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HaTpHsl, HAMKATOPbI (JlakMyc, (eHoIpTaICHH).

Ne 8 Peaxnuu, xapakTepHble AJIs
pacTBOpPOB Lieo4eH (THaApoKCHIa
HaTpUS UITH KaJIus)

OOopynoBanue: NpoOUpKH, CIUPTOBKU. BemiecTBa: pacTBOp
rujpokcuaa Harpus (Kanus), pa3OaBiieHHast couisiHas (cepHasi)
KHCJIOTa; pacTBOp xyopuna (cyibdara) Meaum WINM XJIOpuaa
(EUTpaTa) AMIOMUMHUS, MHAXKATOPHI (JJaKMycC, peHondTanenH)

Ne 9 [TonydyeHne HEpacCTBOPUMOIO
OCHOBaHHSA (THAPOKCHIA ME/IH)

ObopynoBanne: npoOHpkH. BemecTtBa: pacTBOp THAPOKCHAA
HaTpus (Kajws), pacTBop xJjopuaa (cynsgaTa) MeIu.

Ne 10 Peakuuu, XapakTepHble Ui
OCHOBHBIX OKCHOB (OKCH]Ia
KaJTbIINS)

ObopynoBanne: mpobupku. BemectBa: okcun
paszbaBneHHass  consHas ~ (CepHas)  KHCIOTA,
¢denondranens (yHUBepCaTHHBIH HHINKATOD).

KaJIbIIHA,
WHIUKATOP

Ne 10 Peakuuu, XxapakTepHble 1Uis
KHCIIOTHBIX OKCHIOB (OKCHIa

yriepona (1V))

ObopynoBanme: mnpuOOp 1A TONydeHHWs ra3a (MpoOKH C
ra300TBOAHBIMH TpyOKammu), MpoOupku. BemecTtBa: TBepzbIit
KapOOHAT Kamplus, pa30aBliCHHAs COJSHAS KHCIIOTA, PacTBOP
THIpOKCHAa  HaTtpus  (Kanus), MHAMKATOpHI  JIAKMYC U
¢denondrazeny

IIpakTHyeckue padoThl

Ne 1 TIlpumemsl oOpamieHust c
71a00paTOPHBIM 000pyI0BAaHHEM

OOopynoBaHue: MITATUB Ja0OPATOPHBIN, CIUPTOBKA, CIIMPTOBKA,
XMMHUUecKas ocyza (mpoOupka, cTakaHsl, KOJIOBI JIp.).

Ne 2 Habmronenust 3a OOopynoBaHue: cBe4Ya CTEapUHOBAs, IPEAMETHOE CTEKIIO,

U3MEHCHUAMU, MPOUCXOAAIIUMHA THUI'CJIBHBIC IMUIILIBI, CTCKIIAHHAA pr60‘IKa.

C ropsilen cBeuoH, 1 ux

ONHCaHHE

Ne 3 AHanus nouBsl U BOJBI OOopynoBaHMe: CIMPTOBKA, IPEAMETHOE CTEKJIO, KOJOa
KOHMYECKass (XMMHYECKHH CTakaH), BOPOHKAa, CTEKJISTHHAs

najgo4ka, GUIABTP OYMaXKHBIH, TUTEIbHBIC ML

Ne 4 [IpuzHaku XUMHYECKUX
peakuui

OO0opyfoBaHue: CHOUPTOBKH, THIEIbHBIC MUl XUMHAYECKUI
CTakaH, JyduHa, npoOupku. BeriectBa: TBepablii KapOoHAT
Kanplusi (Mpamop), pa30aBieHHas COJSIHAS KUCIOTA, PacTBOPBI
ruIpokcuaa Hatpus (kamwms), xmopuna skenesa (l1), pomarmnma
KaJusi, KapOOHATa HATPUS, XJIOPUIA KaJIbIIUs.

Ne 5 [IpuroTtoBieHue pacTBoOpa

OOopynoBaHue: BeChl aHATUTHYECKUE, HAOOp Pa3HOBECOB (BECHI

caxapa C OIpeJIeJICHHON JNEeKTPOHHBIE), MEPHBIM  INUIMHIAP, XUMHUYECKHH  CTakaH
MacCOBOM JjoJeit (koHMueckas Kos10a), CTEKJITHHAS MaJI0YKa.
Ne 6 oHHBIC peakiuu OOopynoBanue: mnpoOHpKU. BemectBa: pacTBOpB  cyibdara

(yriy0JieHHOe U3y4eHue).

HaTpus, cyinbdara Kaius, cyibdara MarHus, Xxjopuua Oapws,
XJIOpHJIA HATPHS, XJIOPHA KaJIusl.

Ne 7 YcnoBus mpoTekaHus
XUMUYECKUX PEAKIMI MEX Iy
pacTBOpaMu IEKTPOIUTOB J10
KOHIA (Yrjy0/eHHOe U3y4eHue)

OOopynoBanue: npobupku. BemiectBa: pactBopbl cysbhara
MelH, cyibdarta amoMHHUS, Cyab(HTa HATPUs, XJIOpUAA Kaius,
xmopuna Oapus, ¢docdara HaTpusa, KapOoHaTa HATpHA,
THAPOKCHAA HATpHs, COJSIHOW (CepHOW) KHCIOTHI, A30THOU
KHCJIOTHI, PeHONPTATCHH.

Ne 8 CBoiicTBa KHCIIOT,
OCHOBaHWM, OKCHJIOB M COJICH

ObopynoBanue: MPOOUPKH, TPOOKH C Ta300TBOTHBIME TPYOKaMH,
CIUPTOBKH. BelmecTBa: cepa KpHCTAIMYECKas, LWHK, MeEJb,
XKEeNe30, OKCUI KaJbLHs, OKCHUI MeId, PpacTBOPBI COJSHOM
KUCJIOTBI, CEpHOM KHCIIOTBI, THAPOKCHIA Harpus, Ccyjbdarta
xenesa (111), xmopun sxenesa (11), xmopun memu (11).

Ne 9 Pemrenne
3KCHepI/IMeHTaJ'H>HI)IX 3aaa4

OOopynoBaHue: MPOOUPKH, CIUPTOBKH, THUIEIbHBIC LIMIIIBL.
BerecTBa: cepa, LUHK, keJe30, Me/b, AIIOMHUHUMN, OKCUI MEJH,
pacTBOpbl  COJISSTHOM  KHCJIOTBI, CEPHOW KHCIOThI, a30THOU
KUCJIOTBI, XJIOpWJA MarHus, XJopuaa Oapus, XJOpHAa LWHKa,
THJPOKCHIA HATpHs, cynbdara Kanus, cyibdhara Menu, cyabhura
HaTpus, Cynbpuna HaTpus, KapOoHaTa HaTpus, KapOOHaTa Kajus,
HHUTpaTa IMHKA, HATpaTa cBUHIA, ocdara Kanus, HoauIa KaIus

JlaGopaTopHBbIe ONBITHI

Nel TTonydyenue ruapoxkcuaa
IIMHKA U UCCJIEJOBAHHE €T0
CBOICTB.

OOopynoBanue: npoOMpKH. BemectBa: pacTBOp COJIM ILIMHKA
(xJIopH, HATPAT), pacTBOP TMAPOKCHIA HATPUs (KaIHs), pacTBOP
COJIIHOM (CEepHOI KHUCIIOTHI).

Ne 2 OznakomiieHne ¢ oOpasnamu
METAJUIOB.

Komneknust «Mertamnsl» wunu  BemecTBa:  HaTpuid,
KaJIbLIM{, MarHui, IMHK, aJIOMUHUI, MeJIb, JKeJI€30 U Ap.

JINTHH,

Ne 3 BzaumoaeicTBHE METAIIIOB
C pacTBOpaMH KHUCJIOT U CoJieit

O6opynoBanue: MpoOUPKH, CITUPTOBKH

BemectBa: MuHK (aTFOMIHHN), JKEJIE30, MEIb; PACTBOPHI COISTHOU
(cepHoit) kucmoTHL, xmopuaa (cymedara) MemgHW, XJIOpUAA
(cynbdara) sxenesa (I1).

Ne 4 O3nakomiieHue ¢ oOpa3maMu
TIPUPOJIHBIX COETUHEHNUN HATPUS,

Komneknus «I"opHble IOPOABI U MUHEPAIIBI»
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KaJIblMs, aIllOMHUHHA, JKCJIC3a.

Ne 5 Tlonyuenue runpokcuaa
TIOMHMHUS U €T0
B3aUMO/ICHCTBUE C PaCTBOPAMHU
KHCJIOT H IIET0YEH.

Oo6opyznoBanue: mpoOUpPKU
BemectBa:  pactBOphl  xyopuga  (HUTpara) — aIIOMHUHMS,
THIPOKCUA HATpH (Kanus), COJSTHOM (CepHOM) KHCIIOTHI.

Ne 6 KauecTBeHHBIC peakIii Ha
uoHsl Fe?*u Fe’*

ObopynoBanne: mpoOMpku. BemectBa: pacTBOpEl Xiopuaa
(cympgara) xemesza (1), xmopuma (cymbgara) xemesa (Il1),
THIPOKCHAA HATpHs (Kajws), KEITOW KPOBSHOW COJIH, KPacHOM
KPOBSIHOHM COJIM, POJJaHUIa KaJIHs.

Ne 7 KauecTBeHHas peakuus Ha
XJIOPU/I-MOH.

ObopynoBanune: MPOOHPKH.
BemectBa: pacTBOpHI XJIopraa HATpus (KaJws), HUTpaTa cepedpa.

Ne 8 KauecTBeHHas peakiyst Ha
cynb(aT-HoH.

ObopynoBanne: TPOOUPKH
Bemecta: pacTBOpHI cynbhaTta HaTpus (Kalwst), Xopuaa oapus

Ne 9 PacmioznaBanwme coneit ObopynoBanne: TpPOOMPKH, CIHPTOBKH. BemecTBa: XIIOpuA

aMMOHMSL (xapOoHaT, HUTpAT) aMMOHHUS, TUAPOKCU] HATpus (Kamus) (Uiau
ramieHas M3BeCTb), (eHON(pTaIenH WIM  YHHBEPCAIbHBIN
HUHANUKATOP.

Ne 10 Ionmy4yeHue yriaekucioro OOopynoBanue: mpubop aias modydeHus Tasza (mpoOku ¢

rasa 1 €ro paCro3HaBaHHUC.

ra300TBOJHBIMHU TPyOKaMHu), TpOOUPKH.
BemiectBa: kapOoHaT KanmbIusl (HAaTpUsA), pPacTBOP COJSHOIM
(cepHOIt) KHCIIOTHI, N3BECTKOBAsI BoJia (TallleHast H3BECTH).

Ne 11 KayecTBeHHas peakuus Ha
KapOOHAT-MOH.

O6GopynoBanue: mnpoOUpKkH. BemrectBa: kapOOHAT —KaJbLUS
(HaTpws1), pacTBOP COJSTHOH (CepHON) KHCIIOTHL

Ne 12 O3HakoMeHHE C
TIPUPOTHBIMH CHIINKATaMH.

Komnmexmms ((rOpHLIe IopoJAbl U MUHEPAJIbD»

Ne 13 O3nakomieHue ¢
MPOIYKIUEN CUITMKATHOM
MIPOMBIIICHHOCTH

Kommekmus  «Crexno» wnnm  obpa3upl M3[eNuii W3 CTEKIa,
KepaMukH, Gpapdopa NpUMEHIEMBIX B OBITY, TEXHUKE, MEAUIIHE
MHBIX chepax AeATEIHHOCTH YEIOBEKa.

Ne 14 Nsrorosienue Mmoaenen
MOJIEKYJT YTIICBOJOPOIOB

Ha60p JUTL U3rOTOBJICHUS HIAPOCTCPIKHEBBIX MOHeHeﬁ.

Ne 15 CpoiicTBa raunepusa ObopynoBanne: mpoOMpKU. BemecTs: TIWIEpPHH, pacTBOp
rHAPOKCHAA HaTpus (Kamus), pactBop cynabdara meau (11).
Ne 16 B3aumoneiictue riroko3sl | O6opyaoBaHHe: NPOOUPKH, CHOHPTOBKH. BeIecTB: TIIIIOKO3a,

¢ ruapokcugom menu (11) 6e3
HAarpeBaHus ¥ IPU HArPEBAHWH.

pacTBOp THIpOKCHIA HaTpus (Kamus), pacTBop cyibdarta meau

().

Nel7 B3aumoJielicTBHE Kpaxmania
C HOIOM.

ObopynoBanue: MPOOUPKH,
CIIUPTOBBIM PacTBOp MOJA.

CIUPTOBKU. BemecTs: kpaxmai,

IpakTHyeckue padoThl

Neo 1 OcymiecTBieHHE HEMOYKH
XUMHUUYECKUX IIPEBPaICHUN
METAJUIOB

O6opynoBaHue: MPOOUPKHU, CIOUPTOBKH. BemecTB: pacTBOpPHI
ruapokcuaa Hatpus (kammst), cynbparta meau (Il), xapbonara
MarHus, XJOPH/IA [IUHKA, CEPHOU KHCIIOTHI, COJISTHOW KHUCIOTHI

Ne 2 [Tonydenue u cBoiicTBa
COCAMHEHUI MEeTaIIoB

ObopynoBanue: MPOOUPKH, CITUPTOBKH.

BerecTBa: kee30, pacTBOPHI XJOpUAA ATIOMHHUS, XJIOPUIA
KaJbIUsA, THIPOKCHAA HATpus (Kamus), COJSTHOW (CepHOM)
KHCJIOTBI, KApOOHATA HATPUS, KPACHON KPOBSIHOW COJIH.

Ne 3 Pemenue
9KCIEPUMCHTANBHBIX 32/1a4 Ha
pacrio3HaBaHHE U MTOTyYCHHE
BEIIECTB.

ObopynoBanue: NPOOUMPKH, CHUPTOBKH. Beiectsa: xeneso,
JKEJIe3HbI KyIOpPOC, PacTBOPHI THIPOKCHIA HATpHs, KapOoHara
Kanusi, Xjopujpa Oapusi, XJIOpUIA Kallusl, XJIOPHIA ATIOMHUHUS,
xnopuna xenesa (lll), wurpara Oapus, cynbdarta HaTpuUi,
KapOOHaTa KaJIbITHsL.

Ne 4 Pemenue
OKCIICPUMEHTAJIbHBIX 3a/1a4 110
teMe «[loarpynmna kuciaopona»

O6opynoBaHue: MPOOUPKH, CIUPTOBKU. BemiecTBa: UHK, Melb,
pacTBOpbI COJITHOM KHCJIOTBI, CEPHOM KHUCJIOTHI, THAPOKCH]IA
HATpUs, WOOUA HATPWA, XJIOPHZI HATpHUs, XJopuma Oapwus,
cynbduaa HaTpus, cyibdara HaTpus, Cyab(hUTa HATPHUSA, HUTPATA
cepebpa (HUTpaTa CBUHIA).

Ne 5 Pemenue
SKCIIEPUMEHTAIBHBIX 3a7a4 M0
teme «[loarpymnmna azota u
yIaepoaar»

O6opynoBaHue: TPOOUPKH, CHUPTOBKU. BerecTBa: pacTBOPHI
XJIOpU/Ia aMMOHHWsA, CylibpaTa aMMOHHs, HHTpPaTa aMMOHHUS,
kapOoHaTa HaTpWs, HUTpaTa AaMMOHHS, CHJIHKAaTa HaTpUs,
THIPOKCUIA HATPHsA, COJSHOW KHCIOTHL. Kpucrammudeckue
cyabdar HaTpus, XJIOPHJ I[HMHKA, KapOOHAT KalWs, CHIHKAT
HATpHS,

Ne 6 INonyuenne coOupanue u
pacIio3HaBaHUE ra30B

OOopynoBaHue: MPOOUPKH, CHUPTOBKH, MPHOOP VIS MOJYYECHUS
ra3oB, IpPOOKH C Ta300TBOAHBIME TPYOKaMHU, TyIHHBI.

BemectBa: IIMHK, KPHUCTAJUIMYECKWH II€pPMaHTaHAT — KaJus,
KPUCTAJUTMYECKUH  XJIOPWA  aMMOHHS,  KPHUCTAJUTMYECKHI
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THIIPOKCHU]T KaJbIIus, COJISHOM

(deHondTanIent, MpamMop.

PacTBOPBI KHUCJIOTHI,

10 JlaGopaTopHBbIe ONBITHI

Ne 1 Onpenenenue anementHoro | OGopynoBaHue: NPOOHPKH, CIIUPTOBKU

cOCTaBa OPraHUYEeCKHX BemectBa: mapadun, MeaHas mnpoBosioka, okcun Memd (1),

COEIMHEHU I MEJHBIN Kynopoc.

Ne 2 MzroToBnenne Mojenen Habop 115t M3roTOBICHNUS MAapOCTEPKHEBBIX MOIEIEH.

MOJIEKYJI YTIIEBOIOPOIOB

Ne 3 ObHapyxeHme ObopynoBanne: mpoOupku. BemectBa: pacTBop IepMaHTaHaTa

HeTpeIeTIbHBIX COSIMHEHIH B kamust (OpoMHasi Boza), OeH3UH, MAaIIMHHOE MAaCJIO JIp. AOCTYITHBIE

KHUJIKAX HePTETIPOIYKTAX HE(PTETIPOTYKTHI.

Ne 4 Tlomydenue u CBOHCTBa ObopynoBanue: TpUOOpPHI I TONyYeHHS Taza (TPOOKH C

areTUICHA ra300TBOAHBIMUTPYOKaMu). BemecTBa: kapOua KaabIlws, pPacTBOP
repMaHTaHaTa Kajaus (OpoMHas Boaa)

Ne 5 O3nakomiteHue ¢ Komnexmusa «HedTs 1 IpoayKTHI ee iepepadoTKm

koutekuen «HedTh 1 IpoayKTHI

ee mepepaboTKm»

Ne 6 CpoiicTBa 3THIIOBOTO OO6opyznoBanue: mpoOUPKH.

CHHpTA. BerecTBa: 3THIIOBBIM CIUPT, M30aMWIIOBBIH CIHPT, TIIHULEPHH,
pacTBop cyibdara Meou, pacTBOp T'MAPOKCHAA HATpHs, CepHas
KHCJIOTa, PACTBOP AUXpoMara Kajius, GpeHoadranenH.

Ne 7 CpoiicTBa ruiepuHa OOopyznoBanue: MpoOUPKH, CITUPTOBKH
BemecTBa: TnmiepuH, pacTBOp cyiab(ara MeAH, pacTBOP
THJPOKCHIA HATPUsI, CepHAs KUCI0Ta, peHondraienH.

Ne 8 CoiicTBa popmanbaerua ObopynoBanue: MPOOUPKHU, CTUPTOBKH, JaCOBOE CTEKIIO, IPOOKH
C Ta300TBOAHOW TpyOkoi. BemectBa: QopmanmH, amMMmuayHBII
pacTBOp OKcupa cepebpa, OeH3ambIerua, ameraT HaTpus,
KOHLICHTPHPOBAaHHAsI COJISTHAS KHCIIOTA.

Ne 9 CaoiicTBa yKCyCHOI O6opynoBaHnu:  TPOOWPKH,  BO3AYIIHBIA  XOJOAMIHHHK.

KHCJIOTHI BemecTBa: ykcycHas KHCIIOTa, LHMHK, OSTHJIOBBIH CIIHPT,
HM30aMUJIOBBIH CIIUPT, CEPHAsI KUCJIOTA.

Ne 10 CaoiicTBa KHUpOB OOopynoBaHue:  NPOOMPKH,  CHMPTOBKHM,  YallKH  JUIA
BBINTAPUBAHUSI.

BemectBa: pacTBOp MNepMaHraHaTa Kanus, KpPHUCTaJIMUYECKUil
THJPOKCHUJI HATPUSI, XJIOPU HATPHSI.

Ne 11 CpaBHeHue cBOICTB Oo0opynoBanue: npoOUPKH, CIUPTOBKH. BelecTBa: MHIMKATOPBI.

PacTBOPOB MBUIA M CTHPAIEHOTO

MTOpOIIKA

Neo 12 CpoiicTBa IIFOKO3bI OOopynoBanue: MPOOMPKH, CHUPTOBKH. BeEIIeCTB: TIIIOKO3a,
aMMHUayHbIA pacTBOp OKcHza cepebpa, pacTBOp cyibdara Menu,
pacTBOp T'MJPOKCHIA HATPHSL.

Ne 13 CpoiicTBa Kpaxmana ObopynoBanue: TPOOUPKH, CIIUPTOBKH.

BermecTa: kpaxmall, CHUPTOBBII pacTBOP HOAA.

Ne 14 CpoiicTBa 6eKOB ObopynoBanue: TPOOUPKH, CIIUPTOBKH.

BermecTBa: MeHBIN KyNOpOC, alleTaT CBUHIA, a30THAsI KMCJIOTA.

Ne 15 O3nakomienue ¢ Komnexkuu «Kayuyky, «Ilnactmacceny

oOpasiamy 1mIacTMace u

Kay4yKOB.

IpakTHyeckue padoThl

Ne 1 Unentudukarus O0opynoBanue: NpoOHPKH, CIIUPTOBKH.

OPraHUYECKUX COEIUHEHUN BemecrBa: pacTBOpbl I'MAPOKCUAA HATPUS, CEPHOM KHUCIOTHL,
kapOoHaTa HaTpus, MepMaHTaHaTa Kajus, cyiabdara wMeaw,
aMMUAYHBII pacTBOp OKCHaa cepebpa, OpoMHast Boja, OEH30HHAs
KHCJIOTa, aHANWH, TJIOK03a, (OpPMaiWH, OATWIOBBIH CIHPT,
TIINIEPUH.

Ne 2 PacnioznaBanue mmactMacc 1 | O0OpymoBaHHE: TUTENbHBIN IIAMIBI, CIIUPTOBKH.

BOJIOKOH. BemecrBa: Habop 1ulactMacc W BOJOKOH  ((heHOMIIACT,

Ecms monvko LEIUTYJIOU, KaIlpoH, MIOJIMATUIIEH, TIOJIMBUHUIIXJIOPHL,

OeMOHCMPAYUOHHDIE TIOJIMCTHPOJI, TIOJIMMETHIIMETAKPUIIAT, BUCKO3a, HUTPOH, IIEPCTh,

Mamepuani. JlaBCcaH, XJIOMYaToOyMa)kKHOE BOJIOKHO, alleTaTHOE BOJIOKHO,
XJIOPHH), HHANKATOPBL

11 JlaGopaTopHbIe ONBITHI

Ne 2 Omnpenenenue tuna
KPUCTAJNINYECKON PELLETKU
BEIIECTBA M ONHMCAHHE €T0

ObopynoBanue
Bemectna.




5

CBOWCTB

Ne 3 O3HakoMJEHHE C
KOJUICKIHEH TIOJTHMMEPOB:
IUIACTMACC Y BOJIOKOH U M3IEIUI
W3 HUX.

Komnexumu: «Ilnactmaccer», «BoaokHa

Ne 4 McibITanue BOAbI HA
JKECTKOCTb. Y CTpaHEHUE
’KECTKOCTH BOJBI

ObopynoBanne: TPOOUPKH, CITUPTOBKU
BemectBa: pacTtBopel KapOoHaTa HaTpus, cyinbdaTa HaTpus,
THAPOKCHAA HATPHSL.

Ne 5 O3HakoOMIIEHHE C
MUHEPAIbHBIMH BOJJAMU

Ne 6 O3HaKOMIIEHHE C
JIMCTIEPCHBIMU CHCTEMAMHU.

Ne 7 Peaknus 3aMellieHUsT Meau
JKEJIE30M B PaCTBOPE MEITHOTO
KyIopoca

ObopynoBanne: TPOOUPKH
BemmectBa: jxene3o, pacTBOp MEIHOTO KyIopoca

Ne 8 Peaxnuu, ugymmue ¢
00pa3oBaHUEM OcajKa, ra3a u
BOJIBL.

Oo6opynoBanue: npoOupku. Bemectsa: pactBops! cynbdara
MeH, cybdara antOMHUHES, CYTb(GHUTA HATPHUS, XIOPHIA KaIHs,
xnopuzaa 6apusi, pocdara HaTpus, KapOOHATa HATPHS,
THAPOKCHAA HATPHS, CONSHO#M (CepHOI) KUCIOTHI, a30THO
KHCJIOTHI, PeHONBTAICHH.

Ne 9 TTonydenue kuciaopoaa
Pa3IoKEHUEM TIEPOKCHIA
BOJIOPO/Ia C TOMOIIBIO OKCHJIA
mapranna (1V) u xaranassl
CBIPOTo Kaprodes.

OOopynoBanue: mpoOUpPKU
BemiectBa: pacTBOp IEPHKUCH BOJOPO/IA, OKCUI MapraHIa.

Pa3o:xenne NnepMaHraHaTa KajJus

Ne 10 IToyuenue Bonopoaa
B3aMMOJENCTBUEM KHCIIOTHI C
LIMHKOM.

OO6opynoBanue: NpuOOpP IS MOTyIEHUS ra3a
BermecTa: nuHK, pacTBOP COJISTHOI KHUCJIOTHI.

Ne 11 PaznuuHnble cnyyau
TUPOJIU3a COJIEH.

ObopynoBanne: TPOOUPKH.
AIIOMHMHUS, aneTrarta HaTpus,
YHUBEPCAJIbHBIA HHAUKATOP.

BemectBa: pacTBOpHl HHTpaTa
HUTpaTa (XJopujaa) HaTpus,

Ne 12 WcnpiTaHue pacTBOPOB
KHUCJIOT, OCHOBaHUH U cojei
HHJMKATOpaMHU.

O0bopynoBaHue: MPOOUPKH.
BemecrBa: pacTBOpBI KUCIOT, OCHOBAHUM COJICH.

Ne 13 BzaumopeiicTBue CoNsIHOM
KHUCJIOThI U pacTBOpa YKCYCHOM
KHUCIJIOTHI C ME€TaJJIaMu

O06opynoBanue: MPOOUPKH.
BemiectBa: 1uHK (aIIOMIHHN), JK€NI€30, MEb, PACTBOPHI COISHON
U YKCYCHOM KHCJIOT.

Ne 14 BzaumogencTBHie COISTHOM
KHCJIOTHI ¥ PacTBOpa YKCYCHOM
KHCJIOTHI C OCHOBaHUSIMHM

Ob6opynoBanue: mpoOupKu. BelecTBa: pacTBOPBHI CONSHOW H
YKCYCHOM KUCIIOT, THAPOKCHU 1A HATPHS (KaJTust).

Ne 15 B3aumoelicTBue COISIHOM
KHCJIOTHI ¥ PacTBOpa YKCYCHOM
KHUCJIOTBI C COJISIMU.

OO6opynoBanue: mpobupku. BermmecTBa: pacTBOPHI COJITHOM |
YKCYCHOU KHCIIOT, HUTpaTa cepedpa, kapOoHAT HaTpus (Karus)
TBEPBIIL.

Ne 16 Ionmyyenue u cBoMcTBa
HEepacTBOPHMBIX OCHOBAHHH.

OOopynoBaHue: TPOOMPKH XHMHUYECKHE CTaKaHBI,
GUIBTPBI OyMaskHBIE, CTEKIISIHHBIE MTAJIOYKH, CITUTPOBKH.
BemectBa: pactBopel cynbbaroB memm, sxemesa (1) u (1),
COJISTHOH (CepHOM KHCIOT), THAPOKCHIA HATPUs (KaJHs).

BOPOHKH,

Ne 17 'maponu3 XJI0pUI0B U
alIeTaTOB ILEJIOYHBIX METAJLIOB

O0opynoBanue: npodupku. BemiecTsa: xyopuasl HaTpust (Kaius),
aretaT HaTpus (KaJusi), yHUBEPCAIbHBIH HHANKATOP.

Neo 18 OznakomiieHue ¢
KOJUISKIIUSIMH METaJJIOB,
HEMETAJIJIOB, KUCJIOT, OCHOBAHUM,
MUHEPAJIOB U OMOJIOTHIECKUX
MaTepHUAaIOB, COICPIKAIIIIX
HEKOTOPHIE COJIH.

Komnexunn

IpakTnyeckue padoThl

Ne 1 [Nomyuenwue, cobupanue n

Cm. 9 xn. Ilpaktnyeckas padora Ne 6; 10 xu. JlaGoparopHsiid

pacro3HaBaHUE ra3os. onbIT Ne 4.
Ne 2 Pemenue Cm. 9 xin. Ilpakrmueckas pabora Ne 3; 10 xu. Ipakruueckas
JKCHEPUMEHTANBHBIX 3a/1a4 Ha pabora Ne 1.

I/IHCHTI/I(I)I/IKaIII/IIO OpPraHn4eCKUux 1
HCOPraHN4YCCKUX COCIUHCHHH.




JdeMmoHcTpanuu Hanuuue
JIEMOHCTPAIIHOHHOTO
000pyI0BaHus (B TOM
4HCIIe BUPTYAIbHO-
HATISAHBIX U HH(PPOBBIX

pecypcoB) (+/-)

OO0pas3Irsl IPOCTHIX U CIOXKHBIX BEIIECTB.

I'openue maruust.

PacTBOpeHne BemecTB B Pa3INIHBIX PACTBOPUTEIISIX.

XUMIYeCKUe COeTUHEHHUS KOJIMIECTBOM BellecTBa B 1 MOJIb.

Mopgenb MOJISIpHOTO 00beMa Ta30B.

Kosutexun He(TH, KAMEHHOTO YIJIsl U IPOJYKTOB MX MEPEepadOTKH.

3HaKOMCTBO ¢ 00pa3laMi OKCHIOB, KUCIIOT, OCHOBaHHH U COJIEH.

Mopenu KpUCTaIIMYECKUX PEIIETOK KOBAJICHTHBIX M HOHHBIX COCTUHECHUH.

Bo3sronka ona.

ComnocrapiieHne QU3NKO-XUMHYECKUX CBOHCTB COEIMHEHHI C KOBaJICHTHBIMU M MOHHBIMU CBSI3SIMU.
OO0pas3ITsl THIIHYHBIX METAUIOB U HEMETAJUIOB.

Peaxuumii, HITIOCTpUPYIOIMX OCHOBHBIE IPU3HAKU XAPAKTEPHBIX pEaKLMM

HeliTpanuzauus menouu KUCIOTON B IPUCYTCTBUU UHAMKATOPA.

B3aumonelicTBue HaTpuUs U KaubLus ¢ BOAOM.

OO0pa3Isl HeMEeTaIlJIOB.

ANNOTPONHS CepBI.

ITomy4yeHne XJI0pOBOIOPOJA U €TO PACTBOPEHHE B BOJIE.

Pacno3naBanue coeuHEHNH XJ10pa.

Kpucranmmueckue pemerky anmasa u rpadura.

ITonydyeHue ammuaxa.

O0pa3ubl HehTH, KAMEHHOTO YIJIS ¥ IIPOIYKTOB UX TePepadOTKH.

Mopenu MOJIEKYII OpraHNIeCKUX COCIMHEHUM.

l'openue yriaeBogopoaoB u oOHapyKeHIE MPOIYKTOB UX TOPEHHUS.

OO0pas3Isl U3ACTUH U3 TOTMITHIICHA.

KauecTBeHHBIC peakIiy Ha STHICH U OCJIKH.

OO0pa3Irs! JIEKapCTBEHHBIX MPETIapaToB.

OO0pas3Isl CTPOUTENBHBIX U TOJCIOYHBIX MaTePHAJIOB.

O0pa3ibl yIakoBOK MUILEBBIX POIYKTOB C KOHCEPBAHTaMH.

AHaiM3 ¥ CHHTE3 XUMUYECKUX BELIECTB.

Mopenu HOHHBIX, aTOMHBIX, MOJICKYJIPHBIX M METAUINYECKUX KPUCTAINIMYECKUX PEIleTOK.
Mopenu MOJIeKyJI H30MEPOB ¥ TOMOJIOTOB.

[Monyyenne ayuIOTPONHBIX MOAUDUKAIHI cephl U pochopa.

PacTBOopeHune okpallleHHBIX BelllecTB B Bojie (cyibdara menu (1), nepmanranara kanusi, XJiopuua
xenesa (11)).

3aBHCHMOCTH CKOPOCTH PEaKIIUU OT KOHIICHTPALNU U TEMIIEPaTypPHI.

Pasnoxenne mepokcua BOJAOPOIa B IPUCYTCTBUH Katanm3artopa (okcuna mapranma (IV) u +91.
(depMenTa (karanassl).

OO0pa3IE! NHUIIEBHIX, KOCMETHIECKUX, OMOIOTHIECKUX U METUIIMHCKUX 30JICH U Telei.
D dexr Tunnans.

OO06pa31pl METAIIIIOB U HEMETAIIIOB.

Bo3sronka noga.

W3roTtoBneHne HOAHON CIMPTOBOM HACTOMKH. +a1
B3anMHOe BBITECHEHHE TaJIOT€HOB U3 PACTBOPOB MX COJIEH. +371
OO6pas1pl METAIIIIOB U UX COSTMHEHUH.

Topenue cepsl, hocdopa, jxene3a, MarHust B KHCIOPOJIE.

B3anMoeiicTBHe METOYHBIX U MIETOYHO3EMENBHBIX METAIIIOB C BOAOM.

B3anmopeiicTBue Meu ¢ KUCIOPOIOM U CEPOH.

OMBITHI 1T0 KOPPO3UU METAJUIOB U 3aIIUTE OT Hee.

[Tpumeps! yriieBoI0pOAOB B Pa3HBIX arperaTHbIX COCTOSIHUSX (IpOIaH-0yTaHOBasi CMECh B
3axurajike, OCH3MH, mapaduH, achaibr).

[Tonmy4yenne 3THIEHA U alleTHIICHA.

KauecTBeHHbIE peakIy Ha KPaTHbIE CBSI3H.

OO0pasIIs! TeKapCTBEHHBIX MIPETIapaToOB U BUTAMHUHOB.

OO6pasIpl CPEJCTB TUTHEHBI U KOCMETHKH.

+ + + A+ A+ F

+
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91

+ + + + + A+ +++ A+ + A+t

+ + + + +

+ + 4+ + + +

+ + + +

BruiBoa. Mmeromeecst 000pyIoBaHne MO3BOIISIET OCYIIECTBISATH 00pa30BATEIBHYIO JEATEIHHOCTh T10
OCHOBHBIM 00II€00pa30BaTEebHBIM TPOTpaMMaM OCHOBHOTO OONIETO0, CpemHero (MOJHOTO) oO0Iero
00pa3oBaHUs MO peanu3aluy MPaKTUYECKON YaCTH Y4eOHOTO MpeaMeTa « XUMUS».






