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Cnennduxanus
KOHTPOJILHBIX H3MEPHUTEeIbHbIX MATEPHAJIOB /Il IPOBeeHUS
B 2025 roay 0CHOBHOI'0 roCcy1apCTBEHHOT0 IK3aMeHa
no XUMHUHN

1. HazHayeHHe KOHTPOIbHBIX H3MepHTeIbHBIX MaTepuaios (KMM) OI'D

OcHoBHOII rocynapcTBeHHbIH dk3ameH (OI'D) mpenctaBuser coboit dopmy
TOCY[apCTBEHHOW WTOTOBOI aTTECTalMH, IPOBOAWMOI B IIENAX OINpPEHEICHHS
COOTBETCTBHUS pe3yJIbTaToOB OCBOCHHS 00yJaroImuMucst OCHOBHBIX
00pa3oBaTeIbHBIX MPOrPaMM OCHOBHOIO 0O0IIEro 00pa3oBaHUs TpeOOBAHUSAM
(enepambHOrO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa. [l yKa3aHHBIX
neneil MCHonb3yIOTCS KOHTPOJIBHBIE U3MepHUTenbHble Marepuansl . (KHM),
MPEJCTABIISAIONINE COO0I KOMIUIEKCHI 3aIaHUi CTaHIAPTU3UPOBAHHOK ()OPMBI.

OI'D mpoBoauTcst B cooTBeTCTBUM ¢ DerepaibHbIM 3aKOHOM.OT 29.12.2012
Ne 273-®3 «O6 obpasoBanmu B Poccnmiickoit @enmepanmu» u Ilopsaxom
NPOBE/ICHNUS TOCYJAPCTBCHHON HTOTOBOHM aTTecTAlMM MO 00pa30BaTCIBHBIM
nporpaMMaM OCHOBHOTO 0OOILIEro 00pa3oBaHHs, .yTBEPKAEHHBIM IPHUKa30M
Munnpocsemenusi Poccun u  PocoOpHamsopa ot 04.04.2023  Ne 232/551
(3apeructpupoBad Muntoctom Poccun 12.05.2023 Ne 73292).

2. lokyMeHTBI, onpefensomue cogep:xanue KHM OI'D

Conepxxanne KUM OI'D. ompemensercs Ha OCHOBE (pemepanbHOTo
TOCYapCTBEHHOT0 00pa30BaTEIBHOTO CTAHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHHs
(nanee — ®I'OC):

1) npukaz  MuHucTepcTBa  mpocBemieHuss  Poccuiickorr  Denepanuu
or 31.05.2021 Ne 287 .. «O0 " yTBepskAeHHN (peAepanbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNFHOTO CTAaH[apTa OCHOBHOTO 00IIIEro 00pa3oBaHUM»;

2) npuka3 MuHuCTEpcTBAa 00pa3oBaHusi W Hayku Poccuiickoii @enepauuu
ot 17.12.2010 Ne 1897 (c uamenenusmu 2014-2022 rr.).

Jeranu3upoBaHHbIe TpeOOBaHMSA K pe3yslbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNBHOM MPOrpaMMbl OCHOBHOTO 00IIIero o0pa3oBaHus, IPOBEPsieMbIe Ha
ocHope, PIOC 2021 r., ABAAIOTCH MPEEMCTBEHHBIMH 110  OTHOILEHUIO
k TpedoBanmsiM @I'OC 2010 T.

Ilpn paszpabdorke KM OI'D yumteBaeTcs conepkaHue (eneparbHON
00pa3oBareiIbHONH TPOrpaMMBl  OCHOBHOTO 00miero obOpazoBaHus (IpuKa3s
Munuctepcra npocsenieHus Poccuiickoit @epepanun ot 18.05.2023 Ne 370
«O06 yTBepkneHHn  (enepadbHOH  00pa3oBaTENbHOI IPOTPaMMBI  OCHOBHOTO
ob1rero o0pa3oBaHus (C U3MECHEHUSMH)).

3. Moaxoas! kK 0TOGOPY coaepxkaHus, papadorke crpykrypst KUM OI'D
JINGHOCTHBIE ~ pE3yNbTaThl  OCBOCHHSA  OCHOBHOW  00pa3oBaTeNbHOI
nporpammbl oby4aromumucst (Ha ocHoBe @T'OC 2021 r.) oTpakalT rOTOBHOCTh
O0y4YaroIMXCsi  PYKOBOACTBOBATBCS ~ CHCTEMON  MO3UTHBHBIX  IIEHHOCTHBIX
OpUEHTAlMI U PACIIUPEHHE OIbITa JESITENbHOCTH Ha €€ OCHOBE U B IIpolEecce
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peanM3allid  OCHOBHBIX  HANpaBJIEHWH  BOCHHUTATEIbHOW  AEATEIBHOCTH.
ConepkaHue W pe3ynbTaThl BHITONHEHHS 3amaHuii OI'D cBA3aHBI B TOM dHHCIE
C IOCTH)KCHHEM CJICIYIOUIMX JIMYHOCTHBIX pPE3yJbTaTOB OCBOCHUS OCHOBHOW
oOpaszoBarenbHOi mporpammbl o ®I'OC 2021 r. B uacTH (U3NYECKOTO
(oco3HaHMe MOCIENCTBUN M HETPHUSTHE BPEIHBIX MPHUBBIUEK W MHBIX (HOPM Bpena
Ui (U3MYECKOr0 W ICHXHYECKOTO 3M0pOBBS W Jp.), TPYJIOBOro (MHTEpec
K IPAaKTHYECKOMY H3YUEHUIO Mpodeccuil U Tpyaa pa3auyHOTO pojAa, B TOM YHUCIE
Ha OCHOBE NMPUMEHEHUS U3y4aeMOro MPEeIMETHOTO 3HAHHUS U JIp.), SKOJIOTHYECKOTO
(opueHTaUs HA IPUMEHEHHE 3HAHUN M3 CONMAIBHBIX U €CTECTBEHHBIX HAyK JJIsS
pelreHHss 3amad B 00JNAacTH OKpYy)KaromieH Cpensl, IUIAHMPOBAHUS IIOCTYIKOB
Y OLICHKH HMX BO3MOXKHBIX TIOCIEACTBHHM Ui OKpYyXawouel cpensl M Ip.)
BOCIIUTAHUS, & TAaKKe MPHUHATHA IIEHHOCTH HAyYHOTO IO3HAHUS (OpHeHTalus
B ICAITENIPHOCTH HAa  COBPEMEHHYIO CHCTEMY HAy4YHBIX  IIPEIICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHS 4YeNOBEKa, IMPHUPOAbI U OOIIEeCTBa,
B3aMMOCBS3SX YeJIOBEKa C MPUPOJIHON M COIHALHOU cpenoit u ap.). [loapoOHas
HHQOPMAIHS O JIMYHOCTHBIX PE3yJIbTaTaX OCBOSHHS OCHOBHOHM 00pa3oBaTeNbHOM
nporpammsel 1o @I'OC 2010 r. ¥ peeMCTBEHHBIX JeTalU3UPOBAHHBIX TPEOOBAHUIX
K JHUYHOCTHBIM pesyinbTaraM Bo @OI'OC 2021 r. mnpuBeneHa B paszaene 3
koaudukaropa.

Brmrouénnsle B KMM  OI'D  3amaHus  BBIBISIIOT — JOCTH)KEHHE
METapeAMETHBIX W HPEAMETHBIX = pPE3yJbTaTOB  OCBOEHHMsS ~ OCHOBHOM
o0pa3oBaTeiIbHONH  MPOrpaMMbl  OCHOBHOTO  00miero  ooOpasoBaHus. Ilpu
BBIMIOJIHEHUH 3a/laHuil, TOMUMO- NPEAMETHbIX 3HAHWN, YMEHHUH, HaBBIKOB
M CIIOCOO0B MI03HABATEIIHHON JeATETILHOCTH, BOCTPeOOBaHBI TaKxke
YHHMBepcalbHble yuyeOHbIE MO3HaBaTeIbHbIE, KOMMYHUKATHUBHbIE U PETYJISTHBHBIC
(camoopraHu3anus 1 CAMOKOHTPOJIb) ACHCTBUSI.

Pa3paborka KHUM ocymecTtBismack ¢ yd4éTOM  CHEAYIOIIUX —OOMIHX
MTOJIOKEHU.

— KHWM opueHTHpOBaHBl Ha MPOBEPKY CPOPMUPOBAHHOCTH YMEHUH, BUIOB
JeSITENbHOCTH, - KOTOpBIe HEOOXOMUMBI TMpPHU YCBOCHHH CHCTEMBI 3HAHHIA,
paccMaTpuBacMOW B KauyecTBE HHBAPHAHTHOTO Spa  COJCPIKaHUSL
JCHCTBYIOMUX-TIPOrpaMM 0 XHMHH JUII OCHOBHOH mikonsl. TpeOGoBaHU
K pe3ysibTaTaM OOY4YeHHs ONpPENeNsIOTCS B COOTBETCTBUH C (herepantbHBIM
TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro
o0Opa3oBaHusI.

— KHUM npusBanbl obecriednBaTh BO3MOXHOCTh U depeHInpOBaHHON
OILIEHKH TOATOTOBKM JK3aMEHYEeMBIX. B 3THX LeNsX MpoBepKa OCBOEHUS
OCHOBHBIX ~YMEHHH W  DIEMEHTOB  COJCp)KaHUs  Kypca  XHMHHU
OCYIIECTBIACTCA Ha TPEX YPOBHAX CIOXKHOCTH: 0a30BOM, ITOBBINICHHOM
Y BBICOKOM.

— VYueOHbIil MaTepral, Ha 0a3e KOTOPOTO CTPOSTCS 3aJaHUs, OTOHpaeTcs Mo
NpPU3HAKYy €ro 3HAYUMOCTH JUIS OO0INeo0pa3oBaTENFHON  MOJTOTOBKH
BBIITYCKHUKOB OCHOBHOM mIKOnbl. IIpu 3TOM 0co6oe BHUMaHUE yAENSeTCs
TEM DJIEMEHTaM COIEp)KaHHs, KOTOPBIE MOJYy4aloT CBOE pa3BUTHE B Kypce
XMMUU CPEeJHEN IIKOJIBL.
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ConepxaHue 3amaHnil pa3paboTaHO IO OCHOBHBIM TeMaM Kypca XHMHH,
00BeIMHEHHBIM B CEMb COJIep KaTeIbHBIX OJI0KOB: «IIepBoHAYaIEHEIE XUMHIECKHE
noustusa», «llepmogndeckuit 3akoH u llepuoandeckass cucTeMa XUMHUYECKHX
snementoB JI.W. MenneneeBa. CrtpoeHue aroma», «CTpoeHUE BeIECTBay,
«XuMHuecKHe peakuun», «BaxkHelmue TPENCTABUTENM HEOPraHUUECKHX
BellecTB. Hemeramnsl U ux coenuHeHus. MeTauibl U UX COEAUHEHUSN», «XHUMUS
U OKpYy>Karolasi cpenay, «Pacuérey.

4. Cs3b 3k3ameHanMoHHoi Moaeaun OI'd ¢ KUM EI'D

IIpeemctBenHOCTE Momenmu OI'D 2025r. ¢ KM EID mo xumum
MPOSBIISIETCS KaK B COJEpXKAaTeIbHOM, TaK U B JIEATEIbHOCTHON COCTaBJISIOIIEH
9K3aMEHAIIMOHHOW MOJENH. DTO CTal0 BO3MOXHBIM IPEXIE BCEro. onmaromaps
UCIOJIb30BaHUIO (GopM U (OPMYJIUPOBOK 33JaHUM, AaHANIOTHUHBIX MOJEISM
saganuii EI'D. Tak, mnsg mpoBepku CHOPMUPOBAHHOCTH YCBOCHUS ‘TIOHSTHH,
M3y4YaeMbIX B CHCTEMaTHYECKOM Kypce XUMHH OCHOBHOM IIKOJIBL, IPEAJIAratoTcs
3a/laHusl, TpPEAyCMATPUBAIONIME KOHTPOJIb  JIOCTMKECHHS  METalpeMETHBIX
TUTAHUPYEMBIX PEe3yJIbTaTOB: Ha CPAaBHEHHE WU KJIACCU(DUKAIMIO TpeaIaraeMbIx
00beKTOB, aHamM3 © O(OPMIICHHE JAaHHBIX TIONYYCHHBIX IPH MPOBEICHUU
XUMHUYECKOTO OJKCIIEpUMEHTa, a TaKXkKe Ha WX NpUMEHEHHe B Ipolecce
JaNbHEHIIe paboThl ¢ XUMUYECKOH HH(pOpMaLuei.

B KM OI'D no XxuMuu Takke BKIIFOYCHBL 3aJaHUs, IPEAyCMaTPUBAIOIUE
MPOBEPKY YMEHHsI TPOTHO3MPOBATH BO3MOXKHOCTb IPOTEKAHUS XUMHUYECKHX
peaxiuii 1 coctaB 00pa3yOUIMXCs MPOIYKTOB, PeaKIUi, OMUCHIBATh MPU3HAKU HX
NPOTEKAaHUsT MM OINPENEIATh . PEakTHUBBl, HEOOXOMUMbIE Ul MPOBEICHUS
KayeCTBEHHBIX PEaKLUN.

Tak >xe, kak 1 B Bapuante EI'D, Oonbiloe BHHUMaHHE yJEIECHO MPOBEPKE
chOPMHUPOBAHHOCTH . CHCTEMHBIX- 3HAaHMH O  XUMHYECKHX  CBOWCTBAx
HEOPraHWYECKHUX BELIECTB.

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

Pabora cocTouT M3 ABYX HacTei.

Yaets 1 comepxkutr 19 3amaHuii ¢ KpaTKMM OTBETOM, IOAPA3yMEBAIOIINX
caMmocCTosITenbHOEe (OPMYJIMPOBAaHUME M 3alMCh OTBETa B BHIE 4YHCIA WIH
MOCJIeI0BATENLHOCTH U (P.

Yacts 2 comepxut 4 3amgaHus: 3 3amaHUs 3TOW YaCTH TMOAPA3yMEBAIOT
3aMuch pa3BEPHYTOro OTBETa, 1 3a7aHue TON YacTH NMPEIIOoJaraeT BBHIIOJIHEHHE
peanIbHOTr0 XMMUUECKOT0 SKCIIEPUMEHTa U 0(hOPMIICHHE €TO Pe3yJIbTaTOB.

Pacnipenenenne 3ananuii o yactsam KM npencrasineno B Tadnune 1.
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Tabauya 1
Yactu |KomanuectBo | MakcuManbHbIN IIpoueHT MakcuMalIbHOTO Tun 3aganuii
paboTel | 3amaHui TIepPBUYHBIN TIEpBUYHOTO Oaa 3a 3aJaHus
Oann JTAHHOW YacTH OT MaKCHMaJbHOIO
MepBUYHOrO 6asuia 3a BCio paboTy,
pasHoro 38
Yacts 1 19 24 63 C kpatkum
OTBETOM
Yacts 2 4 14 37 C pa3BEpHYTHIM
OTBETOM
HWroro 23 38 100

6. Pacnipenenenue 3ananmnii KUM OI'D no coaep:kaHuIo0, MPoOBepsieMbIM
Tpe0OBaHMSIM K pe3y/IbTAaTaM O0CBOeHHUsI OCHOBHOI 00pa3oBaTelibHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

IIpu onpenenennn konmumuectBa 3aganuit KUM OI'D, opueHTUPOBAHHBIX Ha
MIPOBEPKY YCBOCHHsI Y4EOHOTO MarepHaia OTIENbHBIX COAEPKATEITBHBIX OJOKOB/
JIMHUH, YYUTHIBAJICS IPEXK]IE BCETO 00bEM, 3aHUMAEMBIil IMHU B COJICPIKAHUU Kypca
xumuu. Hampumep, ObIT1 NpUHAT BO BHUMaHHe TOT (hakT, YTO B CHUCTEME
MOJATOTOBKM OOYYaIOMIUXCS OCHOBHOW IIKOJBI HanOOJbIIMKH OO0BEM 3HAHHH,
OTpEAETAIONNX YPOBEHb UX IMOJATOTOBKM, OTHOCHTCS K TaKHM COJEpPKaTeIbHBIM
OmokaM, Kak «XHMMUYECKHE peakuuun» M «BaxHelme mpencTaBUTENN
HEOpraHW4ecKuX BemlecTB. Hemeramibl W HX coeiWHEHUS. MeTammsl U HX
coemuHeHHs». [lo 3TOM mpHumHE CcyMMapHas 1oy 3agaHuil (0T oOIero
KOJIMYECTBA BCEX 3a/laHUil), TPOBEPSIOLINX YCBOSHHE UX COJEP)KaHUs, COCTaBHIIA
35% u 25 % cOOTBETCTBEHHO.

Pacnipenenenne 3amaHuMii TO  COAEp)KATENbHBIM —pasfenaM OTpa)xaeT
Tabnmmna 2.

Ne Haspanue paznena Konngectso Makcu- IporeHT MakcUMaIbHOTO
3a/1aHui MaJIbHBII HEepBUYHOro 6asia 3a 3a1aHus
HNEepBUYHBIH |  JTAHHOTO BUJIA EATEILHOCTH
Oan OT MaKCHMaJIbHOTO MIEPBHYHOTO
Oaia 3a Bcro paboTy,
pasHoro 38
5 | XuMHUecKHe peaknn 6 9 23,7
6 | XuMus ¥ OKpyIKaromiast 2 3 7,9
cpena
7 | Pacuérel 2 4 10,5
Hroro 23 38 100

7. Pacnpenenenue 3aganuii KUM OI'D no ypoBHAM CJI0KHOCTH
KM conepxut 14 3amanuii 6a30BOro ypoBHS CIIQKHOCTH
W 5 3a/laHuil MOBBINICHHOTO YPOBHs CJIOXKHOCTH. YacTh 2 comepkut 4 3amaHus

Yacte 1

BBICOKOT'O YPOBHSA CJIIOKHOCTH.

PacnpeaeneHHe 3aJlaHUM 110 YPOBHSM CIIO)KHOCTH MPEACTABIICHO B Ta6J'II/II_IC 3.

Tabauya 3
YpoBeHb KomuyectBo MakcumanbHbIH IIpoueHT MakCUMaJIbHOIO IEPBUYHOTO
CJIOXKHOCTH 3aIaHUI TIEPBUYHBIH 0a1 OaJuta 3a 3a/1aHHs TaHHOTO YPOBHS
3aJlaHMIt CJIOKHOCTH OT MaKCHUMaJIbHOTO
MEPBUYHOTO Oasuia 3a BCio paboTy,
pasHoro 38
BasoBblit 14 14 37
TToBBIIIICHHBIIH 5 10 26
Bricokuii 4 14 37
Hroro 23 38 100

8. [Ipoao/KMTEILHOCTD IK3aAMEHA
Ha BrInmonnenue sx3aMeHainoHHoN paboThl oTBoauTcs 3 yaca (180 MuHyT).
PexomeHIyeMoe BpeMs BBITONHEHHs 3amaHuil gactu 1 — 60 munyT (1 9ac),

a BeINOJIHEHU 3aaaHuil yactu 2 — 90 munyT (1 wac 30 MUHYT).

9. lonoJHMTe/IbHBbIE MATEPUAJILI M 000PY/I0BaAHUE

Tabauya 2
No Hazpanue pasgena KonnuectBo Makcu- IIpoueHT MakcUMalIbHOTO
3aMaHui MaJIbHBIN MIePBUYHOTO Oajuia 3a 3a4aHus
HIePBUYHbIH JIAHHOT'O BHUJIA JIEATEIIbHOCTH
Gat OT MaKCUMAaJBHOTO TIEPBUYHOTO
Oana 3a Bcro paboty,
paBHoro 38
1 | TlepponayanbHbIe 3 4 10,5
XUMHYECKUE MMOHITHS
2 | Ilepuonuueckuit 3aKoH 3 4 10,5
u [lepuogmyeckas cucrema
XHMUYECKUX DJIEMEHTOB
JI.. Menneneena.
CrtpoeHue aTOMOB
3 | CtpoeHue BenecTBa 1 1 2,6
4 | BaxHelinme mpeacTaBuTeN 6 13 34,2
HEOPraHNYECKHUX BEIIECTB.
Hewmertamib
M UX COCIMHCHHUSI.
MeTaJuibl ¥ MX COSAMHEHHS
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IlepeueHb NOMOIHUTENBHBIX MATEPUATIOB U 000PYIOBaHHUS, HCIIOIb30BAHHE
KOTOpBIX .paspemieHo Ha OI'D, yTBepkaaeTcs NpHKa3oM MUHIIPOCBELICHUS
Poccuu u PocobpHanzopa.

VYyacTHUKaM SK3aMEHa pa3pelaeTcs UCI0JIb30BaTh CIEAYIOUIIE MaTepHaIbl
1 000pyl0BaHUE:

— llepuognueckas cuctema xuMmuueckux anementoB .M. Menneneesa;

— Tabiuia pacTBOPUMOCTH COJICH, KUCIIOT ¥ OCHOBAHUH B BOJIC;

—  BJIEKTPOXUMHUYECKUHN psAJ HANPSHDKEHUH METaIOoB,

—  HEeNporpaMMHPYyEMBbIil KaJIbKYJISATOD;

— nabopaTopHoe 000pyIJOBaHHME Ui NPOBEACHHUS XHMHYECKUX OIIBITOB,

npexycMoTpeHHbIX 3aganusmMu KM (Ipunoxenue 2);

— HHAMBUIYAJIbHBIH KOMIUIEKT XHUMHYECKHX PEAaKTUBOB U 00OpYyIOBaHUA

(ITpunoxenue 2).
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10. Cucrema oneHUBaHUS BbINOJHEHUS OTAeIbHBIX 3aJaHU
M IK3aMeHANMOHHOIT padoThI B LeJIOM

IIpaBunbHOE BBITIONIHEHHE Kaxaoro u3 3aganuit 1-3, 5-8, 11, 13-16, 18, 19
omeHuBaeTcst 1 OammoM. 3amaHue CUUTAETCS BEBIOJHEHHBIM BEPHO, €CIIA OTBET
3amucaH B TOH GopMme, KoTopasi ykazaHa B UHCTPYKIIMH 110 BBITIOJTHECHHIO 3aJIaHHS,
U TIOJTHOCTBIO COBIIA/IaeT C 3TAJIOHOM OTBETA.

IIpaBuiibHOE BBINIONHEHHE Kaxkaoro w3 3amanuid 4, 9, 10, 12 u 17
oreHMBaeTCs 2 OayutaMu. 3aJaHue CUHUTACTCS BBITIOJHEHHBIM BEPHO, €CIH OTBET
3amucaH B TOM GopMe, KoTopasi ykazaHa B UHCTPYKIMH 10 BBHITIOJTHECHHIO 3aIaHHS,
Y MIOJTHOCTBIO COBMAJAET C ATAJOHOM OTBETA: KaXIbIii CUMBOJ B OTBETE CTOUT Ha
CBOEM MecTe, JIMIIHHE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBisercs 1 Oamn,
ecli Ha J000i ONHOW MO3WIMU OTBETa 3allMCaH He TOT. CUMBOJ, KOTOPBIH
IIpeACTaBIICH B 3TaJloHEe O0TBeTa. Bo Bcex Apyrux ciydasx BpicTaBisercs 0 Gayios.
Ecnmu xonmmuecTBO CHMBOJIOB B OTBeTe Ooible TpeOyeMoro,: BBICTaBISETCS
0 Ga;utoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHBI BCE HEOOXOAUMBIE
CHUMBOJIBL.

IIpoBepka BbImoNHeHUs 3agaHuii  20-23 wactu 2  OCYLIECTBISETCS
NPEeAMETHOH KOMHCCHEH B COOTBETCTBUH C KPHUTEPUSIMH  OLIEHHBAHUS
BBIMTOJTHEHUS. [Ipy OICHWBAHHWW BBHIMOTHEHUS KaXKIOTO W3 3aJaHWil 3KCIEpT Ha
OCHOBE IPENOCTABIECHHBIX KPUTEPUEB OLICHUBAHHS BBUBIAET B  OTBETE
9K3aMEHYEMOTO OLIEHWBAEMbIC OSJIEMEHTHI, KaXIblii M3 KOTOPBIX OLEHHUBAETCS
1 6aymom. MakcuMaiibHast OIl€HKa:3a BBIIOJHEHNE Kakaoro m3 3amanuii 20, 21
u 22 — 3 Oasa; 3a BHIMOJHEHHE 3a1aHus 23 — 5 6aios.

3amaHus ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITH BBINOJIHEHBI 3K3aMEHYEMBIM
pasubiMu criocobamu. [10aTOMy NpHUBEAEHHBIE B KPUTEPHUAX OLIEHUBAHUS 00pa3IIbl
pelIeHni cleqyeT pacCMATpUBaTh JIUIIb KaK OJWH M3 BO3MOXKHBIX BapHaHTOB
oTBeTa. DTO OTHOCHUTCS MPEXK/Ie BCETO K CIIoco0aM pelieHus pacuéTHBIX 3a/1a4.

MakcuMaJIbHBIA  IEpBUYHBIA 0aJll 32 BBINOJIHEHHE SK3aMCHALMOHHOM
paboTsr — 38.

B cootBerctBuu ¢ IlopsakoM NpOBEACHUS TOCYNApCTBEHHOW HTOTOBOM
aTTecTauuy 1o 00pa3oBaTeNbHBIM IPOrpaMMaM OCHOBHOTO OOIIEro oOpa3oBaHUs
(mpuka3 Munnpocsemenus Poccun u Poco6pranzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBad MunroctoM Poccun 12.05.2023 Ne 73292)

«72. TIpoBepka S5K3aMEHAMOHHEIX Pa0oT BKIIIOYACT B ceOs:

1)~ mpoBepKy M OLEHHBaHHE NMPEIMETHBIMH KOMHCCHSMH Pa3BEPHYTHIX
OTBETOB (B TOM 4Hcle ycTHBIX) Ha 3anaHus KM B COOTBETCTBHH C KPUTEPHIMHU
OIICHUBAHUS MO0 COOTBETCTBYIOIIEMY YYEOHOMY IpEIMETy, pa3padoTKa KOTOPBIX
opranusyetcs Poco6puanzopom! <...>.

Ilo pe3ynbraram mepBoit 1 BTOPOil MPOBEPOK IKCIEPTHI HE3ABUCUMO JIPYT OT
JpyTa BBICTABJISIFOT MEPBUYHBIC OAJUTBI 32 KaXIbI Pa3BEPHYTHIM OTBET Ha 3aJaHUS
KM <...>.

' Yacte 14 craten 59 denepanbhoro 3akona ot 29.12.2012 Ne273-®3 «O6 o6pasoBanun B Poccuiickoit
Denepanum».
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B chmydae CymecTBEHHOTO pacXOoXXOEHHS B IIEPBUYHBIX  OaJUax,
BBICTABIICHHBIX ~ JBYMS  OKCIIEpTaMH, Ha3HA4aeTcs  TPEThs  IIPOBEpPKa.
CylIiecTBEHHOE DPACXOXKICHHE B TNEPBHYHBIX OajulaX OMPENEeNICHO B KPUTEPHUsIX
OLICHUBAHUS MO COOTBETCTBYIOLIEMY Y4eOHOMY NpeaMeTy, pa3paboTka KOTOPBIX
opranu3syetcs PocoGpHag30opoM.

Tperuii »sKcrepT HazHa4yaeTcs MO COIJIACOBAHUIO C IIpeAcenaTesieM
OpeIMEeTHOH KOMHCCHM M3 4YHCla DJKCHEepPTOB, paHee He MPOBEPSABIINX
9K3aMEHAMOHHYIO padoTy.

TperseMy 3KCIepTy IpemocTaBIseTcs WH(POPMAIHS O MEePBUYHBIX OajlIax,
BBICTABJICHHBIX JKCIICPTaMH, paHee IPOBEPSIBIIIMH 9K3aMEHAMOHHYIO PaboTy».

Cyl1ecTBeHHBIMH CUHTAIOTCS CIEAYIOLINE PACXOXKACHHUS.

1. Pacxoxnenne Mexay OaniaaMu, BHICTABICHHBIMH JBYMS SKCIIEPTaMH 32
BBITIOJIHEHUE JIt00oro u3 3amanuii 20-23, coctaBnseT 2 wiu 6olee Oamna. B sTom
Cllyqae TpETUil SKCIepT MpoBepseT TOIBKO Te€ OTBETHl Ha 3alaHMs, KOTOpbIE
BBI3BAJIU CTOJIb CYIIIECTBEHHOE PACXOXKICHHE.

2. PacxoxmeHue B pe3ynbTaTax OLECHHBAHMS ABYMs SKCIEPTaMH OTBETA Ha
onHO w3 3amaHuii 20-23 3akmoyaercs B TOM, YTO OJMH JKCIEpPT yKaszaj Ha
OTCYTCTBHE OTBETa Ha 3aJlaHME B IK3aMEHAI[MOHHOI paboTe, a Apyroi sKcrepT
BBICTaBHJI 32 BBHIIIOJHEHHE ATOTO 3aJlaHHs HEHYJIeBoi Oami. B aTom ciyuae Tpetunit
AKCIICPT MTPOBEPSET TOIBKO OTBETHI Ha 3aJJaHUs, KOTOPHIC OBLUTH OIICHEHBI CO CTONb
CYILECTBEHHBIM PACXO0XKIECHUEM.

3. Curyanuu, B KOTOPHIX OAWH AKCIEPT yKaszal Ha OTCYTCTBHE OTBETa
B 9K3aMEHAIIMOHHOW paboTe, a BTOPOHM SKCHEPT BHICTABHJI HyJeBOH Oamr 3a
BBINIOJTHEHUE OJTOTO 3aJaHMs, 'HE SBISIFOTCS CHTYalMsIMH CYIIECTBEHHOTO
PacXOXKIeHUs B OLIEHUBAHHUM.

Ha ocHoBe 0annoB, BHICTABICHHBIX 3a BBIIIONHEHHE BCEX 3aaHHN paboTHI,
TOAICUYNTHIBACTCS CyMMapHBIH TIEPBUYHEIH 0alll, KOTOPHIH ITEPEeBOANTCSA B OTMETKY
0 NATUOATUILHOM LLIKaJIE:

11. YcaoBusi npoBeieHUst padoThI

IIpoBeneHre mabOpaTOPHBIX OIBITOB TPU BBHIMOJIHEHWW 3afaHus 23
OCYIIECTBISIETCS B: YCIOBUSIX XUMHUECKOH JTabopaTopuu, 000pyA0BaHUE KOTOPOH
JIOJDKHO COOTBeTCTBOBaThH TpeboBaHusM CanllnH k kaOuHETaM XUMHUH.

Ilepen HayamoM S5K3aMEHALMOHHON Pa0OTHl CHEUMAIUCT MO IMPOBEICHHIO
WHCTPYKTaXKa W 00CCICUeHUI0 JTabOpaTOPHBIX pPadOT MPOBOJUT HHCTPYKTAXK
y4acTHUKA(-OB) dK3aMeHa II0 TEeXHUKEe Oe30MmacHOCTH TpHU OOpalleHuu
c nabopatopHbIM 000OpYJOBaHHMEM M pEaKTHBaMH IOJ MOINHCH KaKIOTO
YYacCTHHKA JK3aMeHa.

K BbimonmHeHuto 3amaHus 23 He JOMYCKAKTCH YYaCTHUKUA DK3aMEHa,
HE MPOIIEAIINe HHCTPYKTaXa Mo TeXHUKe Oe3onacHocTu. [IpuMepHast HHCTPYKLUS
MO TEXHHUKE 0€301MacHOCTH NpuBeneHa B [Ipunoxxenuu 3.

Jnsi  BBIMOJTHEHWS XUMHYECKOTO OKCIEPUMEHTa, MPeoyCMOTPEHHOTO
3amaHueM 23, KaXJIOMy YYacTHHKY JK3aMEHa MpEAIaracTcsi WHIWUBHIYaTbHbINA
KOMIIJIEKT, COCTOSILLIMI U3 ONpeAeIEHHOro Habopa 000pyI0BaHUS U PEaKTHBOB.
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HabGop oOopymoBanusi, BXOISIIETO B WHIWUBHIYaIbHBIH  KOMIUICKT
yuactHuKka OI'D mo XumuM, I BCeX YYaCTHHKOB OJMHAKOB W IPEJICTAaBIICH
B Tabmuie 5 [Tpunoxenus 2.

Habop peakTuBOB, BXOAAIIMX B HHIAMBHIYyaJbHBIH KOMIUIEKT y4acTHHKA
OI'D mo XUMHHM IS BHITIOJHEHUS XUMHUYECKOTO 3KCTIICPUMEHTA, BKJIIOYAET B ceOs
MSTh Pa3IUYHBIX BEMIECTB (WJIM WX PAaCTBOPOB), MEPEUUCICHHBIX B YCIOBUU
3ananus 23 kaxnaoro Bapuanta KMM. Haanucen Ha CKJSIHKAX ¢ BelleCTBaMHU,
BbIIaBAa€MbBIX JK3aMEHYeMOMY /IJisi NpPOBEdeHUS] peaKUuil, JIOJKHBI
MOJHOCTHK) COOTBETCTBOBATH IEPEYHI) PEAKTHBOB, KOTOPBIH YyKa3aH
B YCJIOBHH 32/IaHMA.

Ilepeunn BemecTB u J1abopaTopHOrO OOOPYIOBaHHS, BKIIOYASMBIX
B MH/IMBUyaJIbHbIE KOMIUIEKTHl Y4acTHUKOB OI'D mo XWUMUM.- Ui BBIIQIHEHUS
JKCIIEPUMEHTAIBHBIX 3aJJaHHI, COCTABJICHBI HA OCHOBE OOLIMX MEpPEeYHe; KOTOpbIS
npuseneHs! B [punoxenun 2.

12. N3menenust B KUM 2025 roaa no cpaBHenuio ¢ 2024 rojgiom

OO6miee uyncino 3agaHuil yMeHbIIeHO ¢ 24 1o 23: U3 SK3aMEHAllMOHHOTO
BapuanTta 2025 r. HCKIIIOYECHO 3a/1aHue 24.

W3menena wopenb 3agaHus 23, [peIyCMAaTPUBAIOIIEIO BBIIOJIHEHHE
XHUMHYECKOTO JKCIIePHMEHTa. DK3aMEHYEMBIM IIPEIICTOUT MPOBECTH 4 OIbITA,
MO3BOJIAIOLIMX PpAaclo3HaTh BeIeCTBA B JBYX MNPOOMpKax 07 HOMEpaMu.
Pe3ynpraTel BBIMONHEHMS 3aJaHUS  OGOPMIIOTCS B TabmuIHOH  opme.
Bromonnenne 3amaHus oneHuBaeTcs S5 6amtamu. OICHUBaHHWE OJKCIEpPTAMUA B
ayJIUTOPUH TEXHUKH BBITOJHECHUS ONBITOB B 2025 T. HE MPEIyCMOTPEHO.

B 3agaHum 21 MCKIIOYEH KOMIOHEHT YCIOBHS, MpeAyCMaTpUBAIOLINMA
COCTaBIICHHE COKPAlIEHHOI0. HMOHHOTO ypaBHEHUs peakuud. JlaHHBIH miar
0o0yCJIOBJIEH TIPOBEPKOH CHOPMUPOBAHHOCTH YKAa3aHHOTO yMEHHS HOBBIM
3aaHuem 23.

MaxkcuManbHBIH HEepBUYHBIA 0ajul 3a BBINOJIHEHHE JK3aMEHAIIMOHHOM
paboTsl ymensIeH ¢ 40 1o 38.
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Ipunoowcenue 1

Tabnuya 4
00600ménnbiid nuian Bapuanta KUM OI'D 2025 roaa
no XNUMHUU
Ypoenu crnosicnocmu 3a0anus: b — 6azoewvil, I1 — nogvluwennwiii, B — gvicoxuti.

Ne [TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS Komwt Kompt TpeboBa- | YpoBenb | MakcumanbHbiii| [IpuMepHOe
3aj1a- K pe3yJIbTaTaM OCBOSHHS 00pa30BaTeIbHOM MPOrPaMMBbI MIPOBEPAEMBIX HUH K CIIOX- | OaJlI1 3@ BBIMOJ- | BPEMsI BBIITOJI-
HUS DJIEMEHTOB PEIMETHBIM HOCTH HEHUE 3a/IaHUs | HEHUS 3aJ1a-

colepskaHusi | pesyabTataM | 3aJaHus HUs (MHH. )
Yactsp 1
1 Baanenue cucreMoil XuMU4ecKMX 3HAHUM U ymenme npu- | 1.1, 1.2,6.3; 1.1,3.1,3.2 b 1 3
MEHSITb CHCTeMY XMMHMYeCKHMX 3HAHMMH, KOTOpasl BKIIIOYAET 6.4, 6.5

BOXHEUIINE XUMHUYECKHE TOHATHUA: XUMHUYECKUH 3JIEMEHT,
aTOM, MOJIEKYJa, BELIECTBO, IPOCTOE U CIIOKHOE BEILECTBO,
OJTHOPOJIHASI U HEOAHOPO/IHAS CMECh, MPEAEIbHO JOMyCTUMAs
xoHueHTpauus (I171K), koppo3uss MeTauioB, CIIJIaBbl; yMEeHHE
HHTErpHPOBATh XMMHUYECKHE 3HAHUS CO 3HAHWSMH JIPYTHX
y4€OHBIX PEIMETOB;

BJIaJIcHHe OCHOBAMM XHMH4YEeCKOH TI'PAMOTHOCTH, BKJIIO-
yapueil: yMeHHE I[PaBWIbHO UCIOJIb30BaTh H3yUEHHBIE
BEIIECTBA M MaTepHuajbl, B TOM YHCIe MHHEpaJbHbIE YJ00-
peHHS, METAIbl M CIUIaBbl, MPOAYKTHI TEPEPaOOTKU MpH-
POIHBIX HMCTOYHUKOB YIJIEBOJOPOJAOB (YIJIs, MPUPOJHOIO
ra3a, HeTr) B OBITY, CETLCKOM XO3S1CTBE, Ha MMPOU3BOJICTBE
U IOHMMaHHE 3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOAOB JUIS
OpraHM3Ma 4eJlOBEKd; YMEHHE NPOrHO3MpOBAaTh BIIMSHHE
BEIIECTB U XMMHMYECKHX ITPOLECCOB HAa OPraHU3M 4YellOBeKa
Y OKPY>KAIOIIYIO IPUPOJIHYIO CPENY
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No
3aja-
HUSA

[TpoBepsiembie mpeaMeTHbIE TPeOOBAHUS
K pe3yJibTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI

Konaer
MIPOBEPAEMBIX
3JIEMECHTOB
coaepKaHus

Koner TpeboBa-
HUM K
MpeIMETHBIM
pe3yabpTaTam

YpoBeHb
CIIOXK-
HOCTHU

3a/IaHus

MaxkcumManbHBIN
OaJu1 3a BBIIOJI-
HEHHUE 3a0aHU

[Ipumepnoe
BpeMsI BBINOJ-
HEeHUs 3aja-
HUs (MUH.)

YMmenune  OOBSICHATHL  CBA3b  IIOJIOKEHHS  DJIEMEHTA
B Ileproanyeckoil cUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij
spa, OOIee YHUCIO DIEKTPOHOB), pPACIpENCTICHUEM DIICK-
TPOHOB MO YHEPTETUYECKHM YPOBHSAM aTOMOB MEPBBIX TPEX
MIEPUOIO0B, Kalus U KaJIbLUs; YMEHHE UCII0JIb30BaTh MOJIEIIN
JUIsl OOBSCHEHUSI CTPOSHHSI AaTOMOB M MOJIEKYJI

2.1,22

1.2,5

b

3

IIpeacraBiienne O IEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKHUX JIEMEHTOB (panyc aToma, SJIEKTPOOTPHUIIATEb-
HOCTB), MPOCTBIX M CIIOKHBIX BEIIECTB OT TOJOXKECHHS
anemeHToB B Ileproanueckoi cucteme (B MajblX HEpHOAAx
Y TJIABHBIX MOJIMPYIINAX) U 3JIEKTPOHHOTO CTPOEHUsI aToMa

2.3

Ymenune onpeaejaaTb BAaJICHTHOCTh U CTCIICHB OKHCIIEHUA
XUMHYCCKUX 3JICMCHTOB, 3apsJi MOHA

1.3

8.1

YMeHue onpeeasiTb BUJ XUMUYECKON CBA3HM U THUII KPUCTAJI-
JIMYECKOMN CTPYKTYPBI B COEIUHEHUSAX

3.1

8.2

IIpeacraBiienne o NEPUOIMUECKON 3aBUCUMOCTH CBOMCTB XH-
MHUYECKUX JJIEMEHTOB (paauyc aToMa, J3JACKTPOOTPHUIATEIIb-
HOCTB), TTPOCTBIX M CJIOXKHBIX BEIIECTB OT IMOJIOKCHUS IIEMCH-
ToB B [lepuoanueckoii cucreme (B MaJIbIX HEPHOJAX M TJIABHBIX
MOJITPYIITNax) U AIEKTPOHHOTO CTPOSHHUS aToOMa; yMeHHe 00bsi-
CHSAITH CBSI3b MOJIOXKEHUS dieMeHTa B [lepuoanyeckoii cucreme
C YHMCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB XMMHUYEC-
KHX JJIEMEHTOB (COCTaB W 3apsii sijpa, 00IIee YICIIO AIEKTPO-
HOB), pachpeelieHueM DJIEKTPOHOB I10 DHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAWL U KaJIbIIHs

22,23

5,6

YmMmenune KJIaCCI/I(l)I/IIII/IPOBaTb HCOPraHMYCCKUC BCIICCTBA

4.1

7.2
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No
3aja-
HUSA

[TpoBepsiembie mpeaMeTHbIE TPeOOBAHUS
K pe3yJibTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI

Konaer
MIPOBEPAEMBIX
3JIEMECHTOB
coaepKaHus

Koner TpeboBa-
HUM K
MpeIMETHBIM
pe3yabpTaTam

YpoBeHb
CIIOXK-
HOCTHU

3a/IaHus

MaxkcumManbHBIN
OaJu1 3a BBIIOJI-
HEHHUE 3a0aHU

[Ipumepnoe
BpeMsI BBINOJ-
HEeHUs 3aja-
HUs (MUH.)

YMeHHe XapaKTepu3oBaTh (U3MUYecKHe H XUMHUYECKHE
CBOICTBA TMPOCTHIX BEHIECTB (KUCIOPOA, O30H, BOAOPO/,
rpaduT, anmMas, KpeMHHH, a3oT, Gpocdop, cepa, XJIop, HATPUH,
KaJInii, MarHui, KaJbIMH, aJFOMHUHUH, KEJe30); CIIONKHBIX
BEIIECTB, B TOM YHUCJIC MX BOJIHBIX PACTBOPOB (BO/A, aMMHUAK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJI, OKCHJIBI M TUAPOKCUIBI METAII-
noB I[-IIA rpymm, amomunus, meau(Il), munka, >xeneza(ll
u II1); okcunel HemetaiwmoB: yraepona(ll u IV), kpemuusa(IV),
azota u ¢pochopa(Ill u V), cepsi(IV u VI), cepaucras, cepnas,
a3oTHCTas, a30THas, (ochopHasd, yroiabHas, KpeMHHEBas
KHCJIOTAa Ml X COJIN)

42,43,
4.5,4.6

9.1,9.2

b

3

YMenune xapaktepuzoBarh (puU3MUYecKHMe M XUMHYECKHE
CBOICTBA MPOCTHIX BEIIECTB (KHCIOPOJI, 030H, BOJAOPOJ, Ppa-
but, anma3z, kpeMHuH, azor, docdop, cepa, XJop, HaATPHil,
KaJIMW, MarHui, KaJbIUA, ATFOMAHUMN, JKEJIe30); CIOXKHBIX Be-
IIECTB, B TOM YHCJI€ WX BOJHBIX PAcTBOPOB (BO/A, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPO/, OKCUJIBI U THAPOKCHIBI METaJ-
noB I[-IIA rpymm, amomunus, meau(Il), umaka, sxemesa(ll
u III); oxcuapl HemeramnoB: yraepoga(ll u 1V), kpemuusa(IV),
azota u pocdopa(lll u V), cepei(IV u VI), cepHucras, cepHas,
a3oTucTas, a30THas, GpocdopHas, yrojibHasi, KPeMHUEBasT KHC-
JI0OTa ¥ UX COJIM); TPOTHO3UPOBATh U XapaKTEPU30BaATh CBOM-
CTBa BEILECTB B 3aBHUCHUMOCTH-OT UX COCTaBa U CTPOCHWUS,
NPUMEHEHUE BEUIECTB B ~3aBUCUMOCTH OT HX CBOICTB,
BO3MOXXHOCTh MPOTEKaHMsl XUMUYECKIX MPEeBpalICHUI B pa3-
JIMYHBIX YCIIOBHSIX

4.2-4.9

9.1,9.2,93

10

YMeHue xapaxkTepu3oBaTh (U3MYeCKHe M XHMHYeCKHe
CBOICTBA, TNPOTHO3MPOBATH M XapaKTEpPH30BaTh CBOWMCTBA
BEIIECTB B 33aBHCUMOCTM = OT HX COCTaBa WU CTPOCHUS,

4249

93
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No
3aja-
HUSA

[TpoBepsiembie mpeaMeTHbIE TPeOOBAHUS
K pe3yJibTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI

Konaer
MIPOBEPAEMBIX
3JIEMECHTOB
coaepKaHus

Koner TpeboBa-
HUM K
MpeIMETHBIM
pe3yabpTaTam

YpoBeHb
CIIOXK-
HOCTHU

3a/IaHus

MaxkcumManbHBIN
OaJu1 3a BBIIOJI-
HEHHUE 3a0aHU

[Ipumepnoe
BpeMsI BBINOJ-
HEeHUs 3aja-
HUs (MUH.)

INPUMEHCHUE BCIICCTB B 3aBUCUMOCTH OT HX CBOﬁCTB,
BO3MOKHOCTb HPOTCKAHUA XHUMHUYCCKUX npeBpameHHﬁ B
Pa3JINYHBIX YCIIOBUAX

11

YMeHue KiaaccupuuupoBaTh XUMHUUECKHE PEaKIIUU

5.1

7.3

12

Hagnuyune npakTH4eCKUX HABBIKOB IJIAHUPOBAHMSA U OCY-
IECTBJIEHHUS CJEAYIOIMX XUMHYECKMX JIKCIEPUMEHTOB:
W3y4YeHHEe W OMHcaHue (PU3MUECKHX CBONCTB BEIIECTB; O3Ha-
KOMJICHHE C (U3NYSCKUMU W XUMHUYECCKUMH SBICHUSIMU,
ONBITHI, WJUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XMMHYEC-
KUX pEAKLIHI

1.6

13.1

= |t

13

Baagenne cucreMoil XMMHYeCKHX 3HAHHMHI U ymeHue npu-
MEHATH CUCTEMY XUMHUYECCKUX 3HaHHi7], KOTOpas BKJIIIOYACT
TCOPHUIO BHGKTpOHHTquCKOﬁ Jucconnanmmn

5.4

23

14

YMeHHe COCTABJISITH MOJICKYJIIPHBICE U WOHHBIC YpaBHEHUS
peakiuii (B TOM YHCIIE) peakliuii HOHHOTO OOMEHa

5.5

10.1

15

Baanenue cucreMoi XMMHYECKHX 3HAHMUA U yMeHHeE NPH-
MEHATh CHCTEMY XMMMYECKHMX 3HAHMH, KOTOpas BKIKOYAET
BaXXHEHIIINEe XUMHUYECKHE TOHATHA. OKHUCIUTEIIFHO-BOCCTA-
HOBUTEJIBHBIE PEAKIIMM, OKUCIUTEIb U BOCCTAHOBUTEIb; YMe-
HUE ONPEIEIATh OKUCIUTENIb U BOCCTAHOBUTEIb

53

2.1,84

16

Baanenue / 3HaHue 0CHOB: 0e30MacHOi PaboOTHI ¢ XUMHUYEC-
KMMH BeILECTBAMH, XUMHUYECKOM. MOCYyZ0i H Ja00opaTOpPHBIM
0o0opyToBaHHEM; MPaBUI OE30MIACHOTO OOpAIlEHHs C BEIIeCT-
BaMH, MHCIIOJIB3YEMBIMU B HOBCGﬂHeBHOﬁ JKU3HH, TIIpaBUII
TIOBEJICHHSI B IIENISIX COEpEXKEHHs 3[J0POBbS M OKpY KAOIIEH
MIPUPOTHOM CpeJbl; TTIOHUMaHWe Bpeaa (OMacHOCTH) BO3ACHUCT-
BUS Ha KUBBIC OPTraHU3MbL ONPEeNEHHBIX BEIIECTB; CIOCOO0B
YMEHBIICHUSA U ITPCAOTBPALICHUS X BPEAHOIO BOS}I@I\/'ICTBI/IH

6.1

12.2,12.3
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No
3aja-
HUSA

[TpoBepsiembie mpeaMeTHbIE TPeOOBAHUS
K pe3yJibTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI

Konaer
MIPOBEPAEMBIX
3JIEMECHTOB
coaepKaHus

Koner TpeboBa-
HUM K
MpeIMETHBIM
pe3yabpTaTam

YpoBeHb
CIIOXK-
HOCTHU

3a/IaHus

MaxkcumManbHBIN
OaJu1 3a BBIIOJI-
HEHHUE 3a0aHU

[Ipumepnoe
BpeMsI BBINOJ-
HEeHUs 3aja-
HUs (MUH.)

17

Haanuyue mpakTHYecKMX HABBIKOB IJIAHUPOBAHUS U OCY-
IIEeCTBJICHUS] CJEIYIOIMNX XUMHYECKHX JIKCIEPUMEHTOB:
NPUMEHEHNE WHIUKATOPOB (JJaKMyca, METHIIOPAHKa U (eHOJI-
dranenHa) s ompeAeNeHusT XapakTepa cpeibl B pacTBOpax
KHCJIOT W TIeJIoueH; XUMHIECKHAE YKCIIEPUMEHTHI, HILUTIOCTPH-
pyIoIlie MPU3HAKH TPOTEKAHUS peakluii MOHHOTO OOMEHa;
KaueCTBCHHBIC pEaKIWd Ha TPHCYTCTBYIOIIHE B BOIHBIX
pacTBopax HOHBI: XJIOpUO-, OpOoMHI-, WOIUA-, CyIbdar-,
docdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THUIPOKCHI-HOHBI,
KaTHOHBl aMMOHHUS, MarHus, KajbllUs, aJlOMUHUS, >Keie3a
(2+) m xene3a (3+), mean (2+), ITMHKA

4.2-4.10

13.5,13.8

IT

2

7

18

Baanenne ocHOBaMU XMMHMYECKOM IPAMOTHOCTH, BKJIIOYa-
Io11eii: HAUTHYHE OMbITa PAOOTHI C PA3TUYHBIMUA HCTOUYHUKAME
uHbOpMAIlMU MO0 XUMHH (HAy4YHass W HAyYHO-TIOMYJIIpHAas
JIUTEpaTypa, CJIOBAapH, CIPABOYHHKH, HWHTEPHET-PECYpPCHI);
YMEHUE HMHTErpUpOBaTh XUMUYECKHE 3HAHMS CO 3HAHUSMHU
JPYTUX Y4eOHbIX IPEIMETOB

1.4,7.1

32,33

19

IIpeacraBiennss 0 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIB-
JeHUH TPHUPONbI, MOHMMAaHHE OOBEKTUBHOW 3HAYUMOCTHU
OCHOB XMMHMYECKOW HAayKH Kak OO0JIaCTH. COBPEMEHHOTO ec-
TECTBO3HAHUS, KOMIIOHEHTa OOIie KyIbTyphl M TMpak-
TUYECKOU JIEATEIbHOCTH YEJIOBEKA B YCIOBUSX COBPEMEHHOIO
oOuiecTBa; MOHMMaHHE MECTa XHMHUHU cpeiAu ApPYyTUx ecrec-
TBEHHBIX HAyK; BJaJileHHe OCHOBAMH XMMH4YeCKOW IpamMoT-
HOCTH, BKJIIOYAKWIIEl yMeHHE OOBEKTUBHO OIICHUBATh
UHGOPMAIIMIO O BEMIECTBAX, WX IIPEBPAICHUSX H MPAKTHU-
YECKOM TMPUMEHEHUH U YMEHHE HCITOJIh30BaTh €€ ISl pellie-
HUSl y4eOHO-TIO3HABATEIbHBIX 33]a4; YMEHHE TPEJICTaBISITh

6.1,6.2

1.1,3.1, 14.1

© 2025 denepanbHas cryx0a 1o Hag30py B chepe oOpazoBaHUs U HAYKH




Crnemudukarus KUM OI'D 2025 r. XUMMA, 9 kmace.  15/24
Ne [IpoBepsieMbie MpeAMeTHBIE TPEOOBaHUS Konbr Kozpl TpeboBa- | YpoBenb | Makcumanbhbiil| [lpumepHoe
3aja- K pe3yJbTaTaM OCBOEHHUS 00pa3oBaTeIbHOI MPOrpaMMbl IIPOBEPSAEMBIX HUH K CJIQX-- | 0aJyI 3a BBINOJ- | BpeMs BBIIOJI-
HUSA AIIEMEHTOB peIMETHBIM HOCTHU HEHUE 33/1aHNs | HEHHus 3ajia-

COJIEp/KaHusl | pe3yibTaraM | 3aJaHMus HUs (MUH.)
pe3ynbTaThl SKCIEpUMEHTa B (opMe BBIBOJAOB, JIOKa3a-
TENbCTB, TpaUKOB M TAONUI[ U BBIABIATH AMIUPUUYECKUE
3aKOHOMEPHOCTH
Yacrtp 2
20 | YMeHHEe COCTABJSTH MOJIEKYJSIpHbIe U MOHHbIE YpaBHe- 53 10.2 B 3 20
HMS peaKlHuil, B TOM YHCJIE OKHCIUTEIbHO-BOCCTAHOBUTEb-
HBIX pPEeaKIMil
21 YMeHue cocTaBJsiTb MOJIEKYJSIDHbIE U HOHHbIE YpaBHe- 4.12 10.1, 10.2, B 3 17
HHUSI peakIUii, B TOM YHCIIe. pEaKIHii HOHHOTO OOMEHa, 10.3,104
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHM; HUIUIIOCTPU-
PYIOIIMX XWMHYECKHE CBOMCTBA M3YYEHHBIX KIACCOB/TPYIII
HEOPraHUYECKUX BEILECTB, MOATBEPKAAOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEX1Y HUMHU
22 | YMeHHe BBIYHCISTH / IPOBOAUTH PACUY€Thl MAaCCOBOM JIOTH 7.2,7.3 11.2,11.4 B 3 20
BEIIECTBAa B PacTBOPE; M0 YPAaBHEHUSIM XUMUYECKUX PEaKIUI
HaXOJUTh KOJMYECTBO BEIIECTBa, OOBEM M MacCy pPeareHTOB
WJIH IPOJYKTOB peakluu
Ilpakmuueckaa uacmeo
23 | Haimyue MpakTHYeCKUX HABBIKOB IVIAHUpOBaHMA U ocy- | 1.6, 4.2-4.10, 1.3.3,9.3, B 5 30
IIECTBJICHUS CJCAYIOIIMX XHMHUYECKHX JIKCIECPHMEHTOB: 6.1 10.3,10.4,
IIPOTHO3UPOBATh U XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3a- 10.5,10.7,
BHCUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHUE BEIIECTB 12.1,12.2,
B 3aBUCHMOCTH OT HX CBOMCTB, BO3MOYKHOCTb IPOTEKAHUS 12.3, 14.1

XUMHNYCCKHUX npeBpameHHﬁ B pa3JINYHbIX YCIIOBUAX; HCCIIC-
JOBaHUEC U OIIMCAaHUC CBOIICTB HCOPTaHNUYCCKUX BCHICCTB
Pa3IMYHBIX KJIACCOB; M3YUYCHHUC BSaHMOJIefICTBHﬂ KHUCJIOT
C MCTaJlllaMH, OKCHuJaMu MCTAJJIOB, pPacTBOPpUMBIMU
U HCPACTBOPUMBIMU OCHOBAHHUAMH, COJISIMU; TIOJTYUCHHUC
HCPACTBOPHUMBIX OCHOBaHHﬁ; IMPUMCHCHUC HWHAUKATOPOB
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Ne [IpoBepsieMbie MpeAMeTHBIE TPEOOBaHUS Konbr Kozpl TpeboBa- | YpoBenb | Makcumanbhbiil| [lpumepHoe
3az1a- K pe3yJbTaTaM OCBOEHHUS 00pa3oBaTeIbHOI MPOrpaMMbl IIPOBEPSIEMBIX HUU K CJIQX-- | 0aJyI 3a BBINOJ- | BpeMs BBIIOJI-
HUS AJIEMEHTOB IIPEIMETHBIM HOCTH HEHUE 33/I1aHNsl | HEHUs 3a]1a-

CoJlepKaHus | pesynbTaram | 3ajaHus Hus (MMH.)

(makmyca,  Metwiopamxa W (eHondTanenHa) I
OmpesieNieHus] XapakTepa Cpelbl B pacTBOpax KHUCIOT U
IIeJI0Yeii; BRITECHEHHE OJJHOTO MeTajlla IPYTHMM U3 pacTBOpa
CONM;, WccaenoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHIIOB
ATIOMUHUS W IIMHKA; XAMUYECKHE  DKCIICPUMEHTHI,
WITIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS PEAKIUH MOHHOTO
oOMeHa; KaueCTBEHHBbIC pEaKIMd Ha MPHUCYTCTBYIOIIME B
BOJIHBIX PAacTBOpax WOHBL: XJOpUA-, OpOMHUI-, HOAW-,
cynbdar-, hocdar-, kapOOHAT-, CUITUKAT-aHUOHBI, THAPOKCH/T-
WOHBI, KaTHOHBI AaMMOHMS, MarHWs, KaJbIUs, aJTOMUHUS,
xkenesza (2+) u xeneza (3+), memu (2+), LMHKA; yMeHHUe
NpPeICTABJATh  pPe3ylbTaThl JKCIEpUMEHTa B  Qopme
BBIBOJIOB, JIOKA3aTeIbCTB, IpaUKOB W TAOMUI] U BBHISBIIATH
SMIUPUYECKHE 3aKOHOMEPHOCTH; BJIa/IeHHe/3HAHUE OCHOB:
OCHOBHBIMH METOJIaMH HAay4YHOTO TO3HaHUsA (HaOIIOJCHUE,
U3MEpPEHUe, SKCIEPUMEHT, MOACIUPOBAHNE) NPU H3YYCHUH
BEIIECTB U XUMUYECKUX SIBIICHUH; yMEHHE CHOPMYIHPOBATH
npobjaeMy M TOPeJIOKUTh MyTH e€ pelieHus; 0e30macHOi
paboThl ¢ XUMHUYECKHMH BEIIECTBAMHU, XUMHUYECKON TOCYA0H
1 1abopaTopHBIM O0OpYJOBaHUEM; TIpaBUIAMU OE30MaCHOTO
00OpamieHns ¢ BEMIECTBAMH, HCITOJIB3YEMBIMH B MOBCETHEBHOM
KU3HH, TIpaBWJIAMH TIOBENEHUS B IENAX . COEpeKeHUs
3I0pOBbs. ¥ OKpY’Kalolllel MPUPOAHON Cpebl; MOHUMaHUE
Bpena (OMAacHOCTH) BO3JICHCTBUSL Ha KUBBIE OPTraHU3MBI
ONpPENENEHHBIX  BEIIECTB, CHOCOOOB  YMEHBIICHUS |
IPEOTBPALICHUS UX BPESTHOLO BO3ACHCTBHSI

Bcero 3ananuii — 23; u3 HUX: IO TUILY: € KPATKUM OTBETOM — 19; ¢ pa3BEpHYTHIM OTBETOM — 4; 110 YPOBHIO cinokHocTh: b —14; I1-5; B — 4.
MaxkcuManbHBIA IEPBUYHBIN Oailt 3a padoty — 38.
Obuiee Bpemst BbloJIHEHUS paboThl — 3 yaca (180 MuHyT).
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Ipunoocenue 2

Pexomenayemasi mpoueaypa npoBeieHUsi XMMH4€CKOI0 IKCIIepMMEHTa
M OPraHu3alusi NOATO0TOBKH HHIAHBHIYAJIbHBIX KOMIIJIEKTOB YYACTHUKOB
OI'D no XuMMHM AJ151 IPOBeAeHNsI XHMUYeCKOI0 IKCIIePUMEHTAa
(mpu BbINOJIHEHUM 3a1aHus 23)

JUis  mpoBeneHUS XUMHUYECKOTO JKCIEpPUMEHTa KaXIOMy YYacCTHUKY
9K3aMEHa 110 XUMHH e JIaraeTcsi MHAMBUAYAJTbHbI KOMILIEKT, COCTOSALINNA 13
HaOopa 00OpYyNOBaHUSI M PEAKTUBOB, KOTOPHIE HEOOXOJMMBI ISl BBITOJHECHUS
3aaHus 23.

HaGop peakTuBOB, BXOAAIIMIi B HMHAWBHAYAJIbHBIH  KOMILJIEKT
yuactHuka OI'D 1Mo XUMHH, COCTOMT W3 MATH PEAKTHUBOB, 'TEPEUHCICHHBIX
B YCIOBUM 3afaHusi 23, MOITOMY 3aBHUCHUT OT BBIIOJHSAEMOLO 3K3aMEHYEMBIM
Bapuanta KWM. Hamnucu (popmyna w/wim Ha3BaHHWE) “Ha  CKISHKax
C BEIIECTBAMH, BbIIaBaEMBIX 3K3aMEHYEMOMY JUIS MIPOBEACHUS PEAKLIUU, TOJIKHBI
MOJIHOCTHIO COOTBETCTBOBATH IEPEYHIO PEAKTHBOB, KOTOPBIH YKa3aH B YCIOBUHU
3a/1aHusl.

Ha0op oGopynoBanusi, BXOASIIIEr0 B HMHANBUAYAJIbHBIH KOMILJIEKT
yuactHuka OI'D mo xumuu, A8 BCEX YYACTHUKOB oOJuHaKoB. IlepeueHn
000pyZOBaHUS, BXOISILIEr0 B WHAMBUAYaJIbHBIM KOMIUIEKT yuyacTHuka OI'D mo
XUMUH, IPEACTaBIEeH B Ta0IuUIE 5.

Tabauya 5

Ne O6opynoBanue KonunuectBo u3 pacuéra
Ha OJIMH KOMIUIEKT

1 CxusiHKM (IpOOUpKH) ¢ HaHecEHHbIMU Iudpamu 1 u 2, 2
coJieprKallie YKa3aHHbIe B YCIIOBUM 3a/1aHHs BEIECTBA

CxIsiHKH U1 XpaHenus peaktuBoB (1050 mor)

ITpo6upka manas (10 mi)

[TatuB (moacTaBka aist npobupok) Ha 10 THE3N

LlInaresns (J105kedKa U1t 0TOOpa CyXHX BEIIECTB)

N | [W|N
—_ == S W

Pa3pmaTtounsbIil TOTOK

JIis  BBIMONIHEHUSI ~XMMHYECKUX  OKCIEPHUMEHTOB, TMPEIyCMOTPECHHBIX
3a/laHueM 23, y4acTHUK 3K3aMeHa COOOIaeT OpraHu3aTopy B ayJUTOPUU O CBOCH
TOTOBHOCTH K TMOJYYEHHIO KOMIUIEKTa peakTHBOB. CHEHATIHUCT IO MPOBEACHHIO
WHCTPYKTaXKa W 00CCHEUCHHIO JIAOOPATOPHBIX PAa0OT MPEIOCTABISIET YYACTHHUKY
9K3aMeHa TOCTYI K HHIUBHIYAILHOMY KOMIUIEKTY, COOTBETCTBYIOIEMY YCIOBHIO
3ananus 23 papuanta KM, BBINOTHAEMOro JJaHHBIM yuyacTHHUKOM OI'D.

Jnst mpoBemeHHS dK3aMEHa PEKOMEHAYETCS MUHHMH3HPOBATH IEPEHOC
nabopaTopHOro 000pYOBaHUS M XUMHUECKHX PEaKTUBOB. PeKoMeHayemas cxema
OpraHu3alli¥ HSK3aMEHa MPEIIoJiaracT BBIICIICHHE B AYIUTOPUH OTACIBHBIX
CTOJIOB, Ha KOTOPBIX OyIyT pa3MeIleHbl HHAWBHIYAIbHbIC KOMILICKTBL,
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COOTBETCTBYIOIUE KakAoMy 3afaHuto 23 papuanToB KM, ucnonb3yeMslx B 3TOT
JICHb DK3aMeHa B ayIUTOPHH.

JInst BBITIONHEHUsST XUMUYECKHX DKCIEPHMEHTOB (3aJaHue 23) y4acTHHKH
9K3aMeHa IO YKa3aHWIO0 OpraHu3aTopa B ayAUTOPHU MOAXOIAT K OZHOMY U3
CTOJIOB C JabOpaTOpHBEIM 00OpyJIOBaHHEM (IpH HEOOXOIMMOCTH C COOOH OHU
MOTYT B3STh YEPHOBHK C 3aIMCSAMHU) M IPHCTYHAIOT K IPOBEICHUIO XMMHYECKUX
9KCIEPUMEHTOB.

B curyannu, koraa pasiMT WM PacChIIaH XUMHUYECKHH PEaKTHB, YOOPKY
peakTHBa MPOBOIUT CHENUAINCT IO IMPOBEACHUIO0 MHCTPYKTaka M 00ECIIeYeHHIO
nabopaTopHBIX PadoT.

Opranu3anusi NOAr0TOBKH HHANBHIYAJIbHBIX KOMILIEKTOB Y4acTHUKOB O’
10 XUMHUHM JJI51 IPOBeAeHUsI XMMUYeCKOro IKCIepUMeHTAa
(npu BbINOJHEHMH 3a1aHus 23)

IIyukTsl mnpoBeaeHuss 3x3ameHoB (nanee — [III3) npoxHbBI OBITH
3a0J1aroBpeMEHHO OCHAIIIEHBI HE00OX0AMMBIM 000PY/I0BAHUEM M PeaKTHBAMHU.

MoaroroBka MHAWBUAYAJIbHBIX KOMILIEKTOB /IS  BbINOJHEHHS
3aaHMA 23 KajKA0ro MCNOoJb3yeMOro B 3TOT JeHb dk3aMeHa B JaHHoMm IIITD
Bapuanta KMM OI'D yuyacrHukamu OI'D 10 XHMHHM B KaXKIOM OTAeJbHOM
IIII noszkHa OBITH MPOBeIEHA 320J1aTOBPEMEHHO (JI0 HAYAJIA IK3aMeHA).

[ToaroroBka MHIMBUAYAIBHBIX KOMIUIEKTOB y4yacTHHKOB OI'D mo xumuu
ocyumiectBisiercs B [IID cnernuamuctamMu, OTBETCTBEHHBIMH 32 IOATOTOBKY
WHAMBUYaJIbHBIX KOMIUIEKTOB y4acTHUKOB OI'D mo xumuu.

MunnmaneHblii  Habop oGopymoanuss B II[1D, HEoOXOAMMBIA JUIs
MOJATOTOBKH MH/IWBUIYaJbHBIX KOMIIEKTOB y4acTHUKOB OI'D mo xumuw, ykazaH
B Tabnure 6.

Tabnuya 6
Ne ObopynoBaHme KonnuectBo u3 pacuéra Ha oJHY
ayauropuio (15 sk3aMeHyeMBIX)
1 Becbl1abopaTopHble snekTponHble 10 200 r 1
2 ClipToBKa HabopaTopHas’ 1
3 Boponka koHHYIecKas 1
4 CTeKysHHAs MaIouKa 1
5 ITpo6upka I[1X-14 10
6 Crakan BelicokH# ¢ HocukoM BH-50 ¢ meTkoii 2
7 Hunmuaap m3MepuTenbHbi 2—50-2 1
8 Hltarus (noacraska) st npobupok Ha 10 rHé3x 1
9 Jepxarens it npoOHpoK 1
10 Inarens (JToXxedka it 3a00pa BEIIECTB) 2

2 B JAHHOM CJIy4da€ HCIIOJIb30BAHUE CIIMPTOBKH IIPEAIOJAracTcs TOJBKO IIPH IIOATOTOBKE HWHIAMBHUAYAJIbHBIX
KOMIUIEKTOB yyacTHUKOB OI'D mo xumun. Ilpu nposenenun OI'D B 2025 r. 3aganus, tpeOyrolue npoBeIeHUS
XAMHYECKHUX IKCIIEPUMEHTOB C UCIOJIB30BAHUEM YHYaCTHUKAMH 3K3aMEHA CIIMPTOBKH W/MIIA BBITSDKHOTO uu(a(i)a, HE
OyIyT BKJIIOYEHBI B KOHTPOJILHBIC H3MEPUTEIIbHBIE MAaTEPUATIbL.
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Ne Ob6opynoBanune

KonmnuecTBo n3 pacuéra Ha OHYy
ayautopuio (15 3x3aMeHyeMBbIX)

Crerm¢uxanus KUM OI'D 2025 r.

XUMMUS, 9 knacc.
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11 Pa3naTo4HbIi JTIOTOK

1

Kommuiekr 3

Kommiexr 4

12 Habop ¢akoHOB 1151 XpaHEHUsI paCTBOPOB
U PEaKTHBOB

15 KOMITIEKTOB 10 6 IITYK

13 Iunuuap u3MepuTenbHblit ¢ HocukoM 1-500

14 CrakaH BeICOKH# 500 M1

15 Habop épuIvKoB ISt MBITBS TTOCY b1

16 Xaunar

17 Pe3uHoBBIE IEpUaTKU

N[N |W(w (N

18 3alIUTHBIE OYKH

1

19 I'oprouee st CIUPTOBOK

20 mI1 HA OJJHY CTIMPTOBKY
(na 1 pa3)

20 Bymara ¢unsTpoBanbHas

1. Ha omuH OKCHIEPUMEHT

21 KomnuiekTt(bl) peakTHBoB (Tadanua 7)

PeakTHBEI, KOTOPBIE MOTYT HCIIOIB30BATHCS ITPU. MPOBEACHUN XUMHIESCKOTO
JKCIIEPUMEHTA, CTPYIITUPOBaHbI B 8 KOMIUIEKTOB (Tabiuua 7). Habopsl peakTnBoB
(mpuBen€HHBIC B YCIOBHAX 3aMaHUM MuHHUM 23), chOPMHUPOBAHBI TaKHM 00pa3oM,
YTO KaXIbIi1 HAOOp PEaKTHBOB OJHOTO 3aJaHMUS IIEIUKOM BXOIHUT B COCTAaB OJJHOTO
U3 8 KOMIUICKTOB, yKa3aHHbIX B Tabmuue 7. Bapuanter KM, xortopele OymyT
WCIIONIb30BaHbl s npoBenaeHuss OI'D B onpenenéHHbIN JeHb dK3aMeHa B OJHOM
MI13, pexomenmyercst GOpMHPOBATH TaKUM 00pa3oM, YTOOBI 3aaHKe 23 B 3THUX
BapHaHTaX BKJIIOYAJIH B ce0s HaOOPHI PEaKTHBOB, COAEpIKAIIUECS B OJHOM HIIH
JIByX U3 8 KOMIUIEKTOB PEaKTHBOB, YKa3aHHBIX B Ta0yuIE 7.

Tabauya 7
Kommiexr 1 Komniekr 2
1. PactBOp amMmMuaxa 1. Ilepokcupa Bomopona
2. ConsHzas kucsiora 2. ConsHasl KUCIIOTa
3. CepHnas KHCIOTa 3. CepHas KHCIOTA
4. T'mppoxewn HATpUs/KaIns 4. Tuppoxcua HaTpus/Kaaus
5. Xnopua amoMUHUS 5. Xnopun 6apus
6. Xsopux aMMOHUS 6. XJ0pua amTOMHHUS
7.. Xnopuz Maraus 7. Xnopupg KaubIys
8. Cynbdar anomMuHus 8. Cymnboar xenesa(ll)
9. Cymnbdar nuaKa 9. KapOoHat HaTpus/Kaus
10. ®ocar kanus/HaTpus 10. Hutpar cepebpa
11. Hutpar cepebpa 11. Oxcua memu(I)
12. XKeneso 12. Oxcu anrfoMUHUSA
13. Unaukaropsl (pexondranent, 13. Unpukaropsl (henondraienH,
METHJIOpaHX, JTaKMYyC) METHIIOPaHX, JAKMYC)
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1. Consnas KucnoTa 1. ConsHas KucIOTa

2. CepHnas Kucuora 2. CepHnas KucioTa

3. Tuapokcua HATpUs/Kaust 3. Tuapokcui HATpHs/KaIus

4. Xnopun 6apus 4. KapOoHaT HaTpus/Kaus

5. Hutpar xanenus 5. Hurpar cepebpa

6. KapOoHnat HaTpus/Kamust 6. Hutpar HaTpus/kamus

7. @ocodar Harpus/Kaaus 7. Xnopup KaabLus

8. Oxcun KpeMHUs 8. Xuopup Oapus

9. Oxkcux meu(Il) 9. Cymnboart xenesa(Il)

10. Cynedar mequ(1l) 10. ®ocdar kanusi/HaTpust

11. XKeneso 11. Xnopun xene3a(1II)

12. Mens 12. Tlepokcun Bomopoaa

13. Unpukaropsr (henondranen, 13. Unaukaropsr (henoiadranenH,
METHJIOPaHX, JTaKMYyC) METHJIOPaHX, JaAKMYC)

Kommuiekr 5 KoMmmiekr 6

1. Consnas Kucnora 1. Consnas-kucnora

2. CepHas kuciora 2. CepHas KUCIOTA

3. Tuapoxcua HATPHs/Kaus 3. Tuapokcua HaTpHs/Kaust

4. Cyabdat meaun(Il) 4. Xnopun xene3a(IIl)

5. Cynbdar maraus 5. Cynbdar amoMHUHUS

6. Xnopux meau(1l) 6. Cynbbar nuHkKa

7. Xnopuja MarHus 7. Xnopua mutus

8. Hurpar cepebpa 8. ®ocdar HaTpus/KaIHs

9. Xnopux 6apus 9. Hutpar cepebpa

10. KapOoHar HaTpusi/kanus 10. Hutpar Gapus

11. unk 11. AmoMuHHi

12. Oxcup amoMUHIS 12. Mens

13. Unaukarops! (peHondrancux 13. Unaukatops! (peHondTanenH
METHJIOPaHX, JTaKMYC) METHIIOPaHX, JTAKMYC)

Kommiekr 7 Kommuiekr 8

1. Comnsnas kuciiora 1. CepHnas kuciora

2. CepHasg KHCIOTA 2. ComnsHast KHCIIOTa

3. T'mapokeup HaTpus/Kanus 3. T'uapokcup HaTpus/Kamus

4. CynsdaTt amMmmoHus 4. THuOpoKCHI KalbLys

5.. bpoMua HaTpust/Kanus 5. T'mapokapOoHnat HaTpus

6. Wopun Harpust/Kanust 6. Xnopun Kaublus

7. ®ocdar HaTpuUs/KaTHSL 7. Hurpar cepebpa

8. Xnopun nutus 8. Hutpar 6apus

9. Hutpar cepebpa 9. XiopujJ aMMOHHUS

10. Hutpar Hatpus/kamust 10. Xsropun HaTpuUs/Kamust

11. Xnopun 6apus 11. Oxcup maruus

12. Cynbbat HaTpus/Kamus 12. Xnopun meau(Il)

13. aankaTopsl (METHIOPAHIK, TaKMYC, 13. MaaukaTopsl (METHIIOpaHXK, JTAKMYC,

(denondranenn)

denondranenn)
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Cremm¢uxanus KUM OI'D 2025 r.

Ipumeuanus
Jns. MpUTOTOBJIEHHMS PACTBOPOB, BKIIOUEHHBIX B KaXKIbIH U3 BOCBMU
KOMIUIEKTOB, IPUMEHSIETCS IMCTU/NIMPOBAHHAS BO/A.

Hamnupe cnem-4epTsl B KOMIUIGKTaX pPEaKTHBOB M B OOIIEM IepedyHe
BEIIECTB YKa3blBAa€T Ha B3aMMO3aMEHSEMOCTh JAHHBIX PEAKTUBOB IPH

BBIIIOJTHCHHUU 3aJIaHUA.

XUMUS, 9 kmace.  21/24

OOmMii mepeYeHb BEMIECTB, KOTOPhIE MOTYT OBITh BKIIOYEHBI B KOMITJICKTHI
PEaKTUBOB, HCIIONIB3YEMBIX ISl BBITIOJHEHHS dKCIIEPUMEHTANBHOTO 3amanus OI'D
M0 XMMHH, TIPEICTaBJICH B Tabmuiie 8.

Crerm¢uxanus KUM OI'D 2025 r.

XUMUS, 9 kmace.  22/24

B kakoM Bujie BKIIFOUCHBI

Ne BemectBa
B KOMIUIEKTBI
37 | AMMmuak Pactop 5-10 %
38 | Ilepokcuz Bosoposa Pactop 3-5 %
39 | Ungukartopsl (METHIOpaHXK, lakMyc, ¢deHondranent)/ | PactBopsl, Oymara
MHJUKaTOpHAs Oymara
40 | JuctuinupoBaHHasl BoJa

Tabauya 8
Ne Bemectsa B xaxoM BHJie BKIIOUCHBI
B KOMITIEKTBI
1 AoMUHAI I'panyisr
2 Keneszo Crpyxka
3 Hunk I'panysbl
4 Menn IIpoBomnoka
5 Oxkcug meau(Il) ITopommox
6 Oxcup Maraus Tlopomrok
7 Oxcui aaroMHHUS Tlopomok
8 Oxcup KpeMHHs Tlopomok
9 ConsHas KucioTa Pa36aBneHHslil pacTBOp
10 | Cepnas xucnota Pa30aBieHHEBIN pacTBOp
11 | I'mppokcua HaTpus / THAPOKCHI Kasust Pactop 10-15 %
12 | I'mppokcuj KaiabLust PactBop 10-15 %
13 | Xsopua HaTpust / XJIOPUA KaJIust PactBop 5-10 %
14 | Xsnopua iutus PactBop 5-10 %
15 | XJ0pua KaJIbIys /XJIOPH MATHHS PactBop 5-10 %
16 | Xaopux memu(ll) Pactop 5-10 %
17 | XJ10pua atoMHHUSE PactBop 5-10 %
18 | Xaopux sxenesa(lll) PactBop 5-10 %
19 | X7opum aMMOHUS PactBop 5-10 %
20 | Xnopuz Oapust PactBop (He 6onee 5 %)
21 | Cyaedar Hatpusi / cynbdar Kamus PacrtBop 5-10 %
22 | Cynbtar Maraus PactBop 5-10 %
23" | Cyabdat mexu(ll) PactBop 5-10 %
24 | Cyasar xenesa(ll) PactBop 5-10 %
25 | Cynbgar nuHka Pactsop 5-10 %
26 | Cynbgat amoMuHuUs Pactop 5-10 %
27 | Cynbgar aMMOHHS PactBop 5-10 %
28 | Hurpar HaTpust / HUTpAT Kaaus Pactsop 5-10 %
29 | Kapbonat HaTpus / kapOoOHAT Kayus PactBop 5-10 %
30 | 'mapokap6oHaT HaTpus / THAPOKApOOHAT Kajusl PactBop 5-10 %
31 | ®ocdat Hatpus / hocdar kanus PactBop 5-10 %
32 | bpomua Hatpusi / OpOMHET KaJus Pactop 5-10 %
33 | Mopua HaTpusi / MOAMI KaJIus PactBop 5-10 %
34 | Hurpat Gapus PactBop (He Goxee 5 %)
35 | Hutpat KanbLust PactBop 5-10 %
36 | Hurpar cepebpa Pactop 5-10 %
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Ipunosicenue 3
HMHcTpykums no BHINOJHEHUIO MPAKTHYECKOT0 3aaHUsI

Buumanmue: B Ccay4yae yXyJueHuss CAMOYYBCTBHUA IePEeI HAYAJIOM ONBITOB WJIH
BO BpeMsi MX BBINOJHCHUA 00513aTeJIbHO CO00IIHUTE 00 TOM OpraHm3aTopy
B ayIUTOPpHUH.

L.

Bbl npuctynaere K BBINOJHEHHIO NMPAKTHYeCKOro 3aaaHus. [y sToro
MOJYYHUTE JIOTOK C J1a0OpaTOPHBIM OOOpyIOBaHHEM W pPEaKTHBAMH
y CHELHAINCTA IT0 00CCIIEYCHHIO JIADOPATOPHBIX PA0OT B ayJUTOPHUHL.
IIpoutnTe emié pa3 nmepedyeHb BELIECTB, MPUBEAEHHBIN B TEKCTE K 3aaHUIO,
n ybeautech (o GopMynaM Ha STHUKETKAaX) B TOM, YTO Ha BBIAAHHOM JIOTKE
HaXOIATCS yKa3aHHbIe B IIepevyHe BemecTBa (WM HMX  PacTBOPHI).
ITpn oOHapy>KCHMH HECOOTBETCTBHS HaOOpa BELIECTB HA JIOTKE MEPCYHIO
BEIIECTB B YCJIOBUH 33aaHUs cOOOLIMTE 00 ATOM OPraHU3aToOpy B ayAUTOPHH.
IMepen HayaaoM BBINOJHEHHS] JKCIEPUMEHTA  OCMOTPUTE EMKOCTH
C peakTHBaMH W TpoayMaiiTe crmoco® paboTsl ¢ HUMH. [IpH 3ToM oOpatuTe
BHUMAaHHUE Ha MIPaBUIa, KOTOPHIM BbI OIKHEI €1€10BaTh.

3.1. B ckJIsIHKe HAaXOAMTCSl MUMETKA. JTO. O3HAYAET, YTO OTOOP >KUAKOCTH
U TepenuBaHue e€ B MPOOUPKY Ul MPOBEIACHUS PEaKIUU HEOOXOIUMO
MPOBOJUTH TOJBKO C IMOMOIIBIO MUMETKH. J[JIsi MPOBENCHHS OIBITOB
orbupator 7—10 Kanenb peakTuBa.

3.2. IluneTtka B CKJIAHKE € KUAKOCTHIO OTCYTCTByeT. B sTOoM ciyuae
TepeNIMBaHie PACcTBOPA OCYLIECTBISIIOT 4epe3 Kpall CKISTHKH, KOTOPYIO
pacmonararoT Tak, YTOOBL IpH e€ HAKIIOHE STHKETKa OKa3anach CBEPXY
(«3THKETKY — B JajoHb!»). CKISHKY MEIUICHHO HAKJIOHSIOT Hal
IpOOHPKOHL, TOKa HyKHBIH 006EM pacTBOpa He mepenbErcsa B Heé. O0bEM
MIEPEITUTOr0 PacTBOpa MOJKEH cocTaBisATh 1-2 M (1-2 cM mo BbIcoTe
MIPOOUPKH):

3.3. lasi mpoBejeHHsl  ONbITa Tpebyercss NMOPOLIKOOOpasHoe (chblly4ee)
BemecTBo. ~OT0Op TOPOIIKOOOPA3HOTO  BEIIECTBA M3  EMKOCTH
OCYILCCTBIISIOT TOJIBKO € TIOMOIIBIO JIOKEUKH MIIY LIIATes.

3.4. Tlpu oT0Ope HCXOJHOI0 peaKTHMBAa B3AT ero u3JjHuueKk. Boszspar
M3JMIIKA PEaKTHBA B HMCXOAHYI0O EMKOCTh KATErOPUYECKH 3arpeniCH.
Ero nmoMemaror B OTACNEHYIO, PE3EPBHYIO IPOOHPKY.

3.5. Cocyn C WCXOIHBIM pPEaKTHBOM (KUIKOCTBIO HJIM  TOPOIIKOM)
00513aTeJIbHO 3aKPbIBAKT KPBIIIKOH (MPOOKOIT) OT 3TOH ke EMKOCTH.

3.6. Tlpu pacTBOpeHWH B BOJIe TOPOIIKOOOPAa3HOTO BEUIECTBA HIIM TPH
MEepEMEIIMBAHUI PCAKTHBOB CJIENYeT CIerka YIapsTh MalbIeM MO JHY
MIPOOUPKH.

3.7. qna onpeneneHus 3amaxa BeLIECTBAa CJEAyeT B3MaxoM pyKd Haj
TOPJIBIIIKOM COCY/Ia HAPABJISATH Ha ce0s Mapsl 3TOT0 BENIECTBA.

3.8. Ecim peakTnB momajg Ha padouuii CTOJ, KOXKY WJIH OJEKIY,
HEoO0X0IMMO He3aMeJTUTEIbHO OOPaTUTHCS 32 OMOLIBIO K CHEIUAINUCTY
o obecreueH o Ja00paTOPHBIX paboT B ayAUTOPHHU.
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Hauunaiite BbINONHATH onbIT. [locme npoBeseHus KaxOoW peakuu
3alUChIBATE B YCPHOBUK CBOM HAONIONCHUS 3a W3MEHEHWSIMH (WM HUX
OTCYTCTBHEM ), IPOUCXOISIIUMH C BEUIECTBAMHU.

Bb1 3aBepminim 3kcnepuMent. [IpoBepbTe, COOTBETCTBYIOT JIU PE3YJIBTATHI
OIBITOB TEOPETHUECKUM MIpeICKa3aHUsIM. IIpu HEOOXOIMMOCTH
CKOPPEKTUPYHITE UX, UCIOJB3Ys 3aMCH B YEPHOBHUKE, KOTOPHIE CIENAHbl MPH
MPOBEJICHUU IKCIICPUMEHTA.
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