«YTBEPKIAIO» «COI'TACOBAHO»
JupekTop IIpeacenarenn
®I'BHY «®enepannAblii HHCTHTYT Hay4no-meToau4eckoro cosera
negaro ®T'BHY «®PUIN» no xumuu

Qg/ ~"A.T. Maxyra

« 09 » feoadfes 2022 r.

. «/ (09 wco3ctes 2022r.

2

I'ocynapcTBeHHasi HNTOrOBas aTTeCTAlUsI N0 00Pa30BaATEJbLHBIM
IMPOrpaMMaM OCHOBHOI0 0011ero oopazoBanusi B popme
OCHOBHOT'0O IOCY/IapCTBEHHOI'0 IK3aMeHa

Cneundukanus
KOHTPOJIbHBIX U3MEPUTENIbHBIX MAaTEPHUAJIOB
Uit mipoBeaieHus B 2023 rogy OCHOBHOTO
roCy/1IapCTBEHHOI'O IK3aMEHa
no XUMUNU

HOArOTOBIIEHA (DefiepallbHBIM TOCYAapPCTBEHHBIM OI0IKETHBIM
. HAYYHBIM YUPEXKICHUEM .
«OEJEPAJIBHBIM MTHCTUTYT [IEJAT OT'MYECKIX U3MEPEHW

Cremm¢ukanus KUM OI'D 2023 . X1UMMUSL, 9 kmace.  2/17

Cnennduxanust
KOHTPOJIbBHBIX U3MEPUTEIbHBIX MATEPHUAJIOB 1JIH NIPOBEACHUSA
B 2023 roxy 0CHOBHOI'0 roCy1apCTBEHHOT0 IK3aMeHa
no XUMHUHN

1. HazHayeHHe KOHTPOJIbHBIX U3MepHTeIbHBIX MaTepuaios (KMM) OI'D
OcHOBHOI TocynapcTBeHHbIH dk3ameH (OI'D) mpencrtaBiser coboit dopmy
roCyJapCTBEHHOM MTOrOBOM aTTECTAllUM, HNPOBOAMMONH B ILENSX OINpelelcHUS
COOTBETCTBHUS pe3yIbTAaTOB OCBOCHHUS 00y4aroLUMMUCs OCHOBHBIX
00pa3oBaTeIbHBIX TMPOrPaMM OCHOBHOTO 0OIIEro o0pa3oBaHUs TpeOOBAaHUAM
(enepaTbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa. [ yka3aHHBIX
neneil MCHonb3ylOTCS KOHTPOJIbHBIE U3MepuTenbHble Marepuansl  (KHMM),
MPEJCTABIISAIONINE COO0I KOMIUIEKCHI 33IaHUi CTaHIAPTU3UPOBAHHON (YOPMBI.
OI'D npoBoguTtcs B coorBeTcTBUU ¢ DegepanbHbIM 3aK0HOM OT 29.12.2012
Ne 273-®3 «O06 obpasoBanmu B Poccnmiickoit ®emepanmu» wu Ilopsaxom
NpOBEICHUsI TOCYIAPCTBEHHON MTOrOBOHM arrecTallud MO 00pa30BaTENbHBIM
nporpaMMaM OCHOBHOTO 0OOIIeTO 00pa3oBaHUs, YTBEPKAEHHBIM IIPHKa30M
Munnpocsemenus Poccun u Poco6pramgsopa ot 07.11.2018 Ne 189/1513.

2. lokyMeHTBI, onpegensomue cogepxanue KM OI'D

Conepxxanne KHUM OI'D ompenpensiercs Ha ocHOBe (helepaibHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIHHOTO CTAHIAPTa OCHOBHOTO 00IIET0 00pa3oBaHus
(npuxa3 MuHoOpHayku Poccun ot 17.12.2010 Ne 1897) ¢ yuérom IlpumepHoit
OCHOBHOW 00pa30BaTeNbHONW MpPOrpaMMbl OCHOBHOTO 0OILIEro oOpa3oBaHuUs
(omobpena pemieHueM (eaepaibHOro yueOHO-METOINYECKOrO OOBEAUHEHUS I10
obmiemy oopasoBanuto (mpotokodi ot 08.04.2015 Ne 1/15)).

B KHM oOecrieueHa IPEeMCTBEHHOCTh IIPOBEPSICMOTO  COMACPIKAHHS
¢ ¢enepasbHBIM KOMIOHEHTOM T'OCYAapCTBEHHOTO CTaHIAapTa OCHOBHOTO OOILEro
oOpa3oBaHus 10 XUMHUH (TIprka3 MunoOpa3zosanus Poccuu ot 05.03.2004 Ne 1089
«006 YTBEPXKICHUH (enepanbHOTO KOMITOHEHTA TOCYIapCTBEHHBIX
o0pa3oBaTeNnbHBIX CTAHJAPTOB HA4aJbHOrO OOIIEro, OCHOBHOIO OOIIEro
U cpenHero (TMOITHOro) o0mIero oopa3oBaHus»).

3. Hoaxoas! Kk 0TGOPY conepaxanusd, paspadorke crpykrypst KUM OI'D
PazpaGorka KM ocymecTBisiach ¢ y4€TOM CIEAYIOIIMX — OOIIMX
MOJI0XKEHUH.

e KUM opueHTHPOBAHBI Ha NPOBEPKY CHOPMUPOBAHHOCTH yMEHHH, BHIOB
JeATEIIBHOCTH, KOTOpbIe HEOOXOTMMBI HPH YCBOCHHHM CHCTEMBI 3HAHHI,
paccMaTpuBaeMOM B KadyeCcTBe HHBApHAHTHOTO SApa  COAEPHKAHUA
JIEHCTBYIOMIMX TPOrpaMM MO XUMHH Ui OCHOBHOW IIKOJBL TpeGoBaHUs
K pe3ysibTaTaM OOYUYCHHS OIPENEIIOTCS B COOTBETCTBHHU C (pemepantbHBIM
rOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHJAPTOM OCHOBHOIO OOILEro
o0Opa3oBaHuUs.
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e KVM mnpusBaHbl o0ecneuyuBaTh BO3MOXKHOCTh IU(PPEepeHIUPOBAHHON
OIICHKH MOJTrOTOBKH JK3aMEHYEMBIX. B 3THX IeJsIX MpoBepKa OCBOCHHUS
OCHOBHBIX ~YMEHHHl W  3JEMEHTOB  COJACPXKAHUSA  Kypca  XHUMHH
OCYIIECTBIIACTCS Ha TPEX YPOBHSAX CIIOKHOCTH: 0a30BOM, MOBBIIICHHOM
7 BBICOKOM.

e VYueOHBIH MaTepHai, Ha 0a3e KOTOPOTO CTPOSTCS 3aJaHUs, OTOUPAETCS IO
NMPU3HAKYy €ro 3HAYUMOCTH Ui 00IIeo0pa3oBaTebHOW IOATOTOBKH
BBIITYCKHUKOB OCHOBHOW HIKOJIBL. IIp 3TOM 0c000€¢ BHUMaHHE yIeIsIeTCS
TEM DJIeMEHTaM COJIePKaHUs, KOTOPBIE MOIYyYaloT CBOE pa3BHTHE B Kypce
XUMHUU CPEJTHEH IIKOIIBI.

ConeprxaHue 3aJaHMil Pa3pabOTaHO MO OCHOBHBIM TeMaM Kypca XHMHH,
00bEeTMHEHHBIM B IIECTh COAEPIKATENbHBIX OMIOKOB: «OCHOBHBIE MOHSITHS XHUMUHU
(YpoBeHb aTOMHO-MOJIEKYJISIPHBIX TpeacTaBieHui)», «llepuoamueckuii 3akoH
u [lepuomuueckas cucteMa XuMH4Yeckux  anemeHtoB  JI.M. Menneneesay,
«Ctpoenue BelecTBay, «MHOroo0pasue XUMHUYECKUX peakiuii», «MHoroobpasue
BEIIECTBY», « DKCIIEPUMEHTANbHAS XHMUS.

4. CBs3b dxk3amMeHanmonHoii mogeau OI'I ¢ KUM EID

IIpeemctBennocts Mozenu OI'D 2023 r. ¢ KM EI'D mo xumuu
MPOSBIISIETCA KaK B COJEpXKAaTelIbHOM, TaK U B JIEATEIBHOCTHON COCTaBIISIOIIEH
9K3aMCHAI[MOHHON MOJeNu. DTO CTalo BO3MOXXHBIM TIPEXJE BCero Oiaromaps
UCIONB30BaHUID (HopM ¥ (HOPMYJIUPOBOK 3a/laHUil, aHAJOTUYHBIX MOCISAM
saganuit ET'D. Tak, mis mpoBepku CHOPMHUPOBAHHOCTH YCBOCHUS MOHSTHH,
M3y4aeMbIX B CHCTEMAaTHUYECKOM Kypce XHMHH OCHOBHOM IIKOJIBI, MPEAJIaratoTcs
3alaHMsl Ha CPaBHEHHE WM KIACCH(PUKAILUIO MpearacMbiXx OOBEKTOB, a TaKKe
Ha MX TPUMEHEHHE B TIPOIIeCcCe aHaTN3a XUMUYECKOH HH(OpMALINH.

B KM OI'D no xumuu Takke BKIIOYEHbI 33/1aHUs, IpeaycMaTpUBaIoIIe
MPOBEPKY YMEHHs MPOTHO3MPOBATH BO3MOXKHOCTH IPOTEKAHUS XHMHYECKHX
peaxIuii U cocTaB 0Opa3yIOIIMXCS MPOIYKTOB PEaKlnid, OMUCHIBATH MPU3HAKU HX
MPOTEKAHWSI WM ONPEACIATh PEAKTHBBI, HEOOXOAMMBIC IS TMPOBEACHUS
Ka4eCTBEHHBIX PEAKLUN.

Tak xe, kak u B Bapuante EI'D, Goiblioe BHHMaHUE YJEJIEHO NPOBEpKE
c()OPMUPOBAHHOCTH  CHCTEMHBIX  3HAaHMM O  XMMHYECKHX  CBOMCTBax
HEOPTaHWYECKUX BEIIECTB.

5. XapakTepucTHKa CTPYKTYpbI M coaep:kanusas KUM OI'D

Pabora cocTrout U3 AByX 4acTeu.

Yacte 1 conmepxur 19 3agaHuil ¢ KpaTKUM OTBETOM, IOAPAa3yMEBAIOLIMX
CaMOCTOSTENFHOE (OPMYJIHMPOBAaHWE W 3aliCh OTBETA B BHAE 4YHCIA WA
MOCIIEA0BATEIbHOCTH LUDD.

Yactp 2 coxmepxuT 5 3amaHuil: 3 3ajaHMA 3TOM 4YacTH IOJpPa3yMeEBaIOT
3aMUCh Pa3BEPHYTOrO OTBETA, 2 3aJaHUS STOU YaCTU NPEIIONAraoT BHIIOIHEHHUE
PeaNEHOTO0 XUMHYECKOTO SKCIIEPUMEHTA X 0(OPMIICHHE €0 Pe3yJIbTaToB.

Pacnipenenenue 3aganuii no yactsm KM npencrasieno B tadmutie 1.
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Tabruya 1
Yactu |KoanuectBo | MakcuMaibHBIH [IpoueHT MakcUMaIbLHOTO Twun 3agannit

paboThl | 3amaHMil | MEpBUYHBIM Oamn  |nepBUYHOrO Oailia 3a 3aJaHus
JIAaHHOM YacTH
OT MaKCHMAaJIbHOTO
NIEPBUYHOrO Oaia 3a BCIo
paborty, pasaoro 40

Yacts 1 19 24 60 C xpaTKuM
OTBETOM
Yacts 2 5 16 40 C pa3BépHyTHIM
OTBETOM
Hroro 24 40 100

6. Pacnipenenenue 3aganunii KUM OI'D no copep:kaHuI0, MPOBEpPsieMbIM
YMEeHHUSIM U croco0aM e TeTbHOCTH

IIpu onpenenenun konuuecta 3ananuii KUM OI'D, opueHTHPOBAHHBIX HA
MIPOBEPKY YCBOCHHUS YUeOHOTO MaTepHana OTAETbHBIX COAEPKATENbHBIX OJIOKOB /
JIMHUHN, YIATHIBAJICS TPEXK]IE BCETO 3aHUMAaeMbIil MU 00BbEM B CONIEpKAHUM Kypca
xuMuu. Hampumep, ObUT MPHHAT BO BHUMaHHWE TOT (AKT, YTO B CHCTEME
MOJTOTOBKH OOYYAIONIMXCS OCHOBHOW IIKOJIBI HAWOOJBIIMA OO0BEM 3HAHMU,
ONpEAETAIONNX YPOBEHb UX IMOJATOTOBKH, OTHOCHTCS K TaKHM COJEpPXKAaTeIbHBIM
OmokaM, kak «MHOroobpasue XHMHUYECKHUX peaknuity u «MHoroobpasue
BeniecTB». [1o 3TOW mpUYMHE cymMMapHas J0Js 3aaHuil (0T 0oOIIero KoJu4ecTBa
BCEX 3aJaHWi), MPOBEPSIOIIMX YCBOGHHWE HUX colepxkanus, cocraBuwia 30%
M0 KKAOMY U3 pa3ieioB. 3HAUNTEIbHAS JOJIs 3a/IaHHi, BKIIOYEHHBIX B BAPUAHT,
OTHOCHTCS TAKXK€ K pa3zaeny « DKCIepUMEHTAbHAs XUMUS.

Pacnpenenenne 3amaHuii TO COAEp)KaTEeNbHBIM —pas3jienaM  OTpa)aeT
Tabnuua 2.

Tabnuya 2
Ne HazBanue paznena KommyectBo| Makcu- IIpouieHT MakcUManbHOTO
3aJaHUi MaJIBHBIM | MEepBUYHOTO Oaiia 3a 3aaHus
MIEPBUYHBIN| JTaHHOTO BHIA JAEATEIHHOCTH
Oan OT MaKCHMaJIbHOTO

NIEPBUYHOI'O OaJuia 3a BCIO

paborty, paBHoro 40
1 | «OcHOBHBIE MTOHATHS 2 2 5
XUMUH (YpOBEHb aTOMHO-
MOJIEKYJIIPHBIX
MIPeACTaBICHU)»

2 | «Ilepuogndeckuii 3aK0H 3 4 10
u Ilepuoanueckas
CHCTEMA XMMHYECKHX

9JIEMEHTOB
J .. MenneneeBay»
3 | «CtpoeHne BemecTBa» 2 2 5
4 | «MHOroob6pasue 6 9 22,5

XUMHUYECKUX PEAKLIUN»
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Ne Hazpanue paznena KommyectBo| Makcu- IIpouieHT MakcUManbHOTO
3a/1aHui MaJIBHBIM | MEPBUYHOTO Oalia 3a 3aaHus
MEPBUYHBIN| JaHHOTO BUA ACATCIHHOCTH
Oan OT MaKCUMAaJbHOTO

MepBUYHOTO Oaia 3a BCIO
paborty, paBHoro 40

5 | «Muoroobpazue 6 14 35
BEILIECTB»
6 | «DxcnepuMeHTalbHas 5 9 22,5
XUMHSD)
Hroro 24 40 100

7. Pacnpenenenne 3axanuii KHM OI'D no ypoBHSAM CJI0:KHOCTH

Yacte 1 KHWM comepxutr 14 3amaHmii 0a30BOro ypOBHS CIOXKHOCTH
U 5 3aJaHuil MOBBILICHHOTO YPOBHA CIOXXHOCTH. YacTh 2 COIEpXKHUT 5 3amaHuit
BBICOKOT'O YPOBHSI CJIOKHOCTH.

Pacnipenenenue 3a1aHuii o ypoBHSM CJI0KHOCTH MPEJCTABICHO B Ta0HIIE 3.

Tabauya 3
ypOBeHL KomuuectBo MakcumanbHbIH HpOHeHT MaKCUMaJIBHOT'O NIEPBUIHOTO
CJIOKHOCTH 3a7aHui HepBUYHbIN Oamn Oaia 3a 3a/JaHKs JAHHOTO YPOBHS

3a/1aHui CIIOXKHOCTH
OT MaKCHMAJILHOTO NIEPBUYHOTO Oasua
3a BCIO paboTy, paBHOro 40

ba3oBbIit 14 14 35
TToBBIIIICHHBIH 5 10 25
Bricokwmii 5 16 40

Wroro 24 40 100

8. IIpoao/IZKUTEILHOCTB IK3aMeHAa
Ha BrInosHeHNEe 5K3aMeHAIMOHHOM paboThl oTBOUTCS 3 yaca (180 MunyT).
PekoMenayemoe BpeMsi Ha BbITIOJHEHHME 3ajaHui 4yacth 1 — 60 MHHYT
(1 gac), a Ha BEIMoMHeHUe 3ananuii yactu 2 — 90 munyT (1 gac 30 MUHYT).
K Bemmonnenuto 3amaHus 24 ydYaCTHHK MOKET NPUCTYNATh IMOCTE
BBINOJIHEHUS 3a/laHus 23 1 He paHee yeM uepe3 30 MUHYT [ociie Hayajla 9K3aMeHa.
[Tocne BemmonHeHUs 3amanus 24 3K3aMeHyeMbI UMEEeT MpaBo MPOAOKATh
BBINIOJTHEHUE PYTUX 3aIaHIH 3K3aMEHAIIHOHHOW PabOTHI 0 OKOHYAHHS dK3aMeHa.

9. lonoJHUTe/IbHBbIC MATEPUAJILI H 000PY/I0BaHUE
[epeueHs NOMONHUTENBHBIX MaTEPHATIOB U 00OPYNOBAHMS, UCTIOIH30BAHUE
KOTOpBIX paspemeHo Ha OI'D, yrTBepxkpaercs Npuka3oM MUHIPOCBELICHUS
Poccun u PocoGpranzopa.
YuacTHHKaM 3K3aMeHa pa3pelaeTcs UCIO0Ib30BaTh CAEAYIONINE MaTepHabl
1 00opyI0BaHUE:
— Ilepuopnueckas cucrema xummudeckux sneMeHToB /I.11. Menneneesa;
— Tabnuia pacTBOPUMOCTH CoJIel, KUCIOT U OCHOBaHHUI B BOJIE;
—  DIIEKTPOXUMHYECKHUH psJ HAIPSHKEHU METaJIOB;
— HeNporpaMMUPYEMBbIH KaJIbKYJISATOD;
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— nmabopaTopHOEe 00OpyIOBaHWE Uil MPOBENCHUS XHMHYECKUX OIIBITOB,
npenycmoTpeHHbIx 3ananusamu KM (Ilpunoxenue 2);

— UHIUBHIYalbHBIH KOMIUIEKT XHMHUYECKHX PEaKTHMBOB M 000pYIOBaHUS
(ITpunoxenue 2).

10. CucTemMa OleHUBAHMS BbINOJTHEHHUS OTAEJIbHBIX 3aJaHUH
M IK3aMeHAlMOHHOIi padoThI B L[eJIOM

IIpaBuiibHOE BBITIONIHEHHE Kaxa0ro u3 3ananuit 1-3, 5-8, 11, 13-16, 18, 19
oreHuBaeTcst 1 OamioM. 3agaHue CUUTASTCS BBITIOJIHEHHBIM BEPHO, €CJIA OTBET
3anucaH B TOH opme, KOTopasi ykazaHa B HHCTPYKIUH IO BBIITOJHEHHUIO 3aJaHHS,
M TTOJTHOCTEIO COBITIAAET C DTAJOHOM OTBETA.

IIpaBuibHOE BBIIONHEHHE Kakaoro w3 3amammid 4, 9, 10, 12 u 17
oreHMBaeTcs 2 OayuiaMu. 3aJaHue CUUTACTCS BBITIOJIHEHHBIM BEPHO, €CIIM OTBET
3anucaH B TOH (opme, KOTopasi yKazaHa B MHCTPYKIIUH TI0 BBITOJHEHHUIO 33 JaHHS,
M TTOJHOCTBHIO COBIAZAET C 3TAJIOHOM OTBETA: KaXKIbIH CHMBOJ B OTBETE CTOMT Ha
CBOEM MeCTe, JIMIIHUE CUMBOJIBI B OTBETE OTCYTCTBYIOT. | 0ajul BBICTaBISETCS,
ecnd Ha JIo0OW OJHOW MO3WIMHM OTBETa 3alliCaH HE TOT CHMBOJ, KOTOPBIH
MPEJCTaBIICH B ATAJIOHE OTBeTa. BO BCeX Apyrux ciydasx BeictaBisieTcst 0 Gayuios.
Ecnu konM4yecTBO CHMBOJIOB B OTBeTe Oojblle TpeOyeMoro, BBICTABISIETCS
0 6ayutOB BHE 3aBHCUMOCTH OT TOro, ObUIM JIM YKa3aHbl BCe HEOOXOAUMbIC
CHMBOJIBL.

IIpoBepka BoimonHenust 3amanuil 20-23 dyactm 2  OCYIIECTBIISIETCS
MpEeIMETHOM KOMHCCHEH B  COOTBETCTBHM C KPUTEPUSMHU  OIICHUBAHUS
BbINONHEHUs. [Ipy OlEeHMBaHMM BBIMIOJHEHHUS KaXKJIOTO W3 3aJlaHUi JKCIEepT Ha
OCHOBE TIPEJOCTABJICHHBIX KPUTCPUECB OILICHUBAHHUS BBIABISET B  OTBETE
9K3aMEHYEMOTO OIIEHWBAEMbIC OJIEMEHTHI, KaXIbli W3 KOTOPHIX OIEHHWBACTCS
1 6amutoM. MakcuMallbHasl OLIEHKA 3a BBIIIOJHEHHE KaXKI0ro u3 3amanuii 20 u 22 —
3 Qaia; 3a BBITTOJIHEHHE KaXXA0T0 U3 3aganuii 21 u 23 — 4 Oanna.

OlieHMBaHKE BBIMOJIHEHUS 3a/laHusi 24 OCYIIECTBISIETCS HEMOCPEICTBEHHO
MIPY BBHITIOJIHCHWW YYAaCTHUKOM JK3aMeHa 3a/IaHWsl B ayJUTOPUU IABYMS WICHAMHU
MpPEeIMETHOH  KOMHCCUHU (axcnepramu), OIICHHBAIOIINMU BBINOJTHCHHE
nabopaTopHBIX pabOT, HE3aBHUCUMO Jpyr OT Jpyra. MakcuMaibHbIA Oamn 3a
BBITNIOJIHEHUE 3ajaHust 24 — 2. Pe3ynpTaThl OLICHUBAHUS BBINOJIHEHUS 3a1aHus 24
BHOCSTCS B OT/JENIbHYIO BEIOMOCTh U HE JOBOASTCA A0 CBeleHHus yuyactHuka EI'D
B JICHb dK3aMcHa.

3amaHusi ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITh BBITIOJHEHBI YK3aMEHYEMBIM
pasubiMu criocobamu. [ToaToMy npuBenEHHBIE B KPUTEPHUAX OLICHHBAHUS 00pa3IIbl
pelIeHuil cleayeT paccMaTpuBaTh JIMINb KaK OJWH M3 BO3MOXHBIX BApHAHTOB
OTBeTa. DTO OTHOCHUTCS TPEXKJIE BCETO K CIIOCO0aM pelIeHus pacu€THBIX 3a/1a4.

MakcuMaJIbHBI TIEPBUYHBIA OaJil 32 BBINOJIHEHHE SK3aMCHAIIMOHHOM
paboTsr — 40.

B coorBerctBum ¢ IlopsiakoM mpoBeneHHS TOCYyAapCTBEHHOW HTOTOBOMN
aTTecTalu 1o 00pa30BaTeNbHBIM IPOrpaMMaM OCHOBHOTO OOIIEro o0pa3oBaHuUs
(mpuka3z Munnpocsemenus Poccin n Pocobpramsopa ot 07.11.2018 Ne 189/1513
3apeructpupoBad MunroctoM Poccun 10.12.2018 Ne 52953)
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«64. DOx3aMeHanMOHHBIE pa0OTHI IIPOBEPSIOTCA JBYMS OKCIIEPTAMH.
Mo pe3ynmpTaTaM MpPOBEPKU IKCHEPTHI HE3ABHUCHUMO JPYT OT Jpyra BHICTABISIOT
Oayipl 3a KaXIblil OTBET Ha 3aJaHUs HK3aMEHALMOHHOH paboTbl... B ciyuae
CYLIECTBEHHOTO PAaCcXOKIeHUs B 0ajulaX, BBICTABICHHBIX JABYMs OJKCIEpTaMH,
HaszHayaercs: TpeThs TpoBepka. CylIecTBEHHOE pacXoXkIeHne B Oayuiax
OMpPENENICHO B KPUTEPUSX OICHUBAHHUS 10 COOTBETCTBYIOIEMY Y4eOHOMY
peaMeTy.

Tperuil skcnepT Ha3zHayaercss IpeAcefaresieM IPeJMETHOH KOMHCCUH
W3 YMCIIa OKCIIEPTOB, paHee He MPOBEPSBIINX dK3aMEHAMOHHYIO padoTy.

TperbeMy  skcmepTy — mpenocrasisercss uHopmanus o Oamiax,
BBICTaBJICHHBIX JKCIIEPTAMH, PaHee NPOBEPSBLUIMMHU JK3aMEHAIIMOHHYIO padoTy
oOyyaromerocsi. bannmpl, BBICTaBIEHHBIE TPETBUM  OKCIEPTOM,  SIBISIOTCS
OKOHYATEITHHBIMIY.

Cy1ecTBeHHBIMU CUUTAIOTCS CIEAYIOIINE PACX0XKIACHHUS.

1. Pacxoxxaenue Mexay OamgaMu, BEICTABICHHBIMU ABYMsI SKCIIEPTaMH 3a
BBITIOJIHEHHUE JIF000ro U3 3amanuii 20-23, cocrapnseT 2 win Oonee Oamna. B atom
cllyyae TPETUH SKCIEPT NPOBEpsSeT TOJbKO TE OTBETHl Ha 3aJaHus, KOTOpbIE
BBI3BAJIM CTOJIb CYLIECTBEHHOE PACXOKACHUE.

2. PacxoxneHue B pe3ynbTaTax OLNCHUBAHHS JBYMS JKCIIEPTaMH OTBETa Ha
onHO w3 3aaaHuii 20-23 3akimoyaercs B TOM, YTO OJUH JKCHEpPT yKaszajd Ha
OTCYTCTBHME OTBETa Ha 3aJaHue B SK3aMEHALlMOHHOH paboTe, a APYyroil skcmepT
BBICTABMJI 32 BBIMIOJIHEHUE ATOTO 3aJjaHKs HeHYJIeBOU Oat. B aToM ciyuae Tpetuit
9KCHEPT MPOBEPSIET TOIBKO OTBETHI HA 3a/laHHsI, KOTOPBIE OBUTH OIICHEHBI CO CTOJb
CYIIECTBEHHBIM pacxokjcHueM. CHUTyaliH, B KOTOPHIX OJMH SKCIEPT yKasasl Ha
OTCYTCTBHE OTBETa B DK3aMEHAIIMOHHOW paboTe, a BTOPOH HKCHEPT BBICTABHI
HyJeBOH Oami 3a BBIIOJHEHHE OJTOTO 3aJaHusl, HE SBISIOTCA CUTYalMsIMHU
CYIIECTBEHHOTO PACXOKICHUS B OLICHUBAHUH.

Ha ocHoBe 0asuioB, BHICTaBJICHHBIX 32 BBIMOJIHEHUE BCEX 3aJlaHUi paOoTHI,
TIOJICYMTHIBAETCS. CyMMAapHBIH EPBUYHBIN OaljI, KOTOPBI MEPEBOIUTCS B OTMETKY
MO MATHOATUTFHOH IIKalIe.

11. YcaoBus nposegeHus padorsl

Jnst  BBIMOJTHEHWS XUMHYECKOTO OKCIEPUMEHTa, MPEeIyCMOTPEHHOTO
3agaHusMu 23 w24, KaxkAOMy YYacTHMKY O9K3aMEHa  IIpeJjlaracrcs
WHIUBUIYaJbHBIA ~ KOMIUIGKT, COCTOSAIIMHA W3  ompelenéHHOro  Habopa
000py/IOBaHMS U PEAKTHUBOB.

[Ipu BeImonHEeHUM 3agaHus 24 yYaCTHHK 5K3aMEHAa MOXKET MCIIOJIb30BaTh
3alMCd B YEPHOBUKE C OTBETOM Ha 3ajaHue 23, a Takke JAenaTbh 3alucu
B YEPHOBHKE, KOTOpBIC BIIOCIEJACTBUU BIPABE HCIIOJIB30BATh NMPH BBITOJIHEHUU
JIPYTHX 3a/IaHUH 9K3aMEHAIIMOHHOHN paboThI.

HaGop peakTuBOB Ui BBINOJHEHHS XMMHUYECKOTO SKCIIEPHMEHTA,
NPEAYCMOTPEHHBIX 3alaHusAMU 23 u 24, BKIIOYaeT B ceOs MIECTh Pa3IUUHBIX
BeUIeCTB (MJIM HX PAacTBOPOB), INEPEUUCIICHHBIX Mepes] 3aJaHueM 23 Kaxaoro
Bapuanta KMWM. Haanumcen Ha CKIAHKAX ¢ BelIeCTBAMH, BbIIaBaeMbIX
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JK3aMeHyeMOMY /Jisl NpPOBeJAeHUS]  peakuuil, AOLKHbI  IOJHOCTBHIO
COOTBETCTBOBATH MEPEYHIO PEAKTHBOB, KOTOPHIH YKa3aH B yCJIOBUM 3aaHNS.

IIpoBeneHne abOPaTOPHBIX OMNBITOB TIPH BEHINOJHEHWW 3amaHus 24
OCYILLECTBIISIETCS B YCIOBUSX XUMHUECKOH J1labopaTopuu, 000pyAoBaHHE KOTOPOM
JIOJKHO COOTBETCTBOBATh TpeboBanusM CanlluH k kabnHeTaM XHUMHUU.

Ilepen HavasoM DJK3aMEHAIIMOHHOW pa0OTHl WM Iepe]  HAdaloM
BBIMIOJIHEHUST  3a7aHusi 24  CHEUMaIMCT 10 MPOBEJACHHUIO HHCTPYKTaXKa
1 o0ecIeueHHI0 Ta00paTOPHBIX pabOT NPOBOAWUT HHCTPYKTAXK YJaCTHHUKA(-OB)
9K3aMEHa TI0 TEXHHWKE OC30MacHOCTH TP OOpameHnd ¢ J1abopaToOpHBIM
00OpyZIOBaHMEM M PEaKTHBAMHU IOJ IOANUCH KaXIOT0 Y4YacTHHKA 3K3aMEHa.
K BeimonmHeHuro 3amaHus 24 He JIONMYCKAKOTCH YYaCTHUKH —3K3aMeEHa,
He TPOIIEANINE HHCTPYKTaxa 1o TexHuke 0e3onacHocTy. [IpuMepHast uHCTpyKIus
M0 TEXHUKE Oe30macHOCTH npuBezacHa B [Ipunoxenun 3.

B nensx obecrieueHus OLIEHUBAHUS BBIONHEHUS 3a1aHus 24 y9aCTHUKAMH
9K3aMEHa B KaXJOW ayJUTOPHH, IJIe YYACTHUKH SK3aMEHa MPOBOJSAT XUMHUECKUE
9KCHEPUMEHTHI, MPEeIyCMOTPEHHbIE 3alaHueM 24, MPHUCYTCTBYIOT ABa JKCHEPTa,
OILICHUBAIOIINX BBHITIOJHEHHE JIAOOPATOPHBIX padoT (3amanus 24).

Ilepeunn BemiecTB W JabOpaTOpHOro OOOPYIOBAHHUS, BKIIFOUAEMBIX
B KOMIUIEKTBl JUIS BBINOJHEHUS! OKCIEPUMEHTAIBHBIX 33JaHUi, COCTaBICHbI
Ha OCHOBE OOIIWX IepedHeil, KOTOphIe pHUBeIeHE! B [Ipunoxennn 2.

12. N3menenust B KUM 2023 roaa no cpaBHenuio ¢ 2022 rogom
W3meHeHus cTpyKTyphl U conepxannss KM oTcyTCTBYIOT.
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IIpunooiwcenue 1

Ne [IpoBepsiemble TpeOOBaHHS Kons! Konel TpeboBanuii |  YpoBeHb MakcumanbHblIi ITpumepnoe
3aMaHusl| K pe3yJbTaTaM OCBOEHUS 00pa30BaTEeNbHOM MPOrpaMMBI MPOBEPSAEMBIX | K YPOBHIO IOArO- | CII0KHOCTH Oarmn BpeMs
3JIEMEHTOB TOBKH BBIITYCK- 3aaHus 3a BBITIOJIHEHHE BBITIOJTHEHUS
COJIepIKaHus HUKOB 3aJaHus 3aganus (MUH.)
Yacrs 1

1 ATOMBI W MOJEKYJbl. XUMHUYECKUU djeMeHT. I[IpocThie 1.6 1.2 b 1 3
U CJIOKHBIE BEIIECTBA

2 Crpoenune atoma. CTpoeHHE 3IeKTPOHHBIX 000JI0YeK aTOMOB 1.1,1.2.1 2.5.1 b 1 3
nepBeix 20 XuMHuyeckux 3ieMeHTOB llepuoanueckoir cu-
crembl JI.W. Menneneesa. I'pynnel u nepuoasl Ilepuonau-
yecko cucteMbl. DU3NUECKUN CMBICT TOPSIAKOBOIO HOMEpa
XHUMHUYECKOT0 3JIEMEHTA

3 3aKOHOMEPHOCTH HU3MEHEHHsI CBOICTB 3JEMEHTOB B CBS3U 1.2.2 1.3 b 1 3
c nosnoxkennem B Ilepuomuueckoit cucreme J[[.W. MeHnne-
jeeBa

4 BanentHocTs. CTENEHb OKUCIECHHSI XUMUYECKUX 3JIEMEHTOB 1.4 2.4.2 II 2 7

5 Crpoenne BemiecTBa. XHUMHYECKash CBS3b: KOBAJICHTHAs 1.3 2.4.3 b 1 3
(momnsipHas ¥ HeMmoJsipHast), HOHHASI, MeTaJUITMYECcKas

6 Crpoenne atoma. CTpoeHHE 3IIEKTPOHHBIX 000JI0YEK aTOMOB 1.1,1.2.2 2.2.2, b 1 3
nepBeix 20 XUMHUYeCKHX 3JeMeHToB Ilepuoanueckoit 2.3.1
cuctemsl J.W. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB 3JIEMEHTOB B CBSI3W C TojoxkeHHeM B Ilepmo-
nuaeckont cucrteme JI.M. Menneneena

7 Knaccuduxkarys 1 HOMEHKJIATypa HEOPraHUYECKIX BEIIECTB 1.7 2.44 b 1 3

8 XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB. XHUMHYECKUE 3.1,3.2.1 233 b 1 3
CBOWCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHUCIIOTHBIX

9 XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB. XHUMHYECKUE 3.1,3.2 233 11 2 7
CBOMCTBA CJIOKHBIX BEIIIECTB

10 XUMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB. XUMHUYECKUE 3.1,3.2 233 II 2 7
CBOMCTBA CIOXHBIX BELIECTB
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No IIpoBepsiembie TpeOOBaHUS Konpt Komwr TpeboBanmii | YpoBeHB MaxkcumanbHbIH [TpumepHoe
3aJlaHusl| K pe3yJibTaTaM OCBOCHUS 00pa30BaTEIILHOM MPOrPaMMBbI MPOBEPAEMBIX | K YPOBHIO IIOJTO- | CIOXXHOCTH Oast BpeMs
AJIEMEHTOB TOBKH BBIITYCK- 3a1aHus 3a BBITIOJTHEHHE BBITIOJTHEHHS
CoJIepKaHMs HHKOB 3aJIaHus 3amanns (MUH.)
11 Kimaccudukanus XUMHUESCKHX pPEaKIUil 10  pa3InIHBIM 2.2 2.4.5 b 1 5
MpU3HAKaM: KOJHMYECTBY M COCTABY HMCXOJHBIX M TOJYYCH-
HBIX BEIIECTB, W3MCHCHHMIO CTCTICHEH OKWCIICHUS XHMH-
YECKUX JIEMEHTOB, MOTJIOMICHHUIO U BBIJICICHUIO YHEPTUU
12 XuMHuecKas peakuus. YCIOBHUS U MpPU3HAKUA HPOTEKAHUS 2.1 2.7 II 2 7
XUMHUYECKUX peaknuid. Xumudeckune ypaBHeHus. Coxpa-
HEHHE MacChl BEMIECTB TP XUMUYECKUX PEAKIHIX
13 ONeKTPONUTl M HEINEKTPOIUTH. KaTHOHBI M aHHOHBI. 23,24 223 b 1 5
DNEKTPONUTHYECKAS TUCCOIUAINS KHUCIIOT, MIETOUYeH U CO-
nelt (cpeaHux)
14 Peakmny MOHHOTO OOMEHA M YCIIOBUS MX OCYIIECTBICHHUS 2.5 2.4.6 b 1 3
15 OKHCIIUTEIBbHO-BOCCTAHOBUTENbHBIE peakuud. OKUCIUTENb 2.6 1.2.2, b 1 4
¥ BOCCTAaHOBHTEb 2.5.3
16 IIpaBuna OGe3omacHOl pabOTHI B IIKOJBHOH JabopaTOpuH. 4.1, 2.6, b 1 5
JlaGopaTopHas mocyna u obopyaoBanue. Paznenenne cmeceit 5.1, 2.9.1,
U ouncTka BemecTB. [Ipurorosienue pactBopoB [IpoOnemsr 5.2, 2.9.2,
0€30IIaCHOT0 MCHOJB30BAHUSA BEMIECTB MW XUMHAYECKUX 53 293
peakiuii B MOBCEIHEBHOMN XM3HU. XUMHUYECKOE 3arps3HEHUE
OKpYKalollle cpellbl U ero mocieacTBud. UenoBek B MUpE
BEIIECTB, MATEPHUATIOB M XUMHUUYECKHUX PEAKITUI
17 Omnpenenenue xapakTepa cpeabl pacTBOpa KUCIOT U HIEnouei 42,43 2.7.4, II 2 7
C MOMOIIIbI0 UHAUKATOPOB. KauecTBeHHBIC peakli HA UOHBI 2.7.5
B pactBope (xjopuna-, cymnbdar-, kapOoHaT-, docdar-,
THAPOKCH/I-IOHBL, HOHBI aMMOHHS, Oapus, cepedpa, Kaablns,
Menu u okenesa). llomydenwe Tra3000pa3HBIX BEIIECTB.
KauecTBeHHBIE peakiuu Ha Ta3000pa3HbIe  BEIIECTBA
(KUCIOpOa, BOJOPO, YIIICKHUCIBIN T'a3, aMMHUAK)
18 Brluncinesrne MaccoBOM TOMA XUMHYECKOrO DJJIEMEHTA 4.5.1 2.8.1 b 1 5
B BEIIIECTBE
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No IIpoBepsiembie TpeOOBaHUS Konpt Komwr TpeboBanmii | YpoBeHB MaxkcumanbHbIH [TpumepHoe
3aJaHusl| K pe3ynbTaraM OCBOCHHs 00pa30BaTeIbHOMN MPOrpaMMBl MPOBEPSEMBIX | K YPOBHIO IIOATO- | CIOXHOCTU Oamn BpeMs
AJIEMEHTOB TOBKH BBIITYCK- 3a1aHus 3a BBITIOJTHEHHE BBITIOJTHEHHS
CoJIepKaHMs HHKOB 3aJIaHus 3amanns (MUH.)
19 XUMHUECKOe 3arpsS3HEHHWE OKpY’Kalomeld cpeabl M ero 52,53 2.9.1 b 1 5
nocieAcTBusl. YemoBek B MHUpE BEIECTB, MATEPHAJIOB U XH-
MUYECKUX pEaKIUil
Yactsp 2
20 OKHCIIATETFHO-BOCCTAHOBUTENbHBIE peakiui. OKHCIUTETh 2.6 1.2.2, B 3 20
1 BOCCTAaHOBHTEIb 2.5.3
21 B3aumocBA3b pa3iaMuHBIX KIaCCOB HEOPTaHUUECKUX BEIIECTB. 33 2.4.6, B 4 20
Peakny MOHHOTO 0OMEHA M YCIIOBUS X OCYIIECTBICHHUS 253
22 BrruncieHne KoJIMYeCTBa BEIIECTBA, MacChl MM 00BEMa 452,453 2.8.2, B 3 20
BEIECTBA I10 KOJHMYECTBY BEIIECTBA, Macce WIH OOBEMY 2.8.3
OJTHOTO M3 PEarcHTOB MJIM MPOJYKTOB peakiuu. Beruncinenne
MacCOBO# JTOJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
IIpakTuyeckas 4acTh
23 PemeHne s3kcnepuMeHTaNbHBIX 3a7a4 1o teme «Hemerambl 4.2, 2.3.2, B 4 20
IV-VII rpynn u wux coeguHeHui»;, «Mertajmel M uUX 4.3, 2.53
coequHeHHs». KauecTBeHHBIE peaKiMi Ha WOHBI B PacTBOpE 4.4
(xnopun-, nomua-, cynbdar-, kapooHat-, cuiIMkar-, pocdar-,
THUAPOKCHI-MOHBI, HWOH aMMOHHUS;, KATHOHBI HM3Y4YCHHBIX
METaJUIOB, a Takke Oapus, cepeOpa, KaubIs, MeIu
M Kee3a)
24 IIpaBuna Oe3omacHO#l pabOTHI B IIKOJBHON J1a0OpaTOpPUHU. 4.1 2.6, B 2 12
JlaboparopHas mocyaa u obopynoBanue. Pasnenenue cmeceit 2.7.2,29.1

1 OYMCTKa BCIICCTB. HpI/Il"OTOBJ'IeHI/Ie pacTBOpPOB

Bcero 3aganmii — 24; U3 HUX:

10 TUMY: C KPaTKUM OTBeTOM — 19; ¢ pa3BEpHYTHIM OTBETOM — 5;
1o ypoBHIo cioxHoctu: b—14; I1-5; B - 5.

MakcuMalTbHBIH IEpBUYHBIN 6ai1 3a padoty— 40.

O6miee BpeMst BRITTOJIHEHHSI pa0oTH — 3 yaca (180 MunyT).
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Ipunosicenue 2

Opranuzanus NOArOTOBKH HHIUBUAYAJIbHBIX KOMILUIEKTOB y4acTHHKOB OI'D
10 XHMUH JJ151 IPOBEAeHUsI XUMUYeCKOI0 IKCIIePUMEHTA
(npu BbINOJIHeHUM 3a1aHuii 23 u 24)

Jlns  mpoBedeHUS XHMHUYECKOTO OKCIIEpHMEHTa KaXKAOMY YYaCTHUKY
JK3aME€Ha [0 XUMHUM IIpEIaraeTcss HHAMBUIYalbHBIA KOMILIEKT, COCTOSIIMN
u3 Habopa 0OOPYHOBAaHUSA M PEAKTHBOB, KOTOPHIE HEOOXOMUMEI ISl BBITOJITHEHUS
3agaHuil 23 u 24.

HabGop o0opynoBaHMS, BXOISIIETO B HHAWBHIYAIbHBIH KOMIIIEKT
yuactHuka OI'D mo xumuu, 118 BceX Y4YaCTHUKOB OJIMHAKoB. IlepedeHb
000pyIOBaHMS, BXOMAINETO B WHIMBHAYaJbHBIH KOMIDIEKT ydacTHHKa OI'D
M0 XMMHH, OTPAKEH B TAOIHUIE 5.

Tabauya 5
Ne ObopynoBanue KonunuectBo u3 pacuéra
Ha OJIVH KOMITJIEKT

1 IMpobupka manas (10 M) 3

2 ITaruB (moacraBka st mpobupok) Ha 10 ruésx 1

3 CKIsTHKH 17151 XpaHeHus1 peaktuBoB (1050 mor) 6

4 InaTens (1oxedka i 0TO0pa CyXHX BELIECTB) 1

5 PasgaTouHblii 10TOK 1

Habop peakTnBOB, BXOASAIINI B WHAWBHIYAIBHBIH KOMIUIEKT YYacTHHKA
OI'D mo XWMHH, COCTOMT W3 IIECTH PEaKTHBOB, INEPEUNCICHHBIX B YCIOBHU
3amaHud 23, MO3TOMY 3aBUCUT OT BBINIOJIHSIEMOT0 dK3aMeHyeMbIM Bapruanta KIIM.

Bapuantst KM, koTopsle OymyT HCIONB30BaHEI A mpoBeperms OI'D
B ONpeNeNéHHBI NEHb SK3aMEHa B OJHOM IIyHKTE IIPOBEJCHHS JK3aMeHa,
peKOMeHayeTcs: (OPMHUPOBATh TaKUM 00pa3oM, 4ToObl 3amanus 23 u 24 B 3THX
BapuaHTax BKIIOYand B ce0s HaOOpBI PEaKTHBOB, COIEPKALIMECS B OJHOM HIIH
JBYX U3 KOMIUICKTOB PEaKTHBOB, YKa3aHHBIX B TaOIHIE 6.

ITockonbKy MOArOTOBKA MHIMBUIYaNbHBIX KOMIUICKTOB ydacTHHKOB OI'D
M0 XMMHUH JOJDKHA OBITH MIpOBeleHa 3a0JaroBpeMeHHO, T.€. A0 JHS NPOBeAeHHs
IK3amMeHa, nHGopManus 0 HoMepax (cocTaBax) KOMIUIEKTOB PEaKTHBOB H MepeuHe
BEIECTB, IPUBEACHHEIX Iepe]] 3aJaHisIMu 23 1 24, MomKHA OBITh CBOCBPEMEHHO
JIOBEZICHa [JO CBEICHHS OTBETCTBEHHBIX CIELHAIUCTOB, OO0ECHIEUUBAIOIINX
MOATOTOBKY WHAMBUAYAIbHBIX KOMIUIEKTOB Yy4yacTHHKOB OI'D mo xumuu
B I[yHKTaxX IIPOBEACHHS 3K3aMeHa He MO3]HEee THS, MPEAMICCTBYIOIMIETO AK3aMEHY.
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Tabauya 6

Kommuiekr 1

KommuiekT 2

Kommuiekr 3

Kommiekr 4

. PaCTBOp aMMHaKa

Iepoxcua Bogopona

1. ConsHas KuciaoTa

1. ConsHas KucloTa

1 1
2. ComnstHas KuCIIOTA 2. Consnas kuciora 2. CepHas Kucnora 2. CepHast KUCiIoTa
3. CepHas KucI0Ta 3. CepHas kuciora 3. T'uapokeun 3. T'unpokcun
4. T'mppoxcun 4. Tmppoxcun HATPHs/KaIus HATPHS/KaIns
HATpPUsL/Kaust HATpPUsI/Kaust 4. Xnopun 6apus 4. Kap6onat
5. Xnopun amomunus | 5. Xnopua 6apus 5. Hurpar xanbuus HATPHS/KaIus
6. Xnopua aMMOHUS 6. Xnopun amomunus  |6. Kapbonat 5. Hurpat cepedpa
7. Xnopua Maraus 7. Xnopun Kanelus HATPHs/Kanus 6. Hurpar
8. Cynbdar amomunus | 8. Cynbdar xeneza(Il) |7. Docdar Harpust/kanus HATPHS/KaIus
9. Cynbdar nuHKa 9. Kapbonat 8. Oxcua KpeMHUS 7. Xnopuzg KanbLust
10. ®ocdar HATpPUsI/Kaust 9. Oxkcun meu(1l) 8. Xmnopuz Gapust
KaJIUsl/HaTpus 10. Hurpar cepebpa 10. Cynbdar menu(1l) 9. Cynsdar xenesa(ll)
11. Hurpart cepebpa 11. Oxkenp mequ(1l) 11. XKemneso 10. ®ocdar
12. XKeneso 12. Oxcua amrOMHUHUA 12. Menp KaJIusi/HaTpHs
13. Mupuxatopsl 13. Muauxatopsl 13. Wnpukatopsl 11. Xnopun xene3a(Ill)
(penondranens, (penondranens, (penondranens, 12. Tlepokcun Bomopoaa
METUIIOPAHIK, METHJIOPaHX, METHIIOPAHK, 13. Maaukatopsl
JTAKMYC) JIAKMYC) JIAKMYC) (penondranen,
METHIIOPaHX,
JIAKMYC)
Kommiekr 5 Komnekr 6 Kommiexr 7 Kommniekr 8
1. Consnas kucnora 1. ComnstHas xucnora 1. ConsHas KHCIOTa 1. Cepnas kucnora
2. CepHas Kuciora 2. CepHas kucnora 2. CepHas kucnora 2. ConsHas KUCIOTA
3. T'maopokcun 3. I'mapokcun 3. Tmapokcup 3. I'mapokcun
HATPHs/Kaus HATPHs/Kaus HATPHS/KaJus HATPHs/Kaus
4. Cynedar mequ(Il) | 4. Xnopun xenesa(Ill) | 4. Cynbdar ammonus 4. T'uapokcun Kambuus
5. Cynbdar Maraust 5. Cynbdar amomurus | 5. Bpomun Hatpust/ 5. I'mppokapbonat
6. Xnopun meau(1l) 6. Cynbdar nuHka KaJus HATpHSI
7. Xnopuj MarHus 7. Xnopua nuTus 6. Womun Hatpust/kanust | 6. XJIopua KaabLys
8. Hurpart cepebpa 8. doctar 7. ®ocdar 7. Hurpart cepedpa
9. Xnopun 6apust HaTpHs/Kaus HATpPHs/KaJus 8. Hurpat Gapus
10. Kap6onar 9. Hurtpar cepebpa 8. Xnopun nuTtus 9. Xiopua aMMOHHS
HATPYSI/KaJHs 10. Hurpart Gapust 9. Hurpar cepedpa 10. Xnopug
11. Hunk 11. AmomuHni 10. Hutpar HATpPUsI/Kaust
12. Okcup amOMUHHAS 12. Meas HaTpPUst/KaJust 11. Oxcug Maraus
13. Uuaukatops 13. Nupukarops 11. Xnopun 6apus 12. Xnopux mequ(I)
(penondranenn (penondranenn 12. Cynbar 13. UnmukaTopst
METHJIOPAHXK, METUIIOPAHXK, HATpHsL/Kaus (METHIIOpaHXK,
JIAKMYC) JIAKMYC) 13. Unpukaropsl JIAKMYC,
(MeTnIopaHiK, (enondranenn)
JIAKMYC,
(dhenonpTATCHH)
IIpumeuanusi.

e Jlns MPUTOTOBJIEHHS PACTBOPOB, BKIIOUEHHBIX B KaXKABIH W3 BOCHBMU

KOMIUIEKTOB, IPUMCHACTCA TUCTUIJINPOBAHHASA BOAA.

e Hanuuue CJICII-YCPThl B KOMIIJICKTaX PCAKTHBOB W B O6H.ICM nepeyHe
BCIICCTB YKa3bIBA€T Ha B3aMMO3aMCHACMOCTb JaHHBIX PCEAaKTHBOB IIpU
BBIIIOJTHCHHU 3aJIaHUA.
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BbIJABACMbIX 3K3aMCHYCMOMY [Jid IMPOBCACHUSA
IMOJIHOCTBIO COOTBETCTBOBATH MEPEUYHIO PCAKTUBOB,

B yCJIOBUH 3a1aHUA.

XUMUA, 9 xnace.  14/17
Haanmuen Ha ckimsHkax (opMmyrna W/WIM Ha3BaHHWE) C BEIIECTBAMH,

OOmuii mepeyeHb BEIIECTB, BKJIIOYEHHBIX B KOMIUICKTHI
HCIIONIb3YEMBIX JJISl BBIIOJIHEHHUS SKCIIEPHUMEHTANbHBIX 3ananuii OI'D mo xummuw,
MpeaCcTaBlieH B Tabnuue 7.

peakuii,
KOTOpBIH  yKa3aH

JOJIKHBI

PEaKkTUBOB,

Crerm¢uxanus KM OI'D 2023 . XUMMUA, 9 knace.  15/17

IToaroroBka MHIMBUIYaJIbHBIX KOMIUIEKTOB ydacTHHUKOB OI'D mo xumuu
OCYLIECTBJIAETC B IYHKTE  IIPOBEAEHMA  DK3aMEHA  CIELMAIHUCTaMH,
OTBETCTBEHHBIMHU 32 IOJrOTOBKY MHAUBUIYaIbHBIX KOMIUIEKTOB y4acTHUKOB OI'D
0 XUMHH. MUHHMaNBHBIA Habop oOopynoBanus B [II1D, HeoOXOMMMBIH I
MOATOTOBKH MHAUBHIYalbHBIX KOMIUIEKTOB y4acTHHKOB OI'D mo xummuu, ykasaH
B Ta0nure 8.

Tabauya 8
M Oopynonaie PR ————
1 Becrl maboparopusie snekTporHbIe 10 200 T 1
2 CrmproBka naGoparopHas’ 1
3 BopoHka koHn4eckas 1
4 CTeKIIsIHHAs MaJIovKa 1
5 [Tpobupxka I1X-14 10
6 CraxkaH Beicokuii ¢ HocukoM BH-50 ¢ meTkoii 2
7 Hunuaap uzmeputensHblid 2—50-2 1
8 IlTaruB (moacraBka) st mpodbupok Ha 10 THE3R 1
9 Jepxatens uis mpoOUpoK 1
10 InaTens (oxeuka Jyist 3a60pa BELIECTB) 2
11 Pas3gaTo4uHblil 10TOK 1
12 HaGop ¢akoHOB 1u1si XpaHEHHS PacTBOPOB 15 xoMITIeKTOB 10 6 WTYK
U peaKTHBOB
13 Hununap usmepuTenbHslit ¢ HocukoM 1-500 2
14 CraxaH BeIcOKHH 500 M1 3
15 Habop épumKoB u1st MBIThS IOCY JIbI 3
16 Xanat 2
17 Pe3uHoBBIE IEepUaTKu 2
18 3amuTHBIE OYKH 1
19 ChupT STUIIOBBII 20 mMJ1 Ha OJJHY CITUPTOBKY
(Ha 1 pa3)
20 Bymara ¢unbTpoBanbHas 1 Ha OIMH 3KCIIEPUMEHT
21 Kommiext(s1) peakTnBoB (Tabmmma 7)

Tabauya 7
No Bemecrsa B xakoM BHJE BKIFOYCHBI
B KOMIIIEKTBI
1 ANFOMUHHI I'panyusr
2 Keneszo Crpyxka
3 uak I'panyms
4 Mens [TpoBosoka
5 Oxcun meau(1l) [Mopomox
6 Oxkcuz Maraust [Mopomox
7 Oxkcuji aTrOMHHUS Ilopomok
8 Oxcup KpeMHHS Ilopomok
9 ConsHas KuCIIOTa Pa36aBneHHslil pacTBOp
10 | CepHas kucioTa Pa36aBnenHslil pacTBOp
11 | I'mppokcup HaTpus / THAPOKCH L KaJust Pactop 10-15%
12 | I'mapokcuj KaabLus PactBop 10-15%
13 | Xyopua HaTpus / XJIOPHUI KK PactBop 5-10%
14 | Xmopun murus Pactop 5-10%
15 | Xyopua Kaablysl/XJIOPHA MarHUs Pactop 5-10%
16 | Xmopun meau(Il) Pactop 5-10%
17 | XJ0pua amoMHHUS PactBop 5-10%
18 | Xnopux xenesa(1ll) Pactop 5-10%
19 | Xnopux aMMOHUS PactBop 5-10%
20 | Xmopun 6apus PactBop (He 6onee 5%)
21 | Cynbdar HaTpus / cymbdat Kaaust Pactop 5-10%
22 | Cynbgar Marxust PactBop 5-10%
23 | Cyapdar memu(1l) PactBop 5-10%
24 | Cyabdar xenesa(ll) PactBop 5-10%
25 | Cyabgar nuHka PactBop 5-10%
26 | Cynbdar amoMuHUs PactBop 5-10%
27 | Cyabgar aMMOHHs PactBop 5-10%
28 | Hurpar HaTpust / HUTpAT Kaaus Pactsop 5-10%
29 | KapOonat Hatpus / kapOoHAT Kayus Pactsop 5-10%
30 | 'mapokap6oHat HaTpus / THAPOKAPOOHAT Kaust Pactsop 5-10%
31 | ®ocdar Hatpust / hocdar kamus Pactsop 5-10%
32 | bpomun Hatpust / OGpoMu KaJUst PactBop 5-10%
33 | Mopun HaTpusi / MOM] KIS Pactop 5-10%
34 | Hurpat Gapust PactBop (He Gonee 5%)
35 | HurtpaT KaibIust Pactop 5-10%
36 | Hurpar cepebpa Pactop 5-10%
37 | AMMuak PactBop 5-10%
38 | Ilepokcuz Bomoposa PactBop 3—5%
39 Wupnkatops! (METHIOpaHK, TakMyc, GpeHondranenn)/ | PactBopsl, Oymara
UHJUKaTOpHas Oymara
40 | lucTuaaMpoBaHHas BOAa

© 2023 denepanbHas cirykba 1o Haa30py B chepe 00pa3oBaHuUs 1 HAYKU

g mpoBeneHHs SK3aMEHa PEKOMEHAYEeTCs MUHHMM3HPOBATh IIEPEHOC
nabopaTtopHOro o00pyJ0BaHHS M XMMHUYECKUX PEaKTHBOB, IPEAHA3HAUCHHBIX IS
TPOBE/ICHNST XMMHUECKAX JKCIEPHMEHTOB (3amaHue 24). Pexomenmyemas cxema
OpraHu3allud MPOBEJCHUS SK3aMEHa IpeIroyiaraeT BBIJACICHUE B ayIUTOPUU
OTIENbHBIX CTOJIOB, HA KOTOPBIX OYAYT pa3MeIleHbl HHIMBUIYAIbHbIE KOMIUICKTHI,
cocrosmue u3 1abopaTopHOro 000PyIOBAHMSA M XUMUYECKHX PEaKTHBOB.

' Mpu mnposenenmm OID B 2023T. 3amanms, TpeGyiomMe TNPOBEACHHS XHMHYECKHX OKCTIEDHMEHTOB

C HCIIOJIb30BAHWEM YYaCTHHKaMH 3JK3aMEHa CIIMPTOBKH W/WIN  BBITSHKHOTO LHKa(i)a, HE 6y]:[yT BKJIFOUCHBI
B KOHTPOJIBHBIE U3MEPUTEIIBHBIE MaTCpHAJIbL.
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Jinst BBITIONHEHUST XUMWUYECKUX SKCIEPHMEHTOB (3amaHue 24) y4acTHHKH
9K3aMEHa II0 YKa3aHWIO OpraHW3aTopa B AyAMTOPUH IIOIXOIAT K OJHOMY W3
cToJIOB ¢ JaboparopHeIM 000pymoBaHHEM (IpU HEOOXOIMMOCTH C COOOH OHHU
MOTYT B3ATh UYEPHOBHK C 3allUCSIMU PEUICHUS BBINOJHEHUS 3amaHus 23)
U IPHUCTYNAIOT K BBITOJHEHHIO 3aJaHus 24 T0cie IMOIy9eHHsI COOTBETCTBYIOIIETO
yKa3aHHs IPHCYTCTBYIOMINX 3KCIEPTOB.

[Ipy BOSHMKHOBEHUH CUTYalllW, KOTJAa Pa3jIUT WIM PACCHIIAH XUMHUYECKHUHA
peakTuB, YOOPKY peakTHBa MPOBOIHUT CIICIHAIICT IO IIPOBEACHUIO MHCTPYKTAXKA
1 00ecIIeueHUIo JTab0paTOPHEIX PadoT.
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Ipunosicenue 3

HNHeTpykuus no TeXHMKe 0e301aCHOCTH NPU BbINOJIHEHUH 3aJaHus 24

—_

Bo Bpemst paboTEI HEOOXOIUMO COOIOAATE YUCTOTY, THIIHHY U HOPSIOK.

2. Karteropuueckn 3ampeniaercss B J1a0OpaTOpHH NPHHUMATH IHILY, ITHTH
BOJly U MPOOOBATh BEILECTBA HA BKYC.

3. Hemns3st mpucTynath k paboTe, MOKa HE TPOIICH HHCTPYKTAX IO TEXHUKE
0€30IaCHOCTH.

4. Tlpwm mpoBexeHHH PabOTHI MOKHO HOJIB30BATHCS TOJNBKO TEMH CKISTHKaMH,
0aHKaMH U T.II., Ha KOTOPBIX UMEIOTCS YETKHIE HAIMCH Ha dTUKETKAX.

5. CKISHKH ¢ BEIeCTBaMH WM PacTBOPaMH HEOOXOTMMO OpaTh OTHOH
PYKOI1 32 TOPJIBIIIKO, a APYTrod — IOAJEP>)KUBATh CHU3Y 3a JHO.

6. Ilpu nmnepenuBaHMM pPEAKTHBOB HE HAKIOHSWTECh HAJ COCYJaMH
BO M30eKaHMe TOMaJaHusl Karellb KUIKOCTeH Ha KOXY, T1a3a WK OHeXKIy.

7. Jlng mepeHoca XHMIKOCTU M3 ONHOW EMKOCTH B APYIYI0 PEKOMEHIYETCs
UCII0JIb30BATh CKJISTHKH C IUIIETKOM.

8. Cocynpl ¢ peakTHMBaMH IIOCIE HUCIOJb30BaHUS HEOOXOJIMMO 3aKphIBATh
IIPOOKAMH U CTABUTH Ha COOTBETCTBYIOIINE MECTa.

9. CMemmBasi pacTBOpPHI, HEOOXOANMO CTPEMHUTHCS, YTOOBI OOIMHA 00BEM
cMmecH He nipeBbimain 1/2 oobéma npodbupku (He 6onee 3—4 mi).

10. 3ampemaercs OpaTh TBEPIbIC BEIIECCTBA PYKaMHU: UCHOJB3YHTE ISl ATOTO
[ITTATEIh/JIOKEUKY JUISL OTOOpa CYyXUX BEILECTB.

11. JIna ompeneneHus 3amaxa BEIIECTBA CIELyeT OCTOPO’KHO, HE HaKIOHSACH
HaJl COCYJIOM U HE BJbIXas IIyOOKO, JEIKUM JBIPKEHUEM PYKH HAIpPaBIIsATh
Ha ceOs BBIIENSIOIIUICS ra3 (Mapsl BEIIECTBA).

12. IlepememmBasi COmEpXHMOE TIPOOMPKHM, 3alpeliaceTcs 3aKphIBaTh €&
OTBEPCTHE MNaNbLEM pYKH: HCHONB3YHTE [ 3TOro NPOOKYy MWIH
nepeMernaiTe, cierka NOCTYKUBasl MAIbLEM [0 HIDKHEH 9acTH IPOOHPKH.

13. B cmygae pa3snmBa XHAKOCTH WM PACCHITaHHUSA TBEPIOTO BEIIECTBA
coobmmre 00 3TOM  O3KCHEPTy, OIEHHWBAIOIIEMY  BBIIONHEHHUE
1a00paTOpHBIX PabOT, MM OPraHU3aTOPY B Ay JUTOPHH.

14. B cnydae yXynOmieHHss CaMOYYBCTBHSI COOOIIMTE 00 3TOM OKCHEPTY,

OIICHMBAIOIIEMY BHINIOJHEHHE JTa0OpaTOPHEIX PaboT, WM OPTraHH3ATOPY

B ayIUTOPHH.
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