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MeTonnueckue MaTepuaibl 0 OPraHU3aLUU U IPOBEACHUIO YYEHUYECKOTO
XUMHUYECKOT0 IKCIIEPUMEHTA B paMKaX rOCyIapCTBEHHOM (MTOrOBOM) aTTeCTALlMK
('MA) 2014 r. BemmyckuukoB IX kiaccoB nmo xumuu. /KaBepuna A.A., JloGpo-
tuH [[.}O., Momuanosa I'H. — ®I'BHY «®enepanbHplil HHCTUTYT NEAaroruye-
CKMX M3MEpEHHi», - M, 2013.

Jlanubie mMaTepuanbl NoAroToBiaeHsl denepanbHOM NMpeIMEeTHON KOMHUCCH-
eit pazpaborurkoB KM no xumMuu B COOTBETCTBUH C TEMATUYECKUM IJIAHOM pa-
6ot ®I'BHY OUIIN, npoBoguMbix 1o 3aganuto denepanbHON CIy>KOBI MO HA-
30py B cdepe oOpasoBanus u Hayku B 2013 romy (B mensix Hay4dHO-
METOJUYECKOT0 00eCTICUCHUSI MEPOIIPUITHI 0OIIEPOCCUUCKON CHCTEMBbI OLICHKU
KadecTBa 00pa3oBaHUs).

B cTpykType npeacraBieHHbIX MaTEPUATIOB PACCMOTPEHBI O0IIUE MOJI0XKe-
HUS TI0 TpobJieMe oTOopa CoAEepKaHUS U TPUHIIAIIOB MTOCTPOSHUS KOHTPOJIbHBIX
M3MEPUTEIBHBIX MaTE€pUasoB, MPEIyCMAaTPUBAIOLINX MMPOBEICHUE YUCHUYECKOTO
XUMHYECKOT0 3KcnepuMeHTa B pamkax ['MA; o6cyk1eHbl BOBMOKHOCTH BBIOOpA
ONTUMAJIBLHBIX BapPUAHTOB OPTaHU3AIMHN YUYEHUUYECKOTO SKCIEPUMEHTA B paMKax
['MA 1o xuMuu ¢ y4eToMm crnenu(puKd peruoHaIbHBIX YCIOBH; OMUCAHBI OCHOB-
Heie Mogenu KMM, ucnonp3oBaHre KOTOPBIX PEKOMEHAYETCS JUIsl MPOBEICHUS
XUMHUYECKOT0 dKcrepuMenTa B pamkax ' MA; o0ocHOBaHa MeTOAMKA OIICHUBAHUS
BBITIOJIHEHUSI SKCIIEPUMEHTAIIbHBIX 3a/IaHU.

[ToaroToBIeHHBIE MaTEpHUATIBI HOCAT XapaKTep OOIMUX PEKOMEHIAINMA, al-
pecoBaHbl METOJUYECKHM CIy>k0aM o00I1eo0pa3oBaTeIbHbIX YUPEKICHUN, pe-
TMOHAJILHBIM WHCTUTYTaM pPa3BUTUS 00pa3oBaHUs (MOBBIMICHUS KBATM(PUKALIUN
yuHTeNel), ydyacTByouuM B npoBeeHnn ['MA no xumuu, a Takxke npenacenare-
M 1 wieHaMm TOK o xumun.



BBEJEHUE

HoBas ¢opma rocynapctBeHHOH (MTOTOBOM) aTTECTAIMK BBITYCKHUKOB [X
kiaccoB (I'MMA-9) sBnsercst HEOThEMIIEMBIM 3JIEMEHTOM (hOpMUpPYIOIIEHCs 001IIe-
POCCUHCKOM CHUCTEMBI OIEHKH KadecTBa OOIIEro 06paBOBaHI/I$I1. I'maBHBIM TIpenI-
HazHaueHueM [ MIA sBrseTcs oleHKa KayecTBa MOATOTOBKHU JIMI, OCBOUBIIUX 00-
pasoBaTeibHbIE IPOrpaMMbl OCHOBHOI'O OOIIEr0 00pa3oBaHuUsl.

B stom mnane oueBuaHO mpusHaTh, uTo [ MA-9 Mo xumuu npusBana obec-
MEYNTh OOBEKTHUBHOCTH OIICHKM KadecTBa 0OIIe00pa30BaTEIbHON IOATOTOBKH
BBIITYCKHUKOB OCHOBHOM IIKOJIBI MO MPEAMETY B COOTBETCTBUH C TPEOOBAHUSIMU
denepaibHOTO TOCYJAPCTBEHHOTO CTaHAapTa OCHOBHOI'O OO0IIEro oOpa3oBaHUS.
Pemiennto 3ToM 3a/1aun CIyKUT MCIOJIB30BAHUE JJI OLEHKU YUYEOHBIX JHOCTHKE-
HUM COOTBETCTBYIOIIEIO MHCTPYMEHTApHs, OCHOBY KOTOPOTO COCTaBJSIIOT KOH-
TpoJibHbIe u3MepurenbHbie MaTepuaibl (KMM), cranpaptusupoBaHHbie o Qop-
M€, YPOBHIO CJIO’KHOCTH M CIIOCO0aM OILIEHKH UX BBIMOJTHEHUS.

Co3naHHas Ha CErOAHSI CUCTEMA KOHTPOJIbHBIX MU3MEPUTEIbHBIX MaTepHa-
noB st ipoBenenus ['MMA mo xumuun xapaktepusyercs OnpeeIeHHON cTa0uIb-
HOCTBIO. BmecTe ¢ TeM B yCHOBHSIX 3KCIIEPUMEHTA, B PaMKax KOTOPOrO IPOBO-
JUTCS SK3aMEH, OHA MPAKTHYECKU €KEr0JHO KOPPEKTUPYETCA. DTO MPOAUKTOBA-
HO HEOOXOAMMOCTBIO MOCIIEIOBATEILHOTO COBEPIIICHCTBOBAHUS CTPYKTYPHI U CO-
nepxxkanuss KUM B nensix noctukeHusi 0osiee MOJHOTO UX COOTBETCTBUS TPeOO-
BaHUSIM HOPMATUBHBIX JOKYMEHTOB K YPOBHIO MOJTOTOBKHU BBIMYCKHUKOB. Tak, B
YAaCTHOCTH, B LIEHTPE BHUMAHUS HAXOASATCS BOIPOCHI, CBA3aHHBIE C YCUJIECHUEM
MPAKTUYECKOM HAIMPABICHHOCTH KOHTPOJBHBIX HW3MEPUTEIBHBIX MAaTEPUAIIOB.
OcHOBaHMEM TOMY CIIYXKHUT TOJIO)KEHHE O TOM, UTO YU4E€OHBIH mpeaMeT «XUuMUsH»
B OCHOBHOM IIIKOJIE SIBJISIETCS TMEJarornuecky aJanTUPOBAHHBIM OTPaKeHHEM Oa-
30BOM Hayku XMMuU. Ero u3ydeHne BHOCUT HambOoJjee CyIIeCTBEHHBIN BKJaja B
pPa3BUTHE y YUYalIUXCs MIPEICTABICHUNA O peajbHbIX 00bEKTaX OKPY>KAIOIIEro MU-
pa, MPaKTUYECKUX CMOCO0axX MX aHaiIM3a, OOUIUMX M Y3KONPEIMETHBIX METOJaX
MO3HaHUA (MCCIIEIOBaHUs), a TaKXKe MpaBHIIax OOpalleHus: ¢ BEIIECTBAMHU B Ja-
OopaTopuy U TOBCEAHEBHOM KU3HHU.

B cBs3u ¢ atum B BapuanTtax KMM B nocnemnue rogpl yBeJIM4eHa J10JIs 3a-
JAHWM, KOTOPBIE HApsAdy C MPOBEPKOM YCBOEHHS SJIEMEHTOB IPEIMETHOTO CO-
JIep>KaHUs OPUEHTUPOBAHBI HA TIPOBEPKY CHOPMUPOBAHHOCTU OTACIBHBIX 00IIIe-
y4eOHBIX MHTEIICKTYaIbHBIX YMEHHH, CIIOCOOCTBYIOIINX MPUOOPETEHUIO OIBITa
TBOPYECKOM M MOMCKOBOU ACSATEIBLHOCTH, K MPUMEPY, TAKUX KaK YMEHHUE pado-
TaTh ¢ MH(OpMaLUEN, MPEACTABICHHON B pa3MYHbIX (QopMmax (pUCYHKH, Tua-
rpamMMbl, TpauKu U T.10.), YMEHUS] CPABHUBATD, COMOCTABIISITH U3YUYCHHbIC 00BEK-
ThI, I€JIATh BBIBOJIbI U 3aKJIFOYEHUS U T.1.

! Tlon xadyecTBOM 06pPa3OBaHMs TOHMMAETCS «...MHTErpabHAs XapaKTEPHCTHKA CHCTEMBbI OOPAa30OBaHHS, OTpa-
XKAIOIIasl CTENEHb COOTBETCTBUSI PEaJbHBIX JTOCTHTAaeMBIX 00pa30BaTeNbHBIX PE3YJIBTATOB HOPMATHBHBIM TpeOo-
BaHMSM, COLMAIBHBIM M JINYHOCTHBIM OXKHJIAHMSAM oOydarommuxcs» - KadectBo oOmiero obpazoBanus. AHanu3
Ka4yecTBa MOATOTOBKH OOYYAIOIIMXCS IO yIeOHBIM IpeaMeTaM 0a3uCHOTO IUTaHa 00Me00pa30BaTENbHBIX YIPEK-
nenuii. — MICMO PAO — M., 2010, c. 4.
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OnHUM U3 Pe3yJIbTaTOB OCBOCHUS Kypca XMMHH HA JIAHHOM 3Tale €ro u3y-
YeHUS JOJDKHO CTaTh «081ddeHue yMeHuem OOBSCHATh MPUYUHBI MHOTOOOpa3Hs
BEILIECTB, 3aBUCUMOCTh UX CBOICTB OT COCTaBa M CTPOEHHUS, a TaKKe 00YyCJIOB-
JIEHHOCTh NPUMEHEHUS BEIIECTB OCOOEHHOCTSIMU UX CBOWCTBY; «npuodpemenue
onvima MPUMEHEHHUS] XMMUYECKUX METOJIOB M3YUYE€HUS BEIIECTB U UX IpEeBpallle-
HUM: HAOJIIOICHHE 32 CBOMCTBAMU BEILIECTB, YCIOBUSIMH MPOTEKAHUSI XUMUYECKHUX
peaKIuii; TPOBEAEHUE ONBITOB U HECIOKHBIX XUMMUYECKUX IKCIIEPUMEHTOB C UC-
M0JIb30BaHUEM JIA0OPATOPHOTO OOOPYAOBAHUS U IPUOOPOBY.

B sk3amenanuonnoii padore I'MA Ha mpoBepky cHOpMHUPOBAHHOCTH Ha-
3BaHHBIX YMEHUH B HACTOSIIIEE BPEMsI OPUCHTUPOBAHBI 3a7jaHUsI 0A30BOTO YPOBHS
CIIOXKHOCTH, ¢ 8bl00opom omeema (A13 n A14) v OBBIIIEHHOTO YPOBHSI CJIOXKHO-
ctu ¢ pazseprymuim omeemom (C3).

CoJliepKaTenbHy0 OCHOBY ATHX 3aJIaHUU COCTABJISIET CIEAYIOIIAsl CUCTEMA
MPEJIMETHBIX 3HAHUM:

No Inemenmoul cooepaircanus
3a0aHus

A13 | Yucteie BemecTBa 1 cmecH. [IpaBuna 0e3omacHoi pabOThl B IIKOJIbHON
naboparopuu. JlaboparopHas nocyna u obopyaoanue. Uenosek B Mu-
pe BEIIECTB, MaTepUajoB U XuUMUUeckux peakuui. IIpobiemsr Oe3o-
IIACHOTO HCIIOJIb30BAaHUs BEUIECTB M XMMMYECKUX PEAKLIUN B IOBCE-
JIHEBHOM XU3HU. Pa3znenieHue cMmecer U ouucTka BemecTB. [Ipuroros-
JIEHWE PacTBOPOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEU Cpelnbl U
€ro MOCJIEACTBHUS.

Al4 | Onpenenenue xapakrepa cpelbl pacTBOpa KHCIOT M LIENOYEH ¢ TOMO-
IO MHAMKATOPOB. KauecTBEHHBIE peaknWM HA HMOHBI B PacTBOpE
(xnopun-, cynbdar-, kapOoHAT-HOHBI, HOH aMMoHus). [lomyuenue ra-
3000pa3HbIX BemiecTB. KauecTBEHHBbIE PEaKIMM HAa ra3o00pa3Hble Be-
11ecTBa (KUCIOPOJ, BOJOPOJ, YIVIEKUCIIbIH ra3, aMMHaK).

C3 XUMHUYECKHE CBOWCTBA NPOCTHIX BEMIECTB XHMHYECKHUE CBOMCTBA
CJIOKHBIX BellecTB. KauecTBEHHbIE peaklMM Ha HOHBI B PacTBOpE
(x;mopua-, cynbdar-, kKapoOoHaT-MOHBI, HOH aMMoHus). [lomydeHue ra-
3000pa3HbIX BemiecTB. KauecTBEHHbIE peakIuu Ha Tra3000pa3HbIe Be-
11ecTBa (KUCIOPOH, BOJAOPOJ, YIVIEKUCIbIN Ta3, aMMHAK).

[IpuBeneM npuMepsl TakKuX 3aJaHUN.

Ilpumep 1 (A13).
BepHbl 51 crienyomme CyX IAEHUS O NPUTOTOBJICHUHM PACTBOPOB U IMpaBUiaxX
0e30macHOro 00palleHus ¢ BeIeCTBAMHU ?
A. ToToBUTH pacTBOPBI KUCIOT (YKCYCHOM, TMMOHHOU U Jp.) B TOMAIIHUX YCIIO-
BUSIX MOKHO B aJJFOMHUHUEBOU MOCY/IE.
b. [Ipu monaganuu pacTBOpa IIEIOYHU HA PYKU CIEAYET MPOMBITH 000X KEHHBIN
Y4acTOK KOKH BOJION 1 00paboTaTh pacTBOPOM KapOOHATa HATPHSL.

1) BepHO TONBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a CyXaeHus




4) 00a cyX/1eHHs] HEBEPHBI

Ilpumep 2 (A13).
BepHbl 1 crnenyromue CyXKIeHHUs O MpaBuiaax 0e30MacHOil paboThl B XMMUYE-
CKOi1 1aboparopun?
A. Tlpu uccnenoBaHuu 3amaxa BellecTBa MPOOUPKY C 3TUM BELIECTBOM CJEIyeT
MOJITHECTH K HOCY U INIyOOKO BJOXHYTb.
b. Bce razoo6pasnsie BemiecTBa B JIaDOpaTOpUM HEOOXOAMMO IOJIy4yaTh B BbI-
TSHKHOM TIKady.

1) BepHO TONBKO A

2) BepHO TOJIbKO b

3) BepHbI 00a CyXaeHus

4) 00a cyx1eHHs] HEBEPHBI

Ilpumep 3 (A14)
PactBOpsI ruapoKcHia HATPUS U XJIOpUa Oaprs MOKHO PACIO3HATH C TOMOIIBIO
1) HuTpaTa Kanus
2) TUAPOKCHUJIA KaJbIIUs
3) cynbdara meau
4) Opomuza JIUTHUS

Ilpumep 4 (A14)
[Tpubop, KOTOpHI H300paKEH HA PUCYHKE, HE UCTIOIB3YIOT IS MTOJIyYCHHUS U CO-
OoupaHus

1) kucnopona
2) meTraHa

3) amMmuaka
4) azora

Ilpumep 5 (C3).

VYyammecst npu UCCIICIOBAHUN CBOWCTB HEM3BECTHOTO KPHUCTATUTHYECKOTO
BEIIECTBA OEJIOT0 IBETA MPOBEH CIICTYIONTUE PEAKITUH:

1. obGaBwin K pacTBOPY MCCIAEAYEMOTO BEIIECTBA PACTBOP THAPOKCHIA

KaJIusl, IPY 3TOM HAOJIFO1aT BBITIAZICHUE OCaJIKa.

2. JloGaBWIM K pacTBOPY HMCCIICIYyEMOr0 BEIISCTBA pacTBOP HUTpaTa Oa-
pus, HaOII01a7 00pa3oBaHKe Ocajika OeJIoro BeTa.

OmnpenenuTe COCTaB MCXOJHOTO BEIECTBA, €CIM HM3BECTHO, YTO BXOJS-
IUH B HETO METaJUI, COJICPKUTCS TakKe B XJIopoduiie, a paHee IPUMEHSJICS B
dhortorpaduu 11t co3ganus (POTOBCIBIIIKY.

HazoBute HemsBecTHOE BemiecTBO. Hammmmre aBa ypaBHEHHS peakiuid, O
KOTOPBIX IIJIa pE€Ub BBIIIIC.



Ilpumep 6.
Yemanosume coomeemcmeue medncody eewpecmeamu U peakmugom, ¢ NHOMOUbIO
KOMOPO20 MONCHO PA3IUYUMb IMU 8eUjeCmEd.

BEIHIECTBA PEAKTHB
A) N32C03 n NaQSiO3 1) CUC12
B) Na,SO4 u NaOH 3) NaCl
4) MgO
5) KsPO,

Kak BugHO, BCE pacCMOTpPEHHBIE NMPUMEPHI 3aJaHUM IO CBOEMY COZAEpPKa-
HUIO SABJISIIOTCS NTPAKTUKO-OPUEHTUPOBAHHBIMU. Pe3ysIbTaTOM BBIITOJIHEHUS 3THX
3aJaHUM JOJDKHO CTaTh BIAJCHUE YMEHUSMU IPUMEHSTH MTOJTYyYECHHBIE 3HAHUS O
CBOMCTBAX BEILECTB, IPU3HAKAX U YCIOBUAX IPOTEKAHUS PEAKLMNA B KOHKPETHOU
CUTYalIMH; KOT'/1a, K IpUMepy, TpeOyeTcsl OCYIIECTBUTh BLIOOP peakTUBa sl pac-
[IO3HABAHUS ONPEACICHHOIO BEIIECTBA, WM HAa OCHOBE IIPU3HAKOB OIMCAHHOU
peaKUUU MEXIY 3aJaHHBIMU BEILECTBAMM CJIIEJIaTh BBIBOJ O COCTaBE IPOIYKTOB
peakuuii. [103TOMY YCIIOBHO Takyr CUTYyalMI0 MOHO HAa3BaTb «MbICIICHHBIM»
JKCIEPUMEHTOM 110 OPraHU3aLUN U IIPOBEICHUIO HECIOKHBIX OIBITOB.

3ananus, 10J0OHBIE TEM, KOTOPbIE Mbl PACCMOTPENH, MPOILLIN 3TAl anpoda-
IIUH, TIOCJI€ YeT0 OBLIM OPraHUYHO BKIIIOUEHBI B CTPYKTYpYy BapuantoB KM mis
IIPOBEJICHUS dK3aMeHa. AHanu3 pe3yJIbTATOB BBINOJHEHMS 3TUX 3aJaHUN ITOKa-
3aj, YTO OHH CBHITPAIU IMOJIOKUTEIHHYIO POJb B COBEPIICHCTBOBAHUH CIIOCOOOB
OLICHKM YYEOHBIX JOCTHUKEHUN BBITYCKHUKOB, B OCOOEHHOCTH B IJIAHE OLICHKU
TOT0, B KaKO Mepe cPOPMHUPOBAHBI Y HUX dJIEMEHTapHbIE YMEHUS, HEOOXOAUMBIE
1U1st paboThI ¢ BemlecTBaMu. Ha OCHOBaHMHU CKAa3aHHOTO BBIIIE MOKHO 3aMETHUTb,
YTO B Mpolecce coBepuieHCTBOBaHUsA cuctembl KM cnenan BakHbIN 1Iar Ha 1my-
TU MPUHATHSA pelIeHUH 00 MCIOJb30BaHUM B paMKaxX HOBOW (POpMBI rocynapcr-
BEHHOM WTOIOBOM aTTECTAllUM BBIYCKHUKOB [X KIIACCOB MO XMMHMHM pPEATbHOIO
HECJIOKHOTO XMMHUYECKOTO SKCIEPUMEHTAa B Ka4eCTBE OAHOTO U3 3(P(PEKTHUBHBIX
CPEIICTB OLIEHKH YpOBHS 00I1€e00pa30BaTEIbHOM MOJTOTOBKH y4YalllUXCsl B COOT-
BETCTBHH C TPEOOBaHMSIMU 00pa30BaTEIHLHOTO CTAaHAAPTA.

Takum 00pa3oM, CIeAyIOUIUM 3TaloM paboThl ABISETCS CO3/IaHUE U arpo-
Oamus nepcnekTuBHbIX Mozeneir KM, kotopsie OyayT mpemycMaTpuBaTh Mpo-
BEJICHUE PEAJbHOIO 3KCIEPUMEHTA U KOTOPBIE MOXHO OYyJIeT peKOMEHJI0BaTh K
MCITIOJIb30BAHUIO B KAUECTBE MHCTPYMEHTApPHUS AJI1 OLIEHKU C(POPMUPOBAHHOCTH Yy
BBIITYCKHUKOB SKCIIEPUMEHTAIBHBIX YMeHUH npu nposenenuu ['MA. Dty paboty
benepanbHas mpeaMeTHasE KOMUCCHUS pa3pabOTYNKOB KOHTPOJIBHBIX U3MEPUTEITb-
HBIX MaTEPUAJOB IO XWMHHM OCYILIECTBISIET B COOTBETCTBUM C TEMAaTHYECKUM
mwiadoMm pador GI'BHY OUIIN, npoBogumbIx 1o 3agaHuto PeaepanbHOR CITyX-
Obl 0 Haj30py B chepe obOpa3zoBanusa W Hayku B 2013 roay B LENsX HAy4YHO-
METOJIUYECKOr0 00eCreYeHUs] MEPONPUATUI OOIIEPOCCUNCKON CUCTEMBI OIIEHKU
KayecTBa 00pa3oBaHUsl.

[TocTaBnenHas 3amaya TpeOyeT TIIATEIBLHOTO aHaJIM3a BCEH CHUCTEMBI Mpe/-
METHBIX 3HAHUI U MPEAMETHBIX YMEHHM, KOTOPBIE SBIIAIOTCS 0OBEKTOM KOHTPOJIS
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B pamkax ['IA, c 1iefbi0 BBISIBICHUSI BO3MOXHOCTEH UX OTPaXEHUSI B CTPYKTYpE
Y COJICP’KAHUU 3aJJaHUH, MIPENOJIAralOIMX BhIIOJIHEHUE YKCIIEPUMEHTA; aHAIN3a
OMbITA TIOCTAHOBKM YYEHHUYECKOTO OKCIEPUMEHTAa B pPEaJIbHOM y4eOHO-
BOCIIUTATEJILHOM TMPOIECCe; yueTa ceu(uKy yCIOBUN MPOBEACHUS dK3aMeHa B
paMKax MYHUIUIIAJbHONW 00pa30oBaTebHONM CUCTEMBI; yueTa pa3HOro poja orpa-
HUYECHHUI, B OCHOBHOM OpPraHU3alIMOHHOTO XapakTepa, KOTOpbIe JAOJKHBI 00s13a-
TEJIbHO IPUHUMATHCSI BO BHUMAHUE IIPU MPOBEICHUN YYEHUUECKOTO XUMHYECKO-
r'0 9KCIIEPUMEHTA.

OTU U Apyrue BOMPOCHI SBIAIOTCS MPEeIMETOM 00CYXIEeHHUSI U1 000CHOBA-
HHUS B CTPYKTYpPE JAHHBIX METOJWYECKUX MaTepuasoB. Martepuainbl IOArOTOBIIE-
Hbl wieHaMu OKP o xumuu @I'BHY «®enepanbHblii HHCTUTYT MEAArOrHYECKUX
U3MEpeHUi». Marepuanabl HOCAT XapakTep OOIMX PEKOMEHAAIMA W OTKPBITHI
JUTSI IIAPOKOTO O0CYKICHHUSI.

HEKOTOPBIE OBIIME BOTPOCBI ®OPMHUPOBAHUA COAEPKAHUSI
3AJAHUU, TIPEAYCMATPUBAIOIIUX ITPOBEJEHUE YYEHNYECKOI'O
XUMHYECKOI'O DKCIIEPUMEHTA B PAMKAX I'IA (B HOBOM ®OPME)

[Ipexme uem mepeiTi K 00CYKIASCHUIO BOTIPOCOB 1O (POPMUPOBAHHUIO COMIEP-
KaHWS HOBBIX MOJIeNiel 3aJaHuii, OPUEHTUPOBAHHBIX HA MPOBEICHUE HKCIECPU-
MEHTa, BKpaTIle HAIOMHUM XapaKTEPUCTUKY OOILIUX MPUHIIUIIOB, B COOTBETCT-
BUU C KOTOPBIMH OCYUIECTBIISIETCS pa3paboTKa BapUaHTOB KOHTPOJIbHBIX U3MEPH-
TEJbHBIX BapuaHTOB s nipoBeaeHus 'Y A nmo xumuu (B HOBO# dopme). Hazo-
BEM B IIEPBYIO OUYEPEAD CIECAYIOIINE U3 ITUX MTPUHLIUIIOB!

1. KonTponpHble u3MepuTelbHbIe MaTepuaibl s nposenenus [MA (B Ho-
BOI (hopMe) CO3/1at0TCsl B COOTBETCTBUU C TPEMs JIOKYMEHTaMU, PErjlaMeH-
TUPYIOIUMH UX CTPYKTYPY U COJIEpKaHHE. DTO: KOOUPDUKAMOp FIIEMEHTOB
U TpeOOBaHMI K YPOBHIO MOJATOTOBKH OOYYAIOIIMXCS, OCBOMBIIUX OCHOB-
HbIE 00111€00pa3oBaTeNIbHBIE MPOrPaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHUs
0 XUMUH; cneyugukayus BapuaHTOB KOHTPOJBHBIX U3MEPUTEIHHBIX Ma-
TepuainoB; demoncmpayuortwlli eapuarnm KUM.

2. OneHka JAOCTHXKEHUS O0sI3aTENIbHBIX PE3yJbTaTOB OOYUYEHHS C TOMOIIBIO
KM ocyuiecTBisieTcsi Ha pa3HbIX YPOBHAX OCBOEHUS MPEAMETHOrO CO-
JepkaHus — 0a30BOM U MOBBIIIEHHOM.

3. IlpuopuTeTHBIM YCIOBUEM pa3paOdOTKU 3aJaHUN BCEX THUIIOB SBIISETCS
oOecrieyeHUEe OJIHO3HAYHOTI'O COOTBETCTBUSI UX COACPKAHUS TOMY BULY
JesTeNbHOCTU (ACMCTBUI) KOTOpask IMperycMOTpeHa TPeOOBaHUSIMU CTaH-
JapTa K ypOBHIO OCBOEHHS ATOTO COACPIKAHUS.

Pemenue 3amaun dopmupoBaHus COAEPKaHUS HOBBIX MOJIETIEH 3aJaHuUM,
OpPUEHTUPOBAHHBIX HAa BBINOJHEHUE OJKCIIEPUMEHTA, MPEAINOoJaraeT, Ha Halll
B3IJISI/I, OCMBICJIEHUE TOTO, KAKUE aCMEKThl Ha3BAHHBIX MPUHIIMIIOB UMEIOT BaXK-
HOE 3HAYEHHUE B OTHOIIEHUHU BOIIPOCOB, KACAKOUIUXCS MIOCTPOCHUS ATUX 3a/IaHUIA.

OOcyxaeHue neaecooOpa3Ho HayaTh C BONPOCA O IUIAHUPYEMBIX pPE3YJib-
TaTax OCBOCHHMS MPEIMETHOIO COAEpXaHus pazjena «IKCIepUMEHTaJIbHas XU-
MUS», KOTOPBIM B 4HCIIe IPYTUX pPa3feioB Kypca HPUCYTCTBYET B CTPYKTYpe
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IPUMEPHON OCHOBHOM 00pa30BaTeIbHONW MPOTpaMMbl OCHOBHOTO 0O0IIero o0Opa-
30BaHus, pa3paboranHoil B coorBercTBuu ¢ DenepanbupiM 3akoHOM «O06 00pa-
3oBanuu» U PI'OC o xumum (2010 1.).

BaxxHOCTBH 3TOTrO BONpPOCAa COCTOUT B TOM, YTO MMEHHO IUIAHUPYEMBIE pe-
3yJbTaThl 1al0T OCO3HAHHUE TOr0, KaKas CBSI3b CYILECTBYET MEXKIY TpeOOBaHUSIMU
CrangapTa K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, 00pa30BaTEIbHBIM MTPOLIECCOM
U CUCTEMOU OLIEHKH JOCTHXKEHUN 00ydaronuxcs Mo OCBOCHUIO OCHOBHOM oOpa-
30BaTeNIbHOM TIporpaMMbl B paMkax nposejaeHust [ A (B HoBoli popme).

[Inanupyemblie pe3yabTaThl Ipe/ICTaBIEHbI B (hopMe, KOTopas oOecrieynBa-
€T BO3MO>XHOCTHU CO3/IaHUSI HAa UX OCHOBE CTAHAAPTU3UPOBAHHBIX KOHTPOJIbHBIX
M3MEPUTENIBHBIX MAaTepUAIOB. B HUX yKa3aHbl T€ AJIEMEHThl MPEAMETHOTO CO-
JEpKaHHUSI U T€ YMEHHS, KOTOPBIMHU JIOJDKHBI OBJIAJETh Yy4YalllUECs B IIPOLECCE
Oo0yuYeHHUsI U KOTOpPbIE MOXKHO H3MEPHUTh B PaMKaxX HCMOJIb3yeMbIX OLIEHOYHBIX

poLEIyp.

CdopmupoBaHHBIi TI0 TaHHOMY pa3zelly MepedeHb 00OOIIEHHBIX IIaHU-
PYEMBIX pe3yJIbTaTOB Mpe/ICTaBIeH B Tabiuie 1.

Tabnuya 1.

HnaanyeMble PeE3YyJAbTATBI OCBOCHUS MPEAMETHOIO COACPRKAHUA pa3ae-
Ja «BKCHepl/IMeHTaJII)Haﬂ XHUMHUA»

Inanupyemoie pezyromamaot

Ymenusa, xapaxmepusyrouwue oocmu-
JiceHue pezyipmama

CrnenoBath mpaBWiiaM MOJIb30BAHUS
XUMUYECKON mocynoi u sabopa-
TOPHBIM O0OpYJOBAHHEM, a TaK¥Ke
npaBwjiaM OOpallleHusl C BEIIEeCT-
BaMH B COOTBETCTBHUU C HHCTPYK-
USIMA TIO BBITIOJIHEHUIO XHUMHYe-
CKUX OTIBITOB.

® CIcaoBaTh IIpaBHMIaM HarpeBaHUA BEC-

MIECTB M TIPaBWJIAM pa3leleHUus cMecen
BEIIECTB MyTEM (UIBTPOBAHMS W BBINA-
pUBaHUS,

CJIeIoBaTh MpaBuUiaM PabOTHI C BEIIECT-
BaMU: KUCJIOTAaMH U IIEJI0YaMH, COJISIMH,
BOJIOPOIOM, MaXy4HMMH BEIIECTBAMH, Me-
TaHOM (NIPUPOJHBIM Ta30M), OCH3UHOM,
MPOJYKTaMU OBITOBOW XMMHUU B COOTBET-
CTBUU C UHCTPYKIUSMHU TIO BBITOJTHEHHUIO
XUMUYECKUX OIBITOB;

CJIeIOBaTh TPaBWJIAM OKA3aHHs MOMOIIN
MOCTPaJaBIIUM OT HEYMEJOoro ooOpaiiie-
HUS C BEIIECCTBAMU.

BoisaBnsaTs IIPpX BBIIIOJIHCHUHU XUMU-
YCCKOro oInbiTa IpU3HAKHW, CBHAC-
TCJIBCTBYIOINHMEC O IMPOTCKAHUN XH-
MHUYECKOM PCAKINU.

dbuKcUpoBaTh H3MEHEHHS, TPOUCXO/Is-
IIME C BEIISCTBAaMU B XOJE OIbITa, M Ha
3TOM OCHOBE BBISIBIATH MPU3HAKU XHUMHU-
YECKOW pEaKIUH.

[TpoBoauTh 12a06OPATOPHBIC OMBITHI
MO0 TIONYYECHUIO U COOMpaAHUIO Ta-
3000pa3HBIX BEIIECTB: BOJOPOJA,
KHCIIOPOJIa, YIIIEKUCIIOTO Ta3a, am-
MHaKa; COCTaBJISITh YPABHECHHSI CO-

MOHTHPOBATh MPOCTEHIITUE TTPUOOPHI JJIS
MIOJTYYeHUs] M1 COOMpPAHMS Ta30B C YUYETOM
0COOEHHOCTEH UX CBOWCTB;

BBIOMpaTh BEIECTBA, HEOOXOJMMBIC IS
MIOJTYYCHHSI TAa30B;




OTBETCTBYIOIIUX PEAKLIAMN.

IIpUroToBIIATE pacTBOpPBHI € OIpe-
JIEJICHHOW MAacCOBOM JI0JIEM pac-
TBOPEHHOI'O BEUIECTBA.

" [IPOBOAMUTH PACYEThl, HEOOXOAUMBIE IS
IIPUTOTOBJICHUS pPAcTBOpa € 3aJaHHOU
MAacCOBOM J0JIEM HA OCHOBE KIIFOUEBBIX
IOHATUN «PAacTBOP» M «MaccoBas O
PacTBOPEHHOI'O BEILIECTBAY.

[IpoBOaUTE OMBITEI MO pacIO3HA-
BaHHUIO BOJHBIX PACTBOPOB KHUCJIOT
U IIeJI0YEeH C MOMOIIbIO MHIMKATO-
POB.

" yCTaHABIMBATb B MCCIEIyEMOM PaCTBOPE
HAJIMYME KUCJIOTHI WIH IEJI0YU MO COOT-
BETCTBYIOIIEMY U3MEHEHHIO OKPACKU WH-
JUKAaTOPOB: Jlakmyca, ¢eHondTaienna,
METHIIOBOTO OPaHXEBOTO.

[IpoBomuTh peakuuu, MOITBEP-
JKJIarolMe KadyeCTBEHHBIM COCTaB
pPAa3JIMYHBIX BEIIECTB

" pacrno3HaBaTh OMBITHBIM MYTEM XJIOPHU/I-,
cynbdar, U KapOOHAT-UOHBI, MPUCYTCT-
BYIOIIIME B BOJHBIX PacTBOpax KHUCJIOT U

COJIEN.

Wrtak, Ha3BaHHBIC IJIAHUPYEMBIE PE3yJIbTaThl U B OCOOEHHOCTU YMEHHUS,
XapaKTepU3YIOIINe UX JOCTHKEHHUE, B CAMOM OOIIIEM IUIaHE OTPa)KaroT CoJepKa-
HUE OJTHOTO U3 OCHOBHBIX Pa3/ielioB Kypca «DKCIEpUMEHTaTbHAS XUMUS» U TIy-
OMHY W3YUYEHHUsI ATOTO COJEpKaHUs, a TAKXKE IMOKa3bIBAIOT, YTO JOJKHO CTaTh
00BEKTOM OIIEHKH JIJISl «JOCTHKUMOCTH» Pe3yJbTaToB oOydeHus. B cuity storo
JTAaHHBIE TIAHUPYEMBbIE PE3yJIbTaThl BHICTYNAIOT B KAU€CTBE BAXKHOTO OPUEHTHUPA
npu GOPMHUPOBAHUU COJEPKAHUS 3aJlaHUN, MPEayCMAaTPUBAIOIINUX BBITOJHEHUE
HKCIIEPUMEHTA.

Mexay TeM 3TH 3aJlaHHsl CYHIECTBEHHO OTJIMYAIOTCS OT BCEX OCTAJIbHBIX
3aJlaHui dK3aMEHAIMOHHOW paboThl. OHU MOTYT HOCHUTH TOJIBKO MPaKTUYECKHM
xapakTep. VX BBINIOHEHHE MPEIoaraeT, Hapsay ¢ KOMIUIEKCHBIM MPUMEHECHH-
€M 3HaHUW B HOBBIX B3aUMOCBSI3MX, COBEPILIECHHO MHYIO [0 CBOEMY XapaKTepy
NEeSATENbHOCTD, CBA3aHHYIO C IJIAHUPOBAHUEM U MPOBEJICHUEM SKCIIEPUMEHTA, Ha-
OJFOICHUSIMU ¥ ONTMCAHUEM XUMUYECKUX PEaKIHid, COONIOACHUEM TpaBui 0e30-
MacHOro OOpalleHusi ¢ BEIIECTBAMHU, C AHAJIN30M PE3yJIbTaTOB JKCIEPUMEHTA.
[ToaToMy B mensx HanOoJsiee ONTUMAIBLHOTO (DOPMHUPOBAHMS CONEPIKAHUS ITUX
3a1aHUN ¥ O00ECIEUEHHsS] €ro COOTBETCTBUS TpeOOBAHUSIM CTaHIApPTa K YPOBHIO
OCBOEHUS ITOTO COJEPKaHUSI BAXKHO MPUHUMATh BO BHUMaHUE HE TOJIBKO MJIAHU-
pyeMbIe pe3yJbTaThl, HO U CUCTEMATU3UPOBATh TOT MEPEUEHb MPOBEPSEMBIX Ha
AK3aMEHE MPAKTHUKO-OPUECHTUPOBAHHBIX MPEAMETHBIX 3HAHUW M TPEIMETHBIX
YMEHUH, KOTOPBIE NMPEACTaBICH B KOAUPUKATOPE.

HanmomuumMm, yto xoaudukarop coctaBieH Ha 6aze denepaibHOr0 KOMIIO-
HEHTa TrOCYJIapCTBEHHOI'0 CTaHAapTa OCHOBHOro obmiero oOpazoBanus (IIpuxas
MunucrepctBa obpazoanust PO or 05.03.2004 r. Ne 1089). Konuduxatop xak
OCHOBA 1l (HOPMUPOBAHUS COACPKAHUSA JAaHHOTO BHUJIA 33aJIaHUN TTOJIHOCTBIO CO-
MOCTaBUM C IKCIIEPUMEHTAIBLHBIM Pa3feioM MPUMEPHOM 00pa30oBaTEIbHON MPO-
rpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUs MO XUMHUH, YTO JACT OCHOBAHUS IS
YTBEPKJEHUS O BO3MOXKHOCTH OCYLIECTBIICHHS] MPEABAPUTEIBHON MOATOTOBKHU
yyammxcs (B paMKax y4eOHOTro Mmpouecca) K BhIIOJIHEHUIO SKCIIEPUMEHTAIBHOTO
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3aJlaHvs, aHAJIOTUYHOI'O 3a/laHhI0, KOTOPOC 6yz[eT PECKOMCHAOBAHO JIA 9K3aMe-

HarmoHHoM padoter ['UA.

Pe3ynbTaThl COMOCTaBUTENBHOTO aHaMM3a KOAM(PHUKATOpA U MPUMEPHOMN
OCHOBHOM 00111€00pa30BaTeIbHON MPOrpaMMbl IO XMMHUU B aCHEKTE MPAKTUKO-
OPUEHTHPOBAHHOW HANIPABIEHHOCTU UX COACPIKAHMS MPEACTABICHBI B TaOIuUIE 2.

Tabnuya 2.

CpaBHUTEJBHBIN aHAJIN3 KOAUPUKATOPA M IPUMEPHOH OCHOBHOI 00111e-
o0pa3oBaTeJIbHOM MPOrPaMMBbI 110 XUMHH B aClIeKTe NPAKTHKO-
OPUEHTHPOBAHHOW HANIPABJEHHOCTH UX COJAEpP:KaHUs

Koxuduxarop

JKCNePUMEHTAIbHAS COCTABJSIIOIIAS
OCHOBHOI1 00111€00pa30BaTEILHOI NMPO-
rpaMMbl Kypca XUMHUH

[lepeueHb NPaKTUKO-OPUEHTUPOBAHHBIX
JJIEMEHTOB COJEP)KaHHUs, IPOBEPSEMBIX
Ha dK3aMeHe

1. Buapl y4eHHYECKOrO0 XHMHYECKOTO SKCIEpH-
MCHTAa

2. IlpakTHUKO-OpUEHTUPOBAHHbBIE 3JIEMEHTBI
IIPEIMETHOIO 3HAHUA B CTPYKTYpPE COAEPIKAHUS
YYEHHYECKOT0 KCIIEPUMEHTA

Coodeprrcamenvuulil 610K Kypca Xumuu

Bewecmeo

YucTrle BelecTBa 1 CMECU

IIpaxmuueckoe 3anamue.
l. Ounctka 3arpsA3HEHHONM NOBAPEHHOU
COJIN.

Xumuueckas peaxkyus

XuMHYeCKas peakius. Y CJIOBHS U
NPU3HAKKU MPOTECKAHUS XUMHYE-
CKHUX PEAKIIUH.

JlabopamopHhuwiii onvim.

1. Xumuueckue sBieHUs (MpOKaJIMBaHUE
MEIHOW MPOBOJIOKU;, B3aUMOJIECHUCTBUE ME-
Jla ¢ KUCIIOTOM).

Katnonsl m aHWMOHBI. DJEKTPOJIH-
TUYECKass JUCCOLMALMS  KHUCIOT,
menoued u coiet (cpeanux). Pe-
aKIIMM MOHHOTO OOMEHa U yCJIOBUS

X OCYHICCTBJICHHU .

JlabopamopHvie onvimoi.

1. HeitTpanuzanusa menoYu KUCIOTOW B
MPUCYTCTBUM UHIUKATOPA.

2. IlonyueHne o0caaKoOB HEPACTBOPUMBIX
TUJPOKCHUIOB U MU3yYEHUE UX CBOMCTB.

Qﬂemeumaprle OCHOGBWbl H@OpZClHLl‘l€CKOZZ XUMUU

XUMHYECKHE CBOWCTBA MPOCTHIX
BEILIECTB IIEJIOYHBIX U HIEJIOYHO3E-
MEJIbHBIX METaJUIOB, aJlFOMUHUSI,
&Kesesa, BOJ0opoJia, KUcIopoa, ra-
JIOTEHOB, CeEpbl, a30Ta, Qocdopa,
yriepojaa, KpeMHHUs

IIpakmuuyeckue 3anamusi.

1. Pemenne s3kcriepuMeHTaNbHBIX 3a/1a4 110
xumnn teme «llomydyenue coeqnHeHun Me-
TaJJIOB U U3YYEHHUE UX CBOWCTBY.

2. PemeHne 3KCIEpUMEHTAIBHBIX 33134 110
teme: «llomyyeHne coenvHEeHH HeMeTal-
JIOB U U3YYEHUE UX CBOUCTBY.
JlabopamopHvie onvimeoi.

1. 3HakomMcTBO ¢ oOpaslamyu METaJJIOB U
CIIaBOB (paboTa ¢ KOJUICKITUSIMH ).

2. PacTBOpeHHE Kene3a M LMHKa B COJIs-
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HOM (MM pa30aBICHHON CEPHOMN) KUCIIOTE.
3. BeiTeCHEHME OZHOTO MeTauia JIPyTHM
U3 pacTBOpPA COJH.

4. 3HakOMCTBO C oOOpa3laMu HPHUPOAHBIX
COCIMHEHUN HEMETAJUIOB  (XJIOpUJIaMH,
cyibunamu, cyibdaramu, HUTpaTamH,
KapOoHaTaMU, CUJIMKATaMU).

5. 3HakoMCcTBO ¢ oOpasliaMu MeETaJuIoB,
pylaMH Keje3a, COCAMHEHUSIMU aTIOMU-
HUSL.

XHUMHYECKHUE CBOMCTBA CJIOKHBIX
BEIIECTB: OKCHJOB, OCHOBAaHUM KH-
CJIOT, coJiel (CpeHHX)

JlabopamopHhvie onvimei.

1. B3anMmoaelicTBHEe OKCHIa MarHus ¢ Ku-
CJIOTaMHu.

2. B3anmoaencTBUE yIJIEKUCIIOTO ra3a ¢
U3BECTKOBOU BOJOM.

3. [TonmyueHune ocaKoB HEPACTBOPUMBIX
TUJIPOKCHUIOB U U3yUYEHUE UX CBOMCTB.

BzaumocBsi3b Pa3JINYHbIX KJIACCOB
HCOPTaHNYCCKHUX BCUICCTB

lIpaxmuueckoe 3ansamue.

1. BeinosaHeHue J1a00paTOPHBIX OIBITOB,
JEMOHCTPUPYIOIIUX T€HETHYECKYIO CBA3b
MEXJy OCHOBHBIMH KJIACCAMU HEOPraHH-
YECKHUX COCIMHCHUM.

Memoowl noznanus eewecme U XumudecKux S6NeHUI.
9KcnepuMeHmaﬂbele OCHOBbl XUMuUuU

[IpaBuna Oe3zonacHoil palbOTHI B
IIKOJBLHOM Jlaboparopuu. JlaGopa-
TOpHasi TocyJa U 000pyJI0OBaHUE.
Pa3znenenne cmecer m o4ucTKa BE-
miectB. [IpuroroBiieHrue pacTBOpOB

IIpaxkmuueckue 3ansamusi.

1. 3HaKOMCTBO ¢ J1abopaTOpHBIM 000PYA0-
BaHueM. [IpaBuiia Oe3omacHod pabOTHI B
XUMHUYECKOM J1abopaTopuH.

2. OuncTKa 3arpsi3HEHHOW TMOBAPEHHOU
COJIH.

3. IlpurotoBiieHHEe pacTBOpa C 3aJaHHOUN
MAacCOBOM JO0JIEM PACTBOPEHHOI'O BEIIECT-
Ba.

Onpenenenue xapakrepa Cpeasbl
pacTBOpa KUCJIOT U LIEJTOYEN C MO-
MOIIbI0 UHAUKATOpOB. KauecTBeH-
HbIC pEaKIMM Ha MOHBI B PACTBOpE

JlabopamopHhuwiii onvim.

Pacno3naBanue xmopun-, cymnbdar-, Kap-
OOHAT-MOHOB M KaTHOHOB aMMOHMSI, ajo-
MUHHUS, Kese3a, cepedpa, Oapus.

(x;mopua-, cynbdar-, kapOoHaT-
HMOHBI, HOH aMMOHWUS)
[Tonyuenne ra3000pa3HbIX  Be- | [Ipakmuueckoe 3auamue.

mecTB. KauecTBeHHBIC peakiuu Ha
ra3oo0pa3Hble BemecTBa (KHUCIO-
pOI, BOIOPOA, YIJCKUCHBIM Tras,
aMMUaK)

[Tonyyenue, coOupanue M pacrno3HaBaHUE
ra3oB (KMCIOpOJia, BOJIOPO/Ia, YIJIEKUCIOTO
rasza, aMMHuaKa).
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C3

MPEJUIATAEMBIE MOJIEJIN 3AJAHU, TPETY CMATPHUBAIOIIAX
HNPOBEJEHUE YYEHHYECKOIO XUMHYECKOI'O SKCIIEPUMEHTA B
PAMKAX I'lA (B HOBOI1 ®OPME)

Kak Ob110 OTMEUEHO BBIIIE, 3TH 3aJaHUS MOTYT HOCHUTh TOJIBKO IPaKTHYe-
CKMH XapakTep, MO0 THUIy MX MOXHO OTHECTHM K 3aJaHUSIM BBICOKOTO YPOBHS
CIO0KHOCTH, C Pa3BEPHYThIM OTBETOM. VX BBINOJHEHHE NPEAIIOIAracT COBEP-
HIEHHO MHYIO MO0 CBOEMY XapakTepy AEATEIbHOCTb, BCIEACTBUE YErO0 OHU CYIIIE-
CTBEHHO OTJIMYAKOTCSA OT BCEX THUIOB 3aJlaHUM INHUCbMEHHOM 3K3aMEHAIMOHHOU
padoTHI.

B 2014 rony xomuccueit pazpadorunkos KUM I'MA-9 no xumun npezio-
KeHa CIeayrolas MoJIelb dKCepuMeHTanbHol yactu (3aaanus C3 u C4).

Ilpumep 1.

Jna nposedenuss sKcnepumenma NpeosoANceHvl Credyloujue peaKmussl:
Jrcene3o, meob, pacmeopul. xaopuoa xcenesa(lll), euopoxcuoa nampus u
cynogpama meou(ll). Bam makoice 8bl0ano n1abopamoproe o60opyoosarue, He-
00x00uUMOe 0I5l NPOBEOEeHUsL ONBbIMOS.

Buvibepume u3z uucia smux peakmusog me, Komopule Heo6xX00umbl 0Jisl NPo-
8e0eHUst 08YX NOCIe008AMENbHLIX peaKyull, Yymobvl 6 pe3ylbmame NOJLYUUMND
auopoxcuo osacenesza(ll).

3anuwume cxemy npespawjeHuil, 8 pe3yibmame OCYWeCmeleHUs KOMopoll
MOJICHO NOJYYUMb YKA3AHHOe 8eujecmeo. 3anuwume ypasHeHus 08X peaxkyull.
s peakyuu uonno2o obmena cocmasbme COKpAWeHHOe UOHHOE YPABHEHUE.

Brumanue: ¢ cnyuae yxyouienua camouyecmeusn nepeo Hauaiom onvimoe uiu
60 6pemsa ux 6bINOJIHEHUA 00A3AMEIbHO COOOuume 00 IMOM OP2AHUIAMOPY 6
ayoumopuu.

C4

IIposeoume peaxyuu 6 coomeemcmeuu ¢ cOCMasieHHOU CXeMol NPespaujeHull.
Onuwume usmMeHeHuUs, NPOUCXo0auue ¢ 8eujecmeamu 8 Xo0e NPoBeOeHHbIX PeakK-
yuti. Coenatime 6bl800 0 XUMUYECKUX CBOUCMBAX YUACMBYIOWUX 8 DeaKyuu Ge-
wecme (KUCIOMHO-OCHOBHBIX, OKUCIUMENbHO-80CCMAHOBUMEIbHBIX), NOOMEep-
JHCOEHHBIX 8 X00€ ONbIMOS8 U/UNU XUMUYECKOU CYMU NPOBEOeHHbIX peakyull (Kiac-
CUDUKAYUOHHBIX NPUSHAKAX PEaKYULL).

BrinonHenne nepBoro 3ajaHusi, MPEAINOJIaraeT COCTABJICHUE YpPaBHEHUU
JBYX TOCJIEIOBATEIbHBIX PEaKIUid, B PE3yJbTaTe UYEro MOXKET ObITh MOJIyYEH
ruapokcuy xenesa(ll). [ns storo ywyamumcess HeoOXOAMMO BCIIOMHHUTH, YTO He-
pacTBOpPUMBIE OCHOBAHMS, K KOTOPBIM OTHOcHUTCA ruapokcun sxenesa(Il), moiy-
4aloT, KaK MPABUIIO, B3AaUMOJAEHCTBUEM PACTBOPUMOM CONM U menoun. OgHako B
IIPEUIOKEHHOM CIIUCKE PEAKTHBOB UMEETCS TOJIBKO COJIb TPEXBAJIEHTHOTO JKEJle-
3a, HA OCHOBE KOTOpO# Oyaet oOpa3oBbeiBaThecs runpokcu xenesa(lll). Ha ocHo-
BAHUU ATOTO YYaAIIUECS TOJKHBI CAENATHh BBIBOJ, YTO BHAYAJIE CIEAYET MOIYYUTh
COJIb JIBYXBAJICHTHOTO JKeJie3a, HanpuMmep, B3aumoaeiicteuem cyibdara meau(Il)
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C3

U KeJie3a: xeje30, Kak 0oJee aKTUBHBIA METalll BRITECHUT Melb. Ha crnenytomei
CTaJIMM YK€ MOYKHO NOJIy4HuTh Tuapokcu xene3a(ll) BzaumoneiictBueM 31oil co-
JIY C TUAPOKCUIOM HaATpPHUSL.

Takum 00pazoM, AJi IPOBENECHUS SKCIEPUMEHTA ydaluecs JAOJKHBI UC-
II0JIb30BaTh B HOBOM CUTYAallMM 3HAHMS O CBOMCTBAX MPEJIOKEHHBIX BEIIECTB.

Hapsany ¢ npuMeHeHneM 3HaHU OHU JOJIKHBI OCYILIECTBUTh MPAKTUYECKHE
NEUCTBUS, CBSI3aHHBIE C BBIMOJHEHUEM DKCIEPUMEHTA, OTMCAHUEM E€r0 YCIOBUU U
HAO0JII01aeMbIX M3MEHEHUW C BEUIECTBAMHU, a TAKXKE MPEJCTABUTh OOOOIICHHBIN
BBIBOJI 10 pe3yJIbTaTaM dKCIEPUMEHTA.

B Ommkaifiel mepcnekTUBe paccCMaTpUBACTCs BKIIOYEHUE M JIPYTOM Mo/ie-

JIM 3KCIIEPUMEHTAJIBHBIX 3aJaHUH.

Ilpumep 2
s nposedenusi sKcnepumeHma npeonodceHvl Cledyiuue peaKmueol.
Mmeob, oxcud meou(ll), pacmeopvl xnopuoa Hampus, 2uOpoKcUOa Kaius u co-
JsIHasA Kucioma. Bam maxoice evioano nabopamoproe obopyoosanue, Heobxo-
oumoe 07151 NPoBeOeHUs. ONbIMO8.

Buvibepume u3 uucna smux peaxmusos me, Komopwvie HeoOX00UMbl O
nposedeHUsi 08X NOC1e008ameNbHbIX PeaKyutli, CO2NACHO 3A0aHHOl cxeme npe-
8paujeHul.

CuO — CuCl, — Cu(OH),.

Brumanue: 6 cnyuae yxyouienus camouyscmeus nepeo Hauaiom onvimoe uiu
60 6peMsa UX 8bINOJIHEHUS 00A3AMEILHO COOOuUme 00 IMOM OP2AHUIAMOPY 8
ayoumopuu.

C4

IIposedume peaxyuu ¢ coomeemcmesuu co cxemou npespaujeHull.

3anuwume ypasnenus npogedennvix peakyuil. /s peakyuu uoHHO20 0OMe-
Ha cocmaevme COKpaujeHHoe UOHHOe YPaGHeHUe.

Onuwiume uzmeHeHusl, NPOUCXO00AUUE C BEUeCMBAMU 8 X00€ NPOBEOCHHbIX
peaxyuti. Coenaiime 818600 0 XUMUUECKUX CBOUCMBAX YYACMBYIOWUX 68 PeaKyuu
gewjecmes  (KUCIOMHO-OCHOBHBLLX, OKUCIUMENbHO-80CCMAHOBUMENLHBLX), NOO-
MBEPIHCOECHHBIX 8 X00€e ONbIMOE U/UNU XUMUUECKOU CYMU NpO8e0eHHbIX PeaxKyull
(KaccuhurkayuoHHbix NPUHAKAX PeaxKyull).

B 3amanuu npejuioxkeHa KOHKpETHasi cxema MpeBpalleHus Bemects. s
MIPOBEICHUSI JIBYX IOCJIEIOBATEIBHBIX PEAKIMI HEOOXOIUMO BBHIOpPATh COOTBET-
CTBYIOILINE PEAKTHUBBI.

Kak u B nmpeaplayliemM 3alaHui, KOHEYHBIM MPOAYKTOM IMPEBPALCHUN SIB-
JISIETCSL HEPACTBOPUMOE OCHOBaHME. ETo MOXHO MONy4nTh HOOABIEHUEM K pac-
TBOPY COJIM PacTBOpA IIEJIOYH — THApOKcHaa Kanusa. A coib — xaopun meau(Il)
MOXHO TMOJYYUTh TOJIBKO B3aUMOJICHCTBHEM OCHOBHOTO OKcHJa (OKCHIa Me-
mu(Il)) ¢ constnoit kucnoroit. Tem He MeHee, pu O0IIel CoiepKaTeIbHOM OCHOBE
ATUX 3a/IaHU B JAaHHOM Clydae HE0OXOJIUM HECKOJIbKO MHOM acleKT MpPUMEHE-
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HUS 3HAHUU, KOTOPBIA TpeOyeTcs 1yl OOBACHEHUS TEHETUYECKOU CBSI3U MEXKITY
BEILIECTBAMU.

[IpakTuueckast AesATEILHOCTb, HEOOXOAMMAs Uil BBIMOJHEHUS 3aJaHus
aHaJIOTUYHA TOM, KOTOpasi ObliIa OMKCaHa BBIIIIE.

B xaxnplii BapuaHT, HapAay C YCJIOBUEM 3aJlaHUS, BKIOUEHA UHCTPYKIIMS
K BBIIIOJIHEHHIO SKCIIEPUMEHTAIbHOTO 3a1anus C4.

UHCTpyKuMsa no BbinonHeHuto 3agaHma C4

1. Mpuctynas K BeinonHeHuio 3agaHus C4, npurnacute K CBOemy CToNy opraHuaa-
TOpa B ayauTtopuu, Ans nofyyvyeHnsa notka ¢ nabopatopHbeiM 06opyaoBaHUEM U
peakTMBamMm.

2. lMpoutnTe ewe pas ycrnosue 3agaHusa C3 n ybegmrech, YTO Ha BblAaHHOM FI0TKE
HaxoguTcsl 5 nepeyvncrneHHbIX B YCNOBMM 3a4aHNs peaKkTUBOB.

3. lepen Hayanom BbINOMHEHNS 3KCNEPUMEHTA OCMOTPUTE EMKOCTU C peakTuBa-
MUK 1 onpegenuTte cnocob paboTbl C HAMMK:

e eCnn B CKNSAHKE YyXXe Haxo4uTCs NUneTka, TO 3TO 03HaYaeT YTo OTOOop XKua-
KOCTU 1 ee nepenvBaHue OCYLLECTBNAETCA MMEHHO C NOMOLWbL Hee. [ng
npoBefeHns onbiToB oToupatoT 7-10 Kanenb peakTuea;

e ecnM nuneTka OTCYTCTBYeT, TO B 3TOM Clnyyae nepenuBaHue pacTteopa
OCYLLECTBNAT Yepe3 Kpan CKNsHKW. B aToM cnyyae npu nepenveBaHun
pacTBOpa CKMAsIHKY pacronaratoT Tak, YTobbl NpU HaKMOHe 3TUKETKa OKa3bl-
Banacb CBepxy («3TUKETKY — B NnafoHb!»). MeaneHHo HaKNoHANTE CKNAHKY
Hag NpobupKon, NOKa HYXHbIM 06BbEM pacTBopa He nepenbeTca B Npobup-
Ky. O6bem nepenutoro pacteopa AormkeH coctaensatb 1-2 mn. (1-2 cm).
Kannto, ocTaBLUyOCA Ha roprbllKe, CHUMAKOT Kpaem TOM NocyAbl, Kyaa Ha-
NMBaETCS XUAKOCTb.

e ecnv ansa nposedeHus onbiTa TpebyeTca Ncnonb3oBaTb MOPOLUOK BeLlecT-
Ba (Cbiny4yee BELLECTBO), TO M3 EMKOCTU ero 6epyT TONMbKO C MOMOLLbIO f0-
XXEYKW, CoOBOYKa U LwnaTens.

4. Ecnun Bbl nepenunu/Haceinanu cywectBeHHO 6onbwe Tpebyemoro obvema, 10O
N3NULLEK XnakocTu/nopolka otébmpatoT B pesepBHyt0 npobupky. BosspaT pe-
aKTMBa B UCXOOHYHO EMKOCTb KaTeropmyeckun 3anpeLleH.

5. lNocne ncnonb3oBaHUs eMKOCTU C PeakTMBOM 3aKpblBanTe ee KpblwKon (Npob-
KOW) OT 3TOM XXE EMKOCTW.

6. [na pacTtBopeHus B BOAE MOPOLLKA MW NEpPEMELLUMBAHUSA peaKTUBOB Crerka
yaapante nanbuem no aHy npobupku.

7. [nsa onpepeneHuns 3anaxa BelwecTBa, B3AMaxaMu PyKM Had ropsibiLUKOM eMKOCTM
C BELLeCTBOM HanpasnanTe ero napbl Ha cebs.

8. [lpn Heob6xo4MMOCTUN NPOBECTU HarpeBaHne NPodbMpKN C peakTuBamMmn Ha Cnup-

TOBKe:
& CHMUMUTE KOJIMA4YOK CrNMPTOBKNA U MNMOAHECUTE 3aXOKEHHYI0 CMNUYKY K qI)VITI/IJ'I}O
CMNPTOBKW;

e 3akpenuTe npobupky B npobupkogepxaTerne Ha pacctogHum 1-2 cm. OT
ropnbillka Npodbunpku;

e BHecuTe NpobupKy B nrams CNMPTOBKM U nepeaBurante ee B MiamMeHu
BBEPX W BHM3 TaK, YTOObI NpobuMpKa C XXMAKOCTbIO paBHOMEPHO Nporpenacs.
[lanee MOXHO HarpeBaTb TONbKO Ty MPOBUPKK, B KOTOPOW HaxogsaTca Be-
LLlecTBa, NpU 3TOM yOepXnBasi ee B Ccrierka HakimioHHOM NOJIOXKEHUN.

e  OTKPbITbIN KOHEL, NPOBGMpPKKN 0TBOANTE OT cebs 1 Apyrnx nuu;

e [OCne HarpeBaHUs XUAOKOCTU NOCTaBbTe NpobupkogepkaTenb ¢ NPOdMpKo
Ha NoACTaBKy U NPUKPONTE PUTUMb CIIMPTOBKM KOMNMA4YkoM OT Hee.
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9. B cnyvae nonagaHus BellecTBa Ha pabounin CTon yganute ero ¢ NnOBEPXHOCTU
cTona c NOMOLLbI0 cangeTKu.

10. Tpu nonagaHnn peakTUBOB Ha KOXY MW ofexay obpaTuTech K opraHn3aTopy
B ayantopuu.

11. Tlpun BbINONHEHUM OMbLITOB PEKOMEHAYETCHA 3anucbiBaTb Ha YEPHOBUKE CBOWU
HabnaeHns 3a N3MEHEHUSIMU, NMPOUCXOASALLNMM C BELECTBaMUN B X04€ peak-
LR,

OCOBEHHOCTH OINEHKHU JOCTUXEHUS ITVIAHUPYEMBIX PE3YJIBTATOB
ITPU BBINIOJTHEHUU DKCIIEPUMEHTAJIBHBIX 3A TAHUI

[Ipn pa3paboTke KpUTEpPUEB OLEHUBAHMS BBIIIOJHEHHS AKCIIEPUMEHTAIb-
HBIX 33J]aHUM yuTeHa cnenuuKa X COACpKaHus, a TaKKe MPUHAT BO BHUMaHUE
OIIBIT OLICHUBAHMSI BBINOJIHEHUSI YUEHUYECKOTO IKCIIEPUMEHTA B PEAIbHOM yueO-
HOM ITpoLiecce.

OO0s13aTENBHBIM COIIPOBOXKIEHUEM KaXkI0I0 HKCIEPUMEHTAIbHOIO 3aJaHUs
C Pa3BEPHYTHIM OTBETOM SBISIOTCS KPUTEPUU OLICHUBAHUS €r0 BBINOJIHEHHUS, B
COCTaBe KOTOPBIX IMPUCYTCTBYET MO3JIEMEHTHBII 00pasel] BepHoro oreera. Cym-
MapHbI 0aJlj1 3a BBINOJIHEHUE 33/1aHUs OINPENEsIeTCs IO YUCTY BEPHBIX DJIEMEH-
TOB, YKa3aHHBIX B OTBETE YyYalllerocs, KaXIblid U3 KOTOPBIX OolleHuBaeTcs 1 Oan-
JIOM.

banibl, mosrydeHHbIE 3@ BBINOJHEHUE YKCIIEPUMEHTAJIBHOTO 33JIaHUs, CyM-
MUPYIOTCS ¢ OaylaMH, KOTOPBIE MOJTYUYEHBI 32 BHIITOJIHEHUE BCEX APYTHUX 3aJaHUM
sK3amMeHalmoHHOM padoTsl [ A.

Kpurepuu onieHMBaHUsI SKCIIEPUMEHTAIBHOTO 3a/laHus pa3paboTaHbl B CO-
OTBETCTBHUU C COJEPKAHUEM 3aJaHUSI.

[Tpennaraem nmapameTpbl OLEHUBAHUS BBINOJIHEHMSI 3KCHEPHUMEHTAIBHOTO
3aganus C4.

Conep:xanue BepHOT0 0TBETA ¥ YKA3aHUA 10 OLEHUBAHMIO (10- | Banbl
MyCKAIOTCs MHBIE (POPMYJIMPOBKH OTBETA, HE HCKAYKAIOIINE €r0 CMBICIIA)

K1 |Odopmiienue pe3ynbTaToB BHINOJTHEHHUS IKCIIEPUMEHTA 3

OnucaHbl U3MEHEHUS, POUCXOISIIINE C BEIIECTBAMU B XOJ€ IKC-
MEpUMEHTA C BEIIECTBAMM:

1) nns 1-i1 peakuuu

2) nast 2-i1 peakuuu

CdopmynupoBaH BbIBOJI 0 XMMUYECKHX CBOMCTBAX y4acT-
BYIOIIIMX B PEAKIIUU BEUIECTB (KUCIOTHO-OCHOBHBIX, OKHCIIUTEIb-
HO-BOCCTAHOBUTEIBHBIX ), TOJITBEPKACHHBIX B XO/I€ ONBITOB W/UIH
XUMHUYECKON CYTH MPOBEICHHBIX peakiuil (Ki1accuPruKanoOHHbIX
pU3HAKaX peakiuii).

CoOmrofieHne MpaBui IPH BBITIOJIHEHUHW XHMHUYECKOTO JSKCIEPH- 2
K2 | menTa:
® cobOnmooeHue npasuil npu omoope HyHCHO20 KOIUYEeCMBd peak- 1
muea.

(oTOOpa KUAKOCTH U €€ NepesuBaHusl, 0T00pa U3 EMKOCTH MOPOLL-
Ka BEILECTBa, yJNaJeHUsi M30bITKa peakTHBa, OOpAIICHUS C eMKO-
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CTSIMU C PEAKTUBAMH U JP.)

® cobOnodeHue npasul npu NPo8edeHUU XUMUYECKUX PeaKyuli. 1
(pacTBOpeHMs TMOPOIIKA, MEPEMEIIMBAHUS PACTBOPOB, H3yUCHHS
3amaxa BeIleCTBa, HAarpeBaHMsl HA COUPTOBKE U JIp.)

Maxcumanvrwviu 6ann 5

>kl_[If)I/IMC‘-IEIHI/IeI OICHUBACTCA CICHUAIIMCTOM, HAXOAANIUMCA B ayJUTOpPUHW W HaA-
6J'IIOI[3IOHII/IM 3a BBIIIOJIHCHHUECM OKCIICPUMCHTA.

OPI'AHMU3AIIMOHHBIE BOITPOCHI IPOBEJAEHUA SKCIIEPUMEHTAJIBHOM
YACTHU 3K3AMEHA

Haubonee npobiemMaTUUHBIMU HA CETOAHSIIHUI JI€Hb OCTAlOTCS BOIPOCHI,
CBSI3aHHBIE C OpraHU3aLUEN SKCIIEPUMEHTAIBHON YaCTHU 3K3aMEHA, BPEMEHEM €0
MPOBEICHUS U 00ECIIEUeHUEM YCJIOBUM, KOTOPbIE HEMPEMEHHO JIOJKHBI COOJIIO-
JaThCsl B JAHHOM CJIyYae.

VYcaoBus, 0 KOTOPBIX Jajee MOWIET pedb, COCTABIEHbI HA OCHOBE HOPM
CanlIuH 2.4.2.1178-02.

TpedoBanus k aynuropun (kadunery xumuu) B I1119, B koTOpOoM npoBoaUT-

CHA NMMPAKTHYECCKAA YACTh JK3aMeEHA 10 XUMHH
(B coorBercTBUU ¢ CanlluH 2.4.2.1178-02)

1. B xabunere M10MKHO OBITh YCTAHOBJICHO HE MEHEE JIBYX PAKOBHH C IMOJ-
BOJIKOW BOJBI: OFIHA - B ayJIMTOPUH, ApyTras - B J1aOOPaHTCKOM MOMEIIIe-
HUU.

2. JlabopaHTCKOE NMOMEUIEHUE JTOJKHO MMETH JIBa BBIXO/Ia (3alUparoIIrecs
JIBEpU): B JJAOOPATOPUIO U OO0S3aTENIbHBIN JTONMOJHUTEIBHBIN BBIXOJ B
KOpPHUAOP (peKpealuio).

3. Ayautopusi u J1abOpPaHTCKOE MOMEIICHUE JOJKHBI OBITh OOECIeUeHbI
OTOIUJICHUEM U MPUTOYHO-BBITSXKHON BEHTUIISIIIUEH.

4. Ayautopus U JIaDOpPaHTCKOE IMOMEUICHUE IOJKHBI ObITh 00€CreyYeHbI
CPEIICTBAMH MOXKAPOTYIICHHS: OTHETYIIUTENb, KOIIMa, MECOK.

5. JlabopaHTckoe MOMENIECHHS JOJKHO UMETh MeOenb Jii OpraHu3aliu
paboThI TabopaHTa (IOATOTOBKH YUYEHUYECKOTO HKCIIEPUMEHTA).

6. JlaGopaHTckoe moMeleHne JOMKHO ObITh 00€CIIeueHO anTeYKON CKOpOi
NOMOIIH, cel(oM Al XpaHEHHUs SJOBUTHIX BEIIECTB, MKadamMu s
XPaHEHMs pEaKTUBOB U 000pYAOBaHUS.

7. B odopmnenun kabuHeTa MOJDKHBI MpHCYTCTBOBaTh llepmommueckas
cucrtema JI.M. MenneneeBa, tabnuia pacTBOPUMOCTH U 3JIEKTPOXUMHU-
YEeCKUU psijl HAPSYKEHUS METAIIJIOB.

Chopmynupyem TakxKe HEKOTOpbIE OOIIKE TOJOKEHHUS MO MOATOTOBKE U
IPOBEJICHUIO KCIIEPUMEHTAIBHON YaCTH DK3aMEHa 110 XUMUHU.

1. Ilpaktuueckast yactb ['MA 1mo XMMUU TPOBOJIUTCS B IIYHKTaX MpOBEe-

Hus sk3amena (II1D), umeromux kaOMHET XMMHH, COOTBETCTBYIOIIUN

yKa3aHHBIM TpeOoBaHUsM. [laTa mpoBeaeHHs dK3aMeHa yCTaHABIMBACT-

cs POK.
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2. OTBETCTBEHHBI 3a IPOBEIACHHE HK3aMEHA, HA3HAYCHHBIM IIPUKA30M
Ympasnenus odpaszoBanus (nanee YO), 3a01aroBpeMeHHO 00ecreuynBaeT
TOTOBHOCTh MOMEILEHUS K 3K3aMEHY: MOA0HpaeTcs HEOOXOAUMBI KOM-
IUIEKT PEAKTUBOB W 00OPYIOBaHUs; MOAOUPAIOTCS E€MKOCTH-CKISTHKU
o0bemMoMm 20-50 M1 ¢ TBEpIbIMU BEIIECTBAMU UJIM PACTBOPAMU BEILIECTB.
Ha cxisiHKkax JOJKHBI OBITH HAaKJIEEHBbl 3TUKETKU C (OpMyjamMu Be-
HIECTB, U 3HAKU OMACHOCTH.

3. B neHn npoBelieHHs dK3aMeHa MOATOTOBIICHHBIE 000PYAOBaHUE U PEaK-
TUBBI PACIIOIATAIOTCS B 1aOOPaHTCKOM.

4. Jlng npuemMa sK3aMeHa Ha3HA4YaeTCsl KOMUCCHS, COCTOSALIAs U3 IKCIEp-
TOB-3K3aMEHATOPOB, OLICHUBAIOIUX TEXHUKY BBIITOJIHEHUS XUMHYECKOTO
’KcrnepuMeHTa (U3 pacyera | sKcHepT Ha 5 3K3aMEHYEMbIX) U OTBETCT-
BEHHBIM 3a BbIJAYY 3K3aMEHYEMbIM J1a0OpPaTOPHOro 0OO0pYIOBaHHUS
(yuutens XxuMuu uin Jabopant, pabortatomuii B ganaom [1113).

5. K sk3ameHy n0ImycKaroTcs ydamuecs, He UMEIOINUE MEAULUHCKUX MPO-
TUBOIIOKa3aHUM 711 pabOThl C XUMUYECKUMH BEIIECTBAMH, YTO JOJIKHO
OBITH 320JIarOBPEMEHHO MOATBEPKICHO PACIIUCKON POIUTENEH.

6. Ilepen HauamoM sK3amMeHa BCE yyalluecs MO/ PACHUCKY JOJXKHBI ObITh
O3HAKOMJIEHBI C MpaBHJIAMHU TEXHUKU O€30MacHOCTU IpH padboTe B XU-
MUYECKOH J1abopaTopuu, a Takke Mpu padoTe ¢ BelecTBaMu U jabopa-
TOPHBIM O0OpYAOBaHHEM. Y4alluecs, HapyLUIUBIIKE 3TU MpaBUiIa, yIa-
JSIOTCS € 3K3aMEHa.

Jlsis IpoBeieHUsl SKCIIEPUMEHTAILHOM 4acTh dK3aMeHa HEeOOXOAMMO PYKO-
BOJICTBOBAaThCS « MUHUMAIBHBIM TIEPEUYHEM PEAKTHBOB U 000PYIOBaHUM», KOTO-
PBIiA TIpeIaraeTcs ISk OCHAIIECHUS IIKOJIBHBIX XUMUYECKHX KaOUMHETOB.

(Cnemuduxarus KM ET'D 2014 roga. [Ipunoxenue 2.)
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(Cneyuguxayus. [Ipunooicenue 2)

MuHHMAJIbHBIN NIepeYeHb PEaKTUBOB U 000PY10BaHM 1, HEOOXOAMMbIH /1151
NPOBEACHUS IKCIIEPUMEHTAJIbHON YaCTH IK3aMeHa

No O6opynoBanue KonunuectBo

U3 pacyera

Ha | mapry
1. | [lIratuB naboparopusiii [11JIb 1
2. | Becsl Texunueckue ¢ rupamu g0 500 r 1
3. | Becnl maboparopssie asekTponHble 10 200 r 1
4. | Tlpubop aJsig noaydeHus: u cOopa ra3on |
5. | 3axuM npyKMHHBIN 1
6. | CnupToBKa 1abopaTopHas 1
7. | Boponka nenurenbHast KonycHas B/[-3 1
8. | BopoHka koHHUYECKas 1
1

9. | CreknsiHHas najgouka

10. | TIpo6upka I1X-14 10
11.| IIpobupxka I1X-16 10
12.| CrakaH Bbicokuil ¢ HocukoM BH-50 ¢ MeTkou 2

13.| Hunuaap uzmepurenbHbiid 2-50-2 1

14.| Iratus nys npodupok Ha 10 rHE3 T 1

15. | T"'a300TBOIHAS TPYOKa C MpOoOKOH (THOKast) 1

16.| Cerka acOecroBas 1

17.| Yama BpinapuBaTeabHast |

18.| Hdepxxarenb ajis npoOUpPOK 1

19.| [InaTtens (Jioxkeuka st 3a60pa BEIIECTB) 2

20.| Pa3naTouHEBIN JIOTOK 1

Oob6opynoBanme 1Jisi MPUTOTOBJICHHUSI M XPAHEHUS PACTBOPOB B JIa00paTopuu

No O6opynoBanue KonuuectBo
1. | HaGop ¢1akoHOB 17151 XpaHEHUsI paCTBOPOB U PEak- B 3aBUCUMOCTH
THUBOB OT KOMILIEKTAIIUU
2. | Hunuuap uzMepurtenbHbii ¢ HOCUKOM 1-500 2
3. | Crakan Beicokuii 500 M 3
4. | narens (Jioxxeuka st 3a00pa BELIECTB) 5
5. | Habop epiiieii 1uist MBIThsI IIOCY JIbI 3
6. | Xanar 1
7. | Pe3nHOBBIC IEpUYATKH
8. | 3amuTHRIE OYKHA
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Pacxoanbie MaTepHaJbl, HCOﬁXOI[HMLIe AJA IMIPOBEACHUA XUMHUIECCKHUX IKC-

NePpUMEHTOB
Marepuan N3 pacuera [Tpumeuanus
1. Cnupt 3TUIIOBBIN 20 MJ1 Ha OAHY CHIUP- Crporas ot-
TOBKY Ha OJIMH pa3 YETHOCTD
2. bymara ¢uiasTpoBanbHas | HAa OAWH SKCIIEPUMEHT

MuHuMAJIbHBII Haﬁop P€aKTUBOB, HCOGXOI[HMBIﬁ AJIA TIPOBEACHUA XUMHUYIC-
CKOI'0 SKCIICPUMEHTA HAa IK3aMCHE

Ne | OGopynoBanue B xakom BuJie BbIIAETCA
1. AJIFOMUHUN rpaHyJIbl

2. Keneso CTPYXKKa

3. [uHK Ir'paHyJibl

4. Menp IIPOBOJIOKA

5. Oxcun meau (1) MTOPOIIOK

6. Okcug Mar"us TTOPOIIOK

7. ConsiHast KucioTa pa30aBIIEHHBIN PacTBOP
8. CepHas kuciora pa30aBIEHHBIN pacTBOP
0. ®docdopHas kuciaoTa pa30aBJIeHHbIN pacTBOP
10. | I'mppokcuna HaTpUs pacTBop

11. | T'unpokcua Kby pacTBoOp

12. | T'unpokcua Kby TBEPBIN

13. | Xnopun Hatpus pacTBop

14. | Xnopun narus pacTBoOp

15. | Xnopua kanpuus pacTBoOp

16. | Xnopun meau (11) pacTBop

17. | Xnopuna alroMUHUS pacTBOp

18. | Xmopwun xenesa (I11) pacTBop

19. | Xnopua aMmMoHus pacTBOp

20. | Xaopua b6apus pactBop (He 601ee 5%)
21. | Cynbdat HaTpus pacTBop

22. | Cynbdat maraus pacTBop

23. | Cynbdat meau (1) pacTBop

24. | Cynbdat xenesa (II) pacTBop

25. | Cynbdat nuHka pacTBop

26. | KapboHat HaTpus pacTBop

27. | KapOoHar kanbius (men, Mmpamop)

28. | I'mapokapOoHaT HaTpus pacTBop

29. | ®ocdar Hatpus pacTBop

30. | Cynbdut HaTpus pacTBoOp

31. | Cynbdua Hatpus pacTBop

32. | bpomua HaTpus pacTBop
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33. | Momua HaTpus pacTBop
34. | Hutpart cepebpa pacTBoOp
35. | AMmuak pacTBop
36. | Ilepoxkcua BogopoJia pacTBOp
37. | MeTtunopanx pacTBOp
38. | Jlakmyc cuHuii pacTBOp
39. | ®enondranenn pacTBop
40. | YHuBepcanbHBII UHAUKATOP Oymara

*[Ipumeuanue: Bemecta VII rpynmel XpaHeHUsT — BEIIECTBA MOBBIMIEHHON (PU3HUOIOTHUECKOM
aKTUBHOCTH, XpPaHUTh B JIAOOPAHTCKOM B cerde.
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