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Cneuudpuxanus
KOHTPOJIbBHBIX U3BMEPUTEJIbHBIX MATEPUAJIOB 1J151 IPOBECACHUSA
B 2025 roay 0CHOBHOI'O roCcy1apCcTBEHHOI0 IK3aMeHa
no XUMUHN

1. HazHayeHHe KOHTPOJIBHBIX U3MepHTeIbHBIX MaTepuaios (KUM) OI'D

OcHoBHOIT TocynapcTBeHHbIH dk3ameH (OI'D) mpeacrtaBuser coboit dopmy
TOCY[apCTBEHHOW WTOTOBOI aTTeCTalMH, IPOBOAWMOI B IIENAX OINpEHeIeHHs
COOTBETCTBHUS pe3yIbTaToOB OCBOCHHS 00yJaroIMucCst OCHOBHBIX
00pa30BaTeIbHBIX MPOrPaMM OCHOBHOTO 0OIIEro o0pa3oBaHUS TpeOOBaHUSAM
(enepaTbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa. [l yka3aHHBIX
neneil MCHonb3ylOTCS KOHTPOJIbHBIE U3MepuTenbHble Marepuansl  (KHM),
MPEJCTABIISAIONINE COO0I KOMIUIEKCHI 3aIaHUi CTaHIAPTU3UPOBAHHON (YOPMBI.

OI'D npoBoauTtcst B cooTBeTcTBUHU ¢ DenepanbHbIM 3aK0HOM OT 29.12.2012
Ne 273-®3 «O06 obpa3zoBannu B Poccnmiickoit ®emepanmu» u Ilopsaxom
NpOBEIEHUST TOCYIAPCTBEHHON MTOroBOHM arrecTallud MO 00pa30BaTENbHBIM
nporpaMMaM OCHOBHOTO 00OIIero 00pa3oBaHUs, YTBEPKAEHHBIM IIPHKA30M
Munnpocsemenns Poccum u  Pocobpramsopa ot 04.04.2023  Ne 232/551
(3apeructpupoBad Muntoctom Poccun 12.05.2023 Ne 73292).

2. lokyMeHTBI, onpefensiomue cogep:xkanue KM OI'D

Conepxxanme KUM OI'D ompegmensiercs Ha OCHOBE (pemepanbHOTO
rOCY/IapCTBEHHOTO 00Pa30BaTEIBHOIO CTAHAAPTa OCHOBHOT'O O0IIEro 00pa3oBaHHs
(nanee — ®I'OC):

1) npukaz  MuHucTepcTBa  mpocBemieHuss — Poccuiickorn  Denepanuu
or 31.05.2021 Ne 287 «OO0 yTBep)kAeHHH (eaeparbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNFHOTO CTaHJapTa OCHOBHOTO 00IIEro 00pa3oBaHuUsM»;

2) npuka3 MuHHCTEpcTBAa 00pa3oBaHusi W Hayku Poccuiickoii ®enepanuu
ot 17.12.2010 Ne 1897 (c namenenusmu 2014-2022 rr.).

Jeranu3npoBaHHbIE TpeOOBaHHMSA K pe3yJlbTaTaM OCBOCHHSA OCHOBHOM
00pa3oBaTeNnbHOM MporpaMMbl OCHOBHOTO 00IIEr0 00pa3oBaHMUs, IPOBEPSIEMBIE Ha
ocHoBe OI'OC 2021r., SABIAIOTCI INPEEMCTBEHHBIMH II0  OTHOLICHUIO
k TpedoBanmsiM @PI'OC 2010 T.

Ilpu paszpabdorke KM OI'D yuureBaeTcs conepkanue (eneparbHON
00pa30BaTelIbHONH TMPOTrpaMMBbl  OCHOBHOTO 00miero obOpazoBaHus (IpuKa3s
MunuctepcrBa npocsenieHus Poccuiickoit ®epepanun ot 18.05.2023 Ne 370
«O06 yTBepkeHHH  (enepadbHON  00pa3oBaTeNbHOM INPOTpaMMBI  OCHOBHOT'O
ob1ero o0pa3oBaHus (C U3MECHEHUSIMH)).

3. Moaxoas! kK 0TGOPY coaepxkanus, pazpadorke crpykrypst KUM OI'D
JIngHOCTHBIE  pe3yJbTaThl  OCBOCHUS  OCHOBHOW  00pa3oBaTeNbHOM
nporpammbl oby4varomuMucs (Ha ocHoBe @T'OC 2021 r.) oTpakalOT rOTOBHOCTh
O0y4YaroIMXCsS  PYKOBOACTBOBATHCS ~ CHCTEMOM  MO3MTHBHBIX  I[EHHOCTHBIX
OpPHCHTAIIMN W pACIIUpEHHE OIbITa JESTENFHOCTH Ha €€ OCHOBE W B Ipolecce
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peanM3allil  OCHOBHBIX  HANpaBICHWH  BOCHHUTATENBHOM  JEATEIBHOCTH.
ConepxaHue W pe3yNbTaThl BBITONHEHHs 3aqaHuii OI'D cBsA3aHBl B TOM YHCIIE
C IOCTIDKCHHEM CIEAYIOIIUX JIMYHOCTHBIX pPe3YyJbTaTOB OCBOCHMS OCHOBHOM
obpas3oBarensHOi mporpammsel mo PI'OC 2021r. B wactm (u3HUECKOro
(oco3HaHMe MOCIENCTBUIN M HETPHUATHE BPEIHBIX MPHUBBIUEK W UHBIX (OPM Bpena
Ui (PU3MYECKOro W IICHXHYECKOTO 3M0POBBS W Ip.), TPYIOBOro (MHTEpec
K IPAaKTHYECKOMY M3YUEHUIO mpodeccuil u Tpyaa pa3auyHOTO POAa, B TOM YHCIE
Ha OCHOBE NMPUMEHEHUS H3Y4aeMOro MPEeIMETHOTO 3HAHHS U JIp.), SKOJIOTHYECKOTO
(opueHTaIVs HA TTPUMEHEHHUE 3HAHUN W3 CONMAIBHBIX U €CTECTBEHHBIX HAYK IS
pelreHHss 3amgad4 B 00JNAacTH OKpYKaromieHd Cpensl, IUIAHHPOBAHUS ITOCTYIIKOB
W OLICHKH HX BO3MOXKHBIX TIOCIEACTBUHM Uil OKpyXawooued cpexbl W JIp.)
BOCIIUTAHUS, & TAaKKe MPHUHATHA IIEHHOCTH HAyYHOTO IO3HAHUS (OpHEHTAIus
B ICAITCNIHOCTH HAa  COBPEMCHHYIO CHCTEMY HAy4YHBIX  IPEICTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPUPOABI U OOIIEeCTBa,
B3aMMOCBS3SX YEJOBEKa C MPUPOJHON M COIMaIbHOU cpemoit u np.). [logpoOnas
UHQOPMAIHS O JIMYHOCTHBIX PE3yJIbTaTaX OCBOSHHS OCHOBHOM 00pa3oBaTeNbHOM
nporpamMmsel 1o @I'OC 2010 r. 1 mpeeMCTBEHHBIX JETATU3UPOBAHHBIX TPEOOBAHMIX
K JHUYHOCTHBIM pesynbTaraM Bo ®OI'OC 2021 r. mpuBeneHa B paszaene 3
Koxu(uKaTopa.

Brimouénnele B KMM  OI'D  3amaHust  BBISBISIIOT — JOCTH)KEHHUE
METaNpeAMETHBIX W HPEAMETHBIX  PE3yJIbTaTOB  OCBOEHHMS  OCHOBHOM
o0pa3oBaTeIbHOH  MPOrpaMMbl  OCHOBHOTO  00miero  ooOpasoBaHus. Ilpu
BBIMIOJIHEHWU 3a/laHuil, IIOMHUMO IIPEIMETHbIX 3HAHWW, YMEHHH, HaBBIKOB
¥ CIIOCOOO0B M03HABATEIIHHON JeATEIIBHOCTH, BOCTpeOOBaHbI TaKxke
YHHMBepcalbHble yuyeOHbIEe MO3HABaTeIbHbIE, KOMMYHUKATHUBHbIE U PETYJISTHBHBIC
(camoopraHu3anus ¥ CAMOKOHTPOJIb) ACHCTBUSI.

Paspaborka KIMM ocymectBmsiack ¢ y4€TOM  CIEIYIOIIMX — OOMIMX
MIOJIOKEHUH.

— KHWM opueHTHpOBaHBI Ha MPOBEPKY CPOPMHUPOBAHHOCTH YMEHUH, BUIOB
JeSITEIbHOCTH, KOTOpBIE HEOOXOIUMBI TP YCBOCHHH CHCTEMbBI 3HAHHIA,
paccMaTpuBaeMOi B KadeCTBE HHBAPHAHTHOTO sApa  COJICpPIKAHHSA
JEHCTBYIOIIMX MpOrpaMM 10 XUMHM JUIl OCHOBHOH IIKOJBL. TpeGoBaHus
K pe3ysbTaTaM OOYYeHHs ONpPENeNsIOTCS B COOTBETCTBUU C (helepantbHBIM
TOCYapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM OCHOBHOTO 00IIEero
oOpa3oBaHusl.

— KHUM npusBanbl obecriednBaTh BO3MOXHOCTh AU (epeHInpOBaHHON
OILIEHKH TOATOTOBKM JK3aMEHYEeMBIX. B 3THX LeNsX MpoBepKa OCBOEHUS
OCHOBHBIX ~YMEHHHA W  DIEMEHTOB  COJCpXKaHUs  Kypca  XUMHHU
OCYIIECTBIACTCA Ha TPEX YPOBHAX CIOXKHOCTH: 0a30BOM, ITOBBHIIICHHOM
U BBICOKOM.

— VYueOHbIil MaTepral, Ha 0a3e KOTOPOTO CTPOSTCS 3aJaHuUs, OTOHpaeTcs Mo
MPU3HAKy €ro 3HA4UMOCTH JUI1 OOIIeoOpa3oBaTENbHOW ITOATOTOBKHU
BBIITYCKHUKOB OCHOBHOM mIKONbI. IIpu 3TOM 0co00o€ BHUMaHUE YAETSETCS
TEM DJIEMEHTaM COJIEp)KaHHs, KOTOPBIE MOJYyYaloT CBOE pa3BUTHE B Kypce
XUMHUU CPEHEN IIKOIBI.
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Conepxanue 3agaHuii pa3paboTaHO IO OCHOBHBIM Te€MaM Kypca XHUMHH,
00bEeTMHEHHBIM B CEMb COJICPIKATEIBHBIX 0J0K0B: «[lepBOoHAYAbHBIC XUMUIECKUE
nouatus», «llepuoguueckuii 3akoH u Ilepuomnyeckas cucTeMa XUMHYECKHX
anementoB J.U. MenneneeBa. CrpoeHue aroma», «CTpoeHHE BEIIECTBaY,
«Xumuyeckue peakuuu», «BaxHednne IpenCcTaBUTENM  HEOPraHUYECKHUX
BemecTB. HeMeTaibl ¥ MX COeNMHEHUS. METallibl U UX COCIUHECHHUN», « XHMUS
U OKpYy>Karomas cpenay, «Pacuére».

4. Ces3b 3K3aMeHaMOHHOI Mozeau OI'D ¢ KUM EI'D

IIpeemctBennocts Momenu OI'D 2025r. ¢ KUM EID mno xumunm
HPOSIBIIACTCS KaK B COAEPKATENBbHOM, TaK M B AEATEIbHOCTHON COCTaBILAIOILEH
9K3aMEHALMOHHON MOAENIH. DTO CTajJ0 BO3MOXKHBIM IpexJe Bcero Onaronaps
UCIIONIb30BaHUIO (GOopM H (HOPMYIUPOBOK 33JaHUM, AHATOTHYHBIX MOJEISM
samanmuit ET'D. Tak, mis mpoBepkd CHOPMHPOBAHHOCTH YCBOCHMS MHOHITHH,
U3y4aeMbIX B CUCTEMATH4ECKOM Kypce€ XMMUHU OCHOBHOW IIKOJBI, NMPEIIaraloTcst
3alaHusi, TpeAyCMaTpUBAIOIIME KOHTPOJIb  JIOCTMIKEHHs  METalpeAMETHBIX
TUITAaHUPYEMBIX Pe3yNbTaTOB: Ha CPAaBHEHHE WM KJIACCH(DUKAIMIO TpeaaracMbIxX
O00BEKTOB, aHAIN3 W O(QOPMICHHE MAHHBIX MONYYCHHBIX IIPH TPOBEICHHH
XMMUYECKOrO0 JKCIEPUMEHTa, a TakXke Ha MX [pUMEHEHHe B IIpolecce
JaNbHEeHIIe paboThl ¢ XUMUYECKOH HH(pOpMaLnei.

B KM OI'D no XxuMuu TakKe BKIIIOYEHBI 33JaHUs, IPEAyCMaTpUBAIOIUE
IPOBEPKY YMEHHsI IPOTHO3UPOBATH BO3MOXKHOCTh IPOTEKAHUS XUMHYECKHX
peakuuii ¥ cocTaB 00pa3yIoOUIUXCs IPOIYKTOB peakLuii, ONUCHIBATh NPU3HAKH HX
NPOTEKAaHUsI MM OIpPENCTATh PEaKTHUBBl, HEOOXOMUMbIE JUIS MPOBEICHUS
Ka4eCTBEHHBIX PEAKLIUN.

Tak xe, kak u B BapuaHte EI'D, Gomblioe BHHUMaHUE YJEJIEHO NPOBEPKE
chOPMUPOBAaHHOCTH  CUCTEMHBIX  3HaHMH O  XUMHYECKHX  CBOWCTBax
HEOPraHWYECKHX BEILECTB.

5. XapakTepucTnka cTPyKTYpbl M cofep:kanus KUM OI'D

PaboTa cocTouT U3 ABYX YacTe.

Yacte 1 comepxkut 19 3amaHuii ¢ KpaTKMM OTBETOM, IOJPa3yMEBAIOIINX
caMmocTosITenbHOe (OPMYJIMPOBaHME U 3alMCh OTBETa B BHIAE 4YHCIA WIH
MOCIIEI0BATEILHOCTH U (pP.

Yacte 2 comepxutr 4 3amaHus: 3 3agaHusl 3TOM YacTH IMOAPa3yMEBaiOT
3aMuch pa3BEPHYTOro OTBETa, 1 3a7aHue STON YacTH MPEAIoJaraeT BBHIIOJIHEHHE
peanbHOr0 XMMUYECKOT0 SKCIIEPUMEHTa U 0(hOPMIICHHE €TO Pe3yIbTaTOB.

Pacnpenenenue 3aganuii mo yactsim KM nipeacrasiieHo B Tabmume 1.
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Tabauya 1
Yactu |KonuuectBo | MakcumanbHbIi IIpoueHT MakcuMallbHOTO Tun 3axanuit
paboTel | 3amaHui TepPBUYHBINA MIEPBUYHOrO Oaa 3a 3aJaHus
Gann JJAHHOW YacTH OT MaKCHMaJbHOT'O
MepBUYHOTO Oasuia 3a BCIo paboTy,
pasHoro 38
Yacrts 1 19 24 63 C kpaTkum
OTBETOM
Yacts 2 4 14 37 C pa3BEpHYTHIM
OTBETOM
Hroro 23 38 100

6. Pacnipenenenue 3ananmnii KUM OI'D no copep:kaHuI0, MPOBEpPsieMbIM
TpPeOOBaHMAM K pe3y/bTaTaM OCBOEHHUsI OCHOBHOI o0pa3oBaTe/bHOI
NMPOrpamMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

IIpu onpenenenun konudectsa 3aganuil KMM OI'D, opueHTUpOBaHHBIX Ha
MIPOBEPKY YCBOCHHs Y4eOHOTO MaTepHaia OTIENbHBIX COIEPIKATEITBHBIX OJIOKOB/
JIUHHH, YYUTHIBAJICS MPEX/E BCEro 00bEM, 3aHMMAaeMblii UMHU B COJIEpKaHUU Kypca
xuMmuu. Hampumep, ObT NpHHAT BO BHHMaHue TOT (DakT, YTO B CHCTEMeE
MOJTOTOBKM OOYYaIOMIUXCS OCHOBHOW IIKOJBI HanOONbIIMHA OO0BEM 3HAHHH,
OTpEAETSAIONINX YPOBEHb UX IMOJATOTOBKH, OTHOCHTCS K TaKHM COJEpPXKaTeIbHbIM
Osokam, Kak «XUMHYECKHE peakuum» u «BaxHeillne mnpeacTaBuTeNd
HEOpraHW4YecKuX BemecTB. Hemeramnmbel W WX coeAWHEHHs. MeTammsl U HX
coemuHeHWs». [lo 3TOM mpHuMHE CcyMMapHas Jois 3agaHuil (0T o0Iero
KOJIMYECTBA BCEX 3a/laHUil), IPOBEPSIONINX YCBOSHHE WX COJEPIKaHUs, COCTaBHIIA
35% u 25 % cOOTBETCTBEHHO.

Pacnipenenenne 3amaHuii TO COAEpXKATENbHBIM —pas3fieinaM OTpa)xaeT
Tabnuma 2.

Ne Hazpanue pazznena Konuuectso Makcu- [IpoueHT MakcUMaIbLHOTO
3amaHuit MaJTbHBII MIEpBUYHOTO Oaa 3a 3aJaHus
MePBUYHBIA | JAaHHOTO BHIA ACSITEIBHOCTH
Oan OT MaKCHMAJIbHOTO IEPBUYHOTO
Oaia 3a BCro padoTy,
paBHoro 38
5 | XuMHuecKue peaknn 6 9 23,7
6 | XuMus U OKpy Karomiast 2 3 7,9
cpena

7 | Pacuérsl 2 4 10,5
Hroro 23 38 100

7. Pacnpenenenue 3aganuiit KUM OI'D no ypoBHSIM CJIOKHOCTH
Yacte 1 KHUM coxmepxut 14 3amaHuii 0a30BOro ypoOBHSI CIIOKHOCTH
M 5 3a/aHuil TOBBIIICHHOTO YPOBHS cliokHOCTH. YacTh 2 copepxkutr 4 3amaHust

BBICOKOI'O YPOBH! CJIOKHOCTH.

PacnpeaeneHHe 3aJlaHUi 1O YPOBHSM CJIO)KHOCTH MPEACTABJICHO B Ta6J'II/II_IC 3.

Tabnuya 3
YpoBeHb KonuuectBo MakcumanbHbIH IIpoueHT MakCUMaJIbHOIO IEPBUYHOTO
CJIOKHOCTH 3aIaHUI TIePBUYHBIHN 0ayT OaJuta 3a 3a/1aHHS TaHHOTO YPOBHS
3a/1aHui CIIOKHOCTH OT MaKCHMAIbHOTO
MepBUYHOTO OaJuia 3a BCIo paboTy,
pasHoro 38
Bba3oBbrit 14 14 37
TToBBbIIIICHHBIH 5 10 26
Bricokwmii 4 14 37
Hroro 23 38 100

Tabnuya 2
No HasBanue paznena KonunuecTBo Makcu- IIpoueHT MakcuMalIbHOTO
3a7aHnui MasbHbIH TIEpBUYHOTO Oaina 3a 3aJaHus
TIEPBUYHbII JIAHHOT'O BHUJIA JIEATCIIbHOCTH
Oat OT MaKCUMAaJIBHOTO TIEPBUYHOTO
6ata 3a Bcio paboty,
pasHoro 38
1 | IlepBoHavanbHble 3 4 10,5
XUMHYECKUE TMOHITHS
2 | Ileppoauyeckuii 3aKoH 3 4 10,5
u [lepuogmyeckas cucrema
XUMHUYECKUX DJIEMEHTOB
JI.. Menneneesa.
CrtpoeHne aToOMOB
3 | CtpoeHue BeniecTBa 1 1 2,6
4 | BaxHelme mpeacTaBuTEN 6 13 34,2
HEOPraHNYECKHUX BEIECTB.
Hewmertamib
M UX COCIMHEHHUS.
MeTajuibl ¥ MX COSAMHEHHSI
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8. IIpo0/KNTETBHOCTE IK3aMeHa
Ha BrImonHeHne 3Kx3aMeHanOHHON paboThl oTBoAuTCs 3 yaca (180 MuHYT).
Pexomennyemoe BpeMs BBIOIHEHM 3afaHuil yactd 1 — 60 munyt (1 yac),

a BeINOJIHEHU 3aaanuii yactu 2 — 90 munyT (1 yac 30 MUHYT).

9. lonoJiHMTe/IbHbIE MATEPUAJILI H 000PY/I0BaAHUE
ITepedeHb JOMOTHUATEIBHBIX MATEPUATIOB U 000PYIOBaHHS, UCIIOIb30BAHHE
KOTOpHIX paspemieHo Ha OI'D, yTBepkaaeTcs NpHKa3oM MUHIIPOCBELICHUS
Poccuu u PocobpHanzopa.
VYyacTHHKaM 3K3aMeHa pa3pelaeTcsl UCIOIb30BaTh CIEAYIOIINE MaTepralbl
1 000pyI0BaHNE:!
— llepuogmnueckas cuctema xuMmuueckux aneMmenToB .M. Menneneesa;
— TabIuIa pacTBOPHUMOCTH COJIEH, KUCIOT U OCHOBAaHHiA B BOJIE;
—  BJIEKTPOXUMHYECKUH s HANPSDKEHUH METalIOB,
— HeNporpaMMHUPYEMBIH KaJIbKYyJIATOD;
— nabopaTopHoe 000pydOBaHHE [l MPOBENCHHUS XHMHYECKHX OIBITOB,
npexycMoTpeHHbIX 3aganusmMu KM (Ipunoxenue 2);
—  WHIUBHIYaJIbHBIH KOMIUIEKT XHMHYECKMX PEaKTHBOB K 00OpYIOBaHUS
(ITpunoxenue 2).
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10. Cucrema o1leHMBAHUS BBINOJHEHHUS OTAeJIbHBIX 3aaHUI
M IK3aMEHAUHOHHOI pa0oThl B LieJIOM

IIpaBmiibHOE BBINIOJIHEHHE Kaxoro u3 3ananuit 1-3, 5-8, 11, 13-16, 18, 19
omeHuBaercst 1 OammoM. 3aqaHue CUUTAETCS BBINIOJIHEHHBIM BEPHO, €CJIA OTBET
3amucaH B TOH GopMe, KoTopasi yka3aHa B HHCTPYKIMH 1O BBHITIOJHEHHIO 3aIaHHMS,
Y TIOJTHOCTBIO COBIIA/IAET C 3TAJIOHOM OTBETA.

IIpaBmibHOE BBITIONHEHHE Kaxkaoro w3 3amanuid 4, 9, 10, 12 u 17
oreHMBaeTCs 2 GayutaMu. 3aJaHue CUHUTACTCS BBITIOJIHEHHBIM BEPHO, €CIH OTBET
3anucaH B TOH (opme, KOTOpas yKazaHa B HHCTPYKIUH IO BBIITOJHEHHUIO 33 JaHHs,
Y MTOJTHOCTBIO COBMANAET C ATAJOHOM OTBETA: KaXIIbIi CHMBOJ B OTBETE CTOUT Ha
CBOEM MecTe, JIMITHHE CHMBOJBI B OTBETE€ OTCYTCTBYIOT. BricTaBmsercs 1 Oa,
eclii Ha J000i ONHOW MO3WIMU OTBETa 3allMCaH He TOT CHUMBOJ, KOTOPBIH
IIpeACTaBIICH B 3TaJloOHEe OTBeTa. Bo Bcex Apyrux ciydasx BoicraBiseTcs 0 0ayios.
Ecmun xonmmuecTBO CHMBOJIOB B OTBeTe Ooibine TpeOyeMoro, BBICTAaBISETCS
0 6ayutoB BHE 3aBHCUMOCTH OT TOTO, OBUIM JIM YKa3aHBl BCe HEOOXOAMMBIE
CHUMBOJIBL.

IIpoBepka BbImoONHeHUs 3aganuii 20-23 wactu 2 OCYHIECTBISAETCS
NPEAMETHOH KOMHCCHEH B COOTBETCTBMM C KPHUTEPUSIMH  OLIEHHBAHUS
BbINONHEHUs. [Ipy oueHMBaHUM BBHIOJHEHHUS KaXKJOTO M3 3aJaHHid JKCIEepPT Ha
OCHOBE IPENOCTABIECHHBIX KPUTEPUEB OLICHUBAHMS BBUIBIAET B  OTBETE
9K3aMEHYEMOTO OIIEHWBAEMbIC ODJIEMEHTHI, KaXKIblii M3 KOTOPBIX OIIEHUBAETCS
1 6amom. MakcuMaiibHast OIl€HKa 3a BEIMTONHEHHE Kakaoro w3 3amanuii 20, 21
u 22 — 3 Oajta; 3a BHINMOJIHEHHUE 3a1aHus 23 — 5 6asuios.

3amaHus ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITH BBHINOJIHEHBI 3K3aMEHYEMBIM
pasubiMu criocobamu. [ToaToMy npHuBeIEHHBIE B KPUTEPHUAX OLIEHUBAHUS 00pa3IIbl
pelIeHuil cieayeT paccMaTpuBaTh JIMIIb KaK OJWH M3 BO3MOXHBIX BApHAHTOB
OoTBeTa. TO OTHOCHUTCS MPEXKJIE BCETO K CIIOCO0aM peleHus pacuETHBIX 3a/1a4.

MakcuMaNbHBI TIEPBUYHBIA Oalll 32 BBINOJIHEHHE HSK3aMCHALIMOHHOM
paboTsr — 38.

B coorBerctBum ¢ IlopsimxkoM mpoBeneHHS TOCYyAapCTBEHHOW HTOTOBOM
aTTeCTalUM 10 0Opa30BaTeIbHBIM IIPOrpaMMaM OCHOBHOI'O OOIIEro o0pa3oBaHUs
(mpuka3z Munnpocemenust Poccun 1 Pocodpramsopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan MunroctoM Poccuu 12.05.2023 Ne 73292)

«72. TIpoBepka 3K3aMEHAIIMOHHBIX paboT BKIIOYAET B CeOS:

1)  mpoBepKy W OICHHMBaHHE MPEAMETHBHIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM 4Hcle yCTHBIX) Ha 3anaHus KM B COOTBETCTBHH C KPUTEPHIMHU
OIICHUBAHUS MO0 COOTBETCTBYIOIIEMY YYEOHOMY IMpPEIMETY, pa3pabdoTKa KOTOPBIX
opranmsyercs PocoGpragzopom’ <...>.

o pe3ynbraTam nepBoi U BTOPOH NPOBEPOK IKCIEPThI HE3aBUCUMO JPYT OT
JIpyTa BBICTABJISIFOT MEPBUYHBIC OAJUTBI 32 KaXIIbI Pa3BEPHYTHIM OTBET Ha 3aJaHUS
KM <...>.

" Yacte 14 crateum 59 demepanbHoro 3akoma ot 29.12.2012 Ne273-®3 «O6 obpasoBamun B Poccuiickoii
Denepanym».
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B chmydae CymecTBEHHOTO pacXOoXXOEHWs B IIEPBUYHBIX OaJuiax,
BBICTABJICHHBIX  JIByMsl ~ OKCIIePTaMH, Ha3HadaeTcs  TPEThs  IPOBEpKa.
CyliecTBEHHOE PAacXOXKACHHE B IEPBUYHBIX Oajuiax OMpPECICHO B KPHUTEPHSIX
OLIEHMBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY IpeaMeTy, pa3pabdoTKa KOTOPHIX
opranusyetcs PocoOpHaI30poMm.

Tpetuii dKCHepPT Ha3HAYaETCS IO COIJIACOBAHUIO C TpeJceaTeNieM
MPEeIMETHOH KOMHCCHMM W3 YHCJIa OJKCIEPTOB, paHee He MPOBEPSABIIUX
9K3aMEHAIOHHYIO paboTy.

TpeTbeMy 3KCHEpPTY MPENOCTaBISETCS WHPOPMAIHS O MEPBUYHBIX Oajax,
BBICTaBJICHHBIX 9KCIIEPTAMH, PaHee MPOBEPSABIINMH IK3aMEHAITUOHHYIO paboTy».

Cy11eCTBEHHBIMU CUHUTAIOTCS CIICIYIOIINE PACXOXKICHHS.

1. Pacxoxaenue Mexay OamiaMu, BEICTABICHHBIMH ABYMsI SKCIIEPTaMH 3a
BBIIIOJIHEHNE JIF000r0 u3 3amanmii 20-23, cocrasiser 2 i Oosee 6amia. B aTom
clly4yae TpPETHH DKCHEepT IMPOBEPSET TOJbKO TE OTBETHI HAa 3a/aHusi, KOTOPBIC
BBI3BAJIM CTOJIb CYLIECTBEHHOE PACXOXKACHUE.

2. PacxoxJeHue B pe3ysibTaTax OICHUBAHHS JBYMs DKCIIEPTaMH OTBETa Ha
onHO w3 3aaaHuil 20-23 3akmoyaercs B TOM, YTO OJHMH JKCIEpPT yKaszajd Ha
OTCYTCTBHE OTBETa Ha 3aJlaHME B DK3aMEHAI[MOHHOW paboTe, a IPYyrod 3KcmepT
BBICTaBHJI 32 BBINIOJIHEHHE ITOTO 3aJlaHUsI HeHyleBol O0asut. B aTom ciyuae Tperuit
9KCIEPT MPOBEPSET TOIBKO OTBETHI HA 33JJaHHUs1, KOTOPbIC OBLIH OIIEHEHBI CO CTOJb
CYIIECTBEHHBIM PaCXOKICHHUEM.

3. Cutyanuu, B KOTOPBIX OJIMH JKCHEPT yKa3aJl Ha OTCYTCTBHE OTBETa
B 9K3aMCHAIIMOHHOW paboTe, a BTOPOH SKCIEPT BHICTABHJI HyNeBOH Oamr 3a
BBIMOJHEHUE OTOTO 3aJaHus, HE SBISIOTCA CHTYallsIMA CYIIECTBEHHOTO
PacXOKJCHHS B OLICHUBAaHUH.

Ha ocHoBe 6aioB, BBICTABICHHBIX 32 BBHINIOJHEHHE BCEX 3aJaHUN PabOTHI,
TOJICYUTHIBACTCS] CyMMapHBIN IEPBUYHBIN OaJJI, KOTOPBIA MEPEBOJUTCS B OTMETKY
O MATHOAJUTHHOU TITKaJIE.

11. YcaoBusi npoBeeHusi padoThl

IIpoBenenre abOPAaTOPHBIX OIBITOB TPU BBHINOJIHGHWW 3afaHus 23
OCYIIECTBISIETCS] B YCIOBUSIX XUMHUECKOH JTabopaTopuu, 000pyA0BaHUE KOTOPOH
JIOJDKHO COOTBETCTBOBATh TpeboBaHusiM CanllnH k kabuHeTam XuMuU.

[lepen HayamoM S5K3aMEHALMOHHOH Pa0OTHl CHENUAIUCT MO IMPOBEICHHIO
WHCTPYKTaXKa W 00CCIICUCHUIO JabOpaTOPHBIX pPadOT MPOBOJUT WHCTPYKTAK
y4acTHUKA(-OB) JK3aMeHa II0 TEXHUKEe Oe30MacHOCTH TpHU  OOpalleHun
¢ mabopatopHbIM 00OpYJOBaHHMEM H pPEaKTHBAMH IIOJ TMOINHCH KaKIOTO
y4JacTHHKA 9K3aMeHa.

K BbimonHeHuio 3amaHus 23 He AOMYCKAIOTCA YYaCTHUKU O3K3aMEHa,
HE MPOILIEAIINe HHCTPYKTaXa Mo TeXHUKe Oe3onacHocTy. [IpumMepHast HHCTPYKLUS
MO TEXHHUKE 0€30IMacHOCTH NpuBeeHa B [Ipunoxennu 3.

Jnst  BBIMOTHEHWS XUMHYECKOTO OKCIEPUMEHTa, MpPeayCMOTPEHHOTO
3amaHueM 23, KaXJAO0My YYacTHHKY dK3aMEHa MpEAIaracTcsi WHIWUBHIYaTbHbIN
KOMIIJIEKT, COCTOSIIIIMH U3 ONpeAeIEHHOro Habopa 000pyI0BaHUS U PEAKTHBOB.

© 2025 denepanbHast cityk0a 1o Hag30py B chepe 00pa3oBaHUs M HAYKU




Cremm¢uxanus KUM OI'D 2025 . XUMMUA, 9 knace.  9/25

HabGop oOopymoBanusi, BXOIAIIETO B WHIWUBHIYaIbHBIA  KOMIUICKT
yuactHuka OI'D mo XuMmuM, I BCeX YYaCTHUKOB OJIMHAKOB W IPEJICTAaBIICH
B Tabnuie 5 [punoxenus 2.

Habop peakTuBOB, BXOAAIIMX B HMHIAMBHIYyaJbHBIH KOMIUIEKT y4YacTHHKA
OI'D mo XUMHU JUTS BBITIOJTHEHUS] XUMUYECKOTO dKCIIEPUMEHTA, BKIIFOUAET B Ce0s
MSTh Pa3JIMYHBIX BEMIECTB (WJIM WX PACTBOPOB), TEPEUUCICHHBIX B YCIOBUHU
3amanus 23 kaxnaoro Bapuanta KMM. Haanucen Ha CKJSIHKAX ¢ BelleCTBAMHU,
BbIIaBAEMBIX JK3aMEHYeMOMY /IJisi NPOBEAEHUS] PeAKIHi, IOJKHBI
NMOJHOCTBHI0 COOTBETCTBOBATH I€PeYHI0 PEAKTHBOB, KOTOPbIii yKa3aH
B YCJIOBHH 33/IaHMA.

Ilepeunn BemecTB ©  Ta0OPaTOPHOTO OOOPYNOBAHMS, BKIFOYaEMBIX
B MH/IMBUyaJIbHbIE KOMIUIEKTHl Y4acTHUKOB OI'D mo XUMUM Ui BBIIOJHEHUS
JKCIIEPUMEHTAIBHBIX 33aJJaHHI, COCTABJICHBI HAa OCHOBE OOIIMX MEpEeYHel, KOTOphIS
npuseneHsl B [Ipunoxenun 2.

12. U3menenns B KUM 2025 roaa no cpaBuenuio ¢ 2024 rogom

OO6iee 4yucino 3agaHuid yMeHbIIeHO ¢ 24 10 23: U3 5K3aMEHAlMOHHOTO
BapuaHTa 2025 r. HCKIIIOYCHO 3a1aHue 24.

Usmenena wmopenb 3amanus 23, MNpeayCMaTpPHUBAIOMIETO BBIMOJIHEHHE
XHUMHYECKOTO JKCIEPUMEHTa. DK3aMEHYEMBbIM IPEICTOUT MPOBECTH 4 OIbITA,
MO3BOJIIOLIMX PpAaclo3HaTh BeIleCTBA B JBYX MNPOOMpKax IIOJ HOMEpaMHu.
Pe3ynpraTel BBIMONHEHWS 3aJaHUS  OQOPMIITIOTCS B TabIMIHOH  (opme.
BrommonHenne 3amaHus oneHuBaeTcs S 6amutamu. OICHUBaHUE OJKCIEPTaAMU B
ayJIUTOPUH TEXHUKH BBITOJHEHUS OMBITOB B 2025 T. HE MPEAyCMOTPEHO.

B 3amanum 21 wucKiIou€H KOMIIOHEHT YCIOBHS, MPEIyCMaTPUBAIOIIUI
COCTAaBICHHE COKPAlIEHHOIO MOHHOIO YypaBHEHHUs peakuud. JlaHHBIA miar
00yCJIOBJICH TIPOBEPKOH  C(HOPMUPOBAHHOCTH YKAa3aHHOTO YMEHHS HOBBIM
3amaHuem 23.

MakcuMaNIbHBI TEPBUYHBIA OaJil 32 BBINOJHECHHE SK3aMCHAIIMOHHOM
paboTsl ymensieH ¢ 40 mo 38.

B cBsa3u ¢ W3MEHEHHEM MOJENW 3amaHus 23 B KaXIBIH W3 BOCHMH
KOMIUICKTOB BelecTB (Tabiuma 7) mo0aBieHO MO JBa PeaKkTHBA, BKIIOYCHHBIC B
o0muii mepeveHs BeniecTs (Tabnuma 8):

—B KOMIUIEKT 1: KapOOHAT HATpPUs/KaJIUsl, HUTpAT Oapus

—B KOMIUIEKT 2: Cynb(aT HaTpus/Kallusi, HUTPAT HATPHUS

—B KOMIUIEKT 3: HUTpAT cepeOdpa, XIOpHU JINTHS

—B KOMIUIEKT 4: IWHK, HUTpAT Oapus

—B KOMIUIEKT 5: HUTpAT Kajblus, GocdaTt HaTpus/Kamust

—B KOMIUIEKT 6: XJopua Maraus, cyibdpar meau(Il)

—B KOMIUIEKT 7: kapOoHat HaTpus/kanus; xinopun xeiesa(Ill)
—B KOMIUTEKT 8: (hocaT HaTpHs/KalHs; CyIb(haT MaTHHUS
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Ipunooicenue 1

Tabnuya 4
O0600ménnbiii nian sapuanra KUM OI'D 2025 rona
no XUMHUHN
VYposnu croscnocmu 3a0anus: b — 6azoeviii, 11 — nosviuwennsiii, B — gvicokuii.

Ne [TpoBepsieMble mpeMeTHbIE TPeOOBAHUS Konp! Kopp! TpeboBa- | YpoBenb | Makcumanbhblii| [IpumepHoe
3aj1a- K pe3yJibTaTaM OCBOEHHSI 00pa30BaTEIbHON MPOTrPaAMMBI MPOBEPAEMBIX HUI K CIIOXK- OaJiy 3a BBITION- | BPEMSI BBITIOJ-
HUsA 3JIECMCHTOB NpEeaAMETHBIM HOCTHU HEHUC 3a1aHUA HCHUA 3aa-

COIEp)KaHUs | pe3yabTaTaM | 3aJaHus HUs (MUH.)
Yacrs 1
1 Baanenue cucreMoii XMMHYECKHX 3HAHMNA W yMeHue npu- | 1.1, 1.2, 6.3, 1.1,3.1,3.2 b 1 3
MEHSATh CHCTeMY XMMHMYECKHMX 3HAHMH, KOTOPasl BKJIIOYAET 6.4, 6.5

BOKHEHIINE XMMHYECKHE TIOHATHUA: XUMHMUYECKUH 3JIEMEHT,
aTOM, MOJIEKYJa, BELIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO,
OJTHOPOJHAs M HEOAHOPOJHAS CMECh, IPEAEIBHO JOITyCTUMAs
xkoHuenTpauus (I1J1K), koppo3us metanios, crjiaBbl; yMeHHe
HHTETPUPOBATh XUMUYECKUE 3HAHUSA CO 3HAHMSIMH JAPYTUX
y4eOHBIX IPEMETOB;

BJaJeHHEe OCHOBAMHM XHMHMYECKOil TI'PaAMOTHOCTH, BKJIIO-
yalulei: yMeHUe IPaBWIbHO HCIOIb30BaTh H3yUYCHHbIE
BELIECTBA M MaTepuaibl, B TOM 4YHCIE MUHEpaJbHbIE YI00-
pEeHHUs, METaJUlbl U CIUIaBbl, MPOAYKTHl MEpPepabOTKU MpH-
POIHBIX HUCTOYHHKOB YIJIEBOAOPOJOB (yIJs, MNPUPOIHOIO
rasa, He)Tu) B OBITY, CEJILCKOM XO35HCTBE, Ha MPOU3BOJICTBE
U TOHMMaHWE 3HAYCHUS JKUPOB, OCIKOB, YTJIEBOAOB IS
OpraHu3Ma 4eJOBEKa; YMEHHME IPOrHO3UpOBaTh BIIUSHUE
BEUIECTB U XUMHUYECKHX IPOLIECCOB HAa OPraHu3M YeJOBeKa

U OKPYKAIOILYI0 PUPOJIHYIO Cpey
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Ne
3aja-
HUSA

[TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS
K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongul
MIPOBEPSIEMBIX
3JICMCHTOB
coJiepKaHus

Konpr Tpebona-
HHUM K
peAMETHBIM
pe3yJibTaTamMm

YpoBeHb
CIIOXK-
HOCTH

3a/laHus

MaxkcumanbHbIH
0aJuI1 3a BBIIOJI-
HEHUE 3aaHUs

[IpumepHoe
BpEMsI BBITIOJI-
HEHHS 3a]1a-
HUs (MUH.)

YMenue  OOBSICHATH  CBA3b  IIOJIOKEHUS  DJIEMEHTA
B [leproanyeckon cucTeMe ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHMSI aTOMOB XMMHYECKHX 3JEMEHTOB (COCTaB M 3apsij
aqpa, oOIiee YHCIO 3JEKTPOHOB), pacCHpeieiCHHUEM 3IIeK-
TPOHOB IO 3HEPre€TUYECKMM YPOBHSIM ATOMOB IIEPBBIX TPEX
[IEPUOJIOB, KAl U KaJbLMs; YMEHHE HCI0/1b30BATh MOJEIU
JUIsl OOBSICHEHUSI CTPOEHUS] aTOMOB M MOJIEKYJI

2.1,2.2

1.2,5

b

3

IIpeacraBiienMe O NEPUOAUYECKOW 3aBUCHUMOCTH CBOMCTB
XUMUYECKHUX JIEMEHTOB (pagnuyc aToma, 3JIEKTPOOTPHUIIATEb-
HOCTb), MPOCTBIX M CIIOKHBIX BEIIECTB OT TOJOXKECHHS
aneMeHToB B Ileproanueckoil cucteme (B MajblX HEpHOAax
Y TJIaBHBIX MOATPYMIAX) U ANEKTPOHHOTO CTPOSHUS aToMa

23

YmMmenue onpeaejadaTb BaJICHTHOCTL W CTCIICHb OKHCJICHHA
XUMHYCCKUX 3JICMCHTOB, 3apsJ] NOHA

1.3

8.1

YMeHue onpeeasiTb BUJ XUMUYECKON CBA3HU M THUIT KPUCTAJI-
JIMYECKOM CTPYKTYPBI B COCUHEHUSAX

3.1

8.2

IIpeacraBiienne o MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XH-
MUYECKUX 3JIEMEHTOB (paauyc aToMa, 3JIEKTPOOTPUIATEIb-
HOCTB), TIPOCTBIX M CJIIOKHBIX BEIIECTB OT MOJIOKCHHS DJIEMEH-
ToB B [lepuoanueckoii cucreme (B MaJIbIX EPUOJAX U TJIABHBIX
MOJTPYyITax) U AIEKTPOHHOTO CTPOCHHUS aToMa; yMeHHe 00bsi-
CHATH CBS3b MOJIOKEHUS AieMeHTa B [lepuoauueckoit cucreme
C YHMCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XUMUYEC-
KHX 2JIEMEHTOB (COCTaB M 3apsij siApa, oOIIee YicIo AJIEKTPO-
HOB), pachpeiesieHueM JJIEKTPOHOB II0 DHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAJIUS U KAJIBIIHS

22,23

5,6

YMenne kiaaccupuuupoBaTh HEOPraHMYECKHUE BENIECTBA

4.1

7.2
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Ne [TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS Konbr Konpl TpeboBa- | YpoBenb | MakcumaneHblii| [IpumepHoe
3aja- K pe3yJibTaTaM OCBOEHHS 00pa30BaTeIbHON MPOrPaMMBI MIPOBEPSEMBIX HUH K CIOX- | Oa 3a BBIMOJ- | BpeMsl BBIIOJI-
HUSA AJIEMEHTOB peAMETHBIM HOCTH HEHUE 3a/IaHusl | HEHUS 3aj]1a-

CONlep’KaHusl | pe3yJbTaTaM | 3aJaHus HUs (MHH.)

8 YMmeHue xapaxkrepu3oBath (HU3MYECKHEe M XHMHYECKHE 4.2,4.3, 9.1,9.2 b 1 3

CBOICTBA TMPOCTHIX BELIECTB (KUCIOPOA, O30H, BOAOPO/, 4.54.6

rpaduT, anmMas, KpeMHHM, a30T, Gocdop, cepa, XJIop, HATPUIA,

KaJIni, MarHui, KaJIbIIMKM, aJFOMHUHUH, XKEJe30); CIIO0NKHBIX

BEIIIECTB, B TOM YHCJI€ X BOJAHBIX pacTBOPOB (BOJa, aMMHAK,

XJIOPOBOJIOPO/JI, CEPOBOJOPO, OKCUABI U THAPOKCUJIBI METa-

noB [-IIA rpynn, amomunusi, meau(ll), munka, xeneza(ll

u III); okcunel Hemetamnos: yraepoaa(ll u 1V), kpemuusa(IV),

azota u ¢pochopa(Illl u V), cepsi(IV u VI), cepaucras, cepnas,

azoTHcTas, a3oTHas, (ochopHas, yroiabHas, KpPEeMHHCBAs

KHCJIOTa M UX COJIH)
9 YMmeHue xapaxkrepu3oBaTh (HU3MUYECKHEe M XHMHYECKHE 4.2-4.9 9.1,9.2,9.3 IT 2 7

CBOICTBA MPOCTHIX BEMIECTB (KHCIOPOJI, 030H, BOJOPOJ, Tpa-
but, anmasz, kpeMHui, azor, docdop, cepa, XJop, HATPHIi,
KaJIMW, MarHui, KaJbIUA, aTFOMAHUMN, JKEJIe30); CIIOKHBIX Be-
IIECTB, B TOM YHCJIE X BOJHBIX PacTBOPOB (BOJA, aMMHAK,
XJIOPOBOZOPOJ, CEPOBOAOPOM, OKCHIBI M THIPOKCHIBI METaJ-
noB [-IIA rpynn, amomunusi, meau(ll), munka, xeneza(ll
u III); oxcuasl HemeramnoB: yraepoga(ll u 1V), kpemuusa(IV),
aszora u ¢pochopa(lll u V), cepsi(IV u VI), cepuucras, cepHas,
a3o0TucTas, a30THas, GpocdopHas, yrojibHas, KpeMHHEBasT KHC-
JI0Ta ¥ WX COJIM); MPOTHO3UPOBATh U XapaKTEPH30BATh CBOM-
CTBa BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUS,
NPUMEHECHUE BEIIeCTB B 3aBUCUMOCTH OT WX CBOKCTB,
BO3MOXXHOCTh MPOTEKAHHsI XUMUYECKIX MPEBpALICHUI B pas-
JIMYHBIX YCIIOBUSIX
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Ne
3aja-
HUSA

[TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS
K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongul
MIPOBEPSIEMBIX
3JICMCHTOB
coJiepKaHus

Konpr Tpebona-
HHUM K
peAMETHBIM
pe3yJibTaTamMm

YpoBeHb
CIIOXK-
HOCTH

3a/laHus

MaxkcumanbHbIH
0aJuI1 3a BBIIOJI-
HEHUE 3aaHUs

[IpumepHoe
BpEMsI BBITIOJI-
HEHHS 3a]1a-
HUs (MUH.)

10

YMmeHne Xxapakrepu3oBaTh (HU3HYeCKHe M XHMHUYECKHe
CBOMCTBa, INPOTHO3MPOBAaTh M XapaKTEpPU30BaTb CBOWCTBA
BCHICCTB B 3aBUCHUMOCTH OT HX COCTaBa W CTPOCHUA,
INPUMEHEHHE BEUIECTB B 3aBUCHUMOCTH OT MX CBOWCTB,
BO3MOXHOCTb HPOTCKAHUA XHUMHUYCCKUX npeBpameHHﬁ B
pas3INYHbIX YCIOBUAX

4.2-4.9

9.3

I1

2

7

11

YMenue kiaaccu@uIUpPoOBaTh XUMHUECKUE PEAKITUN

5.1

7.3

12

Hanuune mpakTu4ecKuX HABBLIKOB IUIAHUPOBAHHUS H OCY-
IIECTBJICHUA CJCAYIUUX XHMHYECKHX JKCIEPHUMEHTOB:
U3y4YEeHHE M OMHCaHue (PU3NYECKUX CBOMCTB BELIECTB; O3HA-
KOMJICHHE C (U3NYCCKUMU W XUMHUYCCKUMH SBICHUSIMU,
OMBITHI, WJUTFOCTPUPYIOLIME MPU3HAKH MPOTEKAHUSI XUMHUEC-
KUX pEAKIHI

1.6

13.1

13

Baanenne cucreMoii XMMHYECKHX 3HAHMA U yMEeHHE NPH-
MEHSITh CHCTeMY XMMHMYeCKHMX 3HAHMH, KOTOpasl BKIIIOYAET
TEOPHIO JICKTPOIUTUUECKOMN TUCCOLMALIUN

5.4

23

14

YMeHHe cOCTABJSATH MOJEKYJSpHbIE U MOHHBIE YpaBHEHUS
peakuuii (B TOM YHCIIE) peakiiuii HOHHOTO OOMeHa

5.5

10.1

15

Baagenue cucreMoii XMMHYECKUX 3HAHMH M YMeHHe IPH-
MEHATh CHCTeMY XMMHYECKHUX 3HAHHUI, KOTOpas BKIIOYAET
BAOXHEHIINE XMMHWYECKHE IOHATHS: OKHCIUTEIBHO-BOCCTA-
HOBUTCIILHBIC PCAKIINU, OKUCIIUTCIIb U BOCCTAHOBUTCIIb, YMC-
HUE ONPENEISATh OKUCIUTENb U BOCCTAHOBUTEIIb

53

2.1,8.4

16

Baanenue / 3HaHue OCHOB: 0€30MacHO PabOTHI C XUMHUYEC-
KAMH BEIIECTBAMHU, XMMHUYECKOW IMOCYAOH W J1abopaTopHBIM
00opyToBaHKEM; MPAaBHI OE30MACHOTO OOpaIleHus C BEIIeCT-
BaMH, WCIIOJb3yEMBbIMH B TIOBCEJHEBHON JKH3HH, TIPABHI
TIOBEJICHHSI B IEJISIX COEpEKEHMsI 3J0POBbS M OKPYKAIOIIEH

1.1, 6.1

2.1,12.2,12.3,
13.2
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Ne
3aja-
HUSA

[TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS
K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Komawr
MIPOBEPSIEMBIX
3JICMCHTOB
coJiepKaHus

Konpr Tpebona-
HHUM K
peAMETHBIM
pe3yJibTaTamMm

YpoBeHb
CIIOXK-
HOCTH

3a/laHus

MaxkcumanbHbIH
0aJuI1 3a BBIIOJI-
HEHUE 3aaHUs

[IpumepHoe
BpEMsI BBITIOJI-
HEHHS 3a]1a-
HUs (MUH.)

NPUPOIHOM Cpefbl; IOHMMaHUE Bpeaa (OMacHOCTH) BO3IEHUCT-
BUSI HA )KMBBIC OPTaHU3MBbI OIPE/ICIEHHBIX BELIECTB; CIIOCOO0B
YMCHBIICHHUSA U NPCAOTBpAICHUA HX BPCIHOI'O BO3)I€I>'ICTBHH;
HAIMYHe MNPAKTHYeCKUX  HABBIKOB  IJIAHUPOBAHMA
" ocyIecTBJIeHUS CJIeAYIOIIHX XHMHUYECKUX
IKCIEPUMEHTOB: H3yUCHHE CIOCOOOB pa3/IesIeHHs CMecei

17

Hannuue mMpakTHYeCKMX HABBIKOB IJIAHUPOBAHUS M OCY-
IIECTBJEHHS CJIEAYIIMUX XUMHYECKUX IKCIEPUMEHTOB:
NpUMEHEHHUE UHIUKATOPOB (JIAKMyca, METHIOpaHka u (heHoJ-
¢ranenHa) 1A omMpeneNieHHs XapakTepa Cpelbl B PacTBOPax
KHCJIOT W HIEJI0YCH; XUMHUYCCKHE IKCIICPUMEHTBI, HILTIOCTPH-
pyIoIIne TPU3HAKM MPOTEKAHUS PEakiMii MOHHOTO OOMEHa;
Ka4eCTBEHHBIC PEAKIMA Ha MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax WOHBI: XJIOPUA-, OpPOMHI-, HOIAMI-, CYJb(dar-,
docdar-, kapOOHAT-, CWIMKAT-aHUOHBI, THIPOKCHUI-HOHHI,
KaTHOHBI AMMOHHMSI, MArHUs, KaJbI[Hs, aJIOMHUHHI, Keie3a
(2+) u xenes3a (3+), menu (2+), HMHKA

4.2-4.10

13.5,13.8

18

BianeHue ocHoBaMH XMMHU4Y€eCKOH TPAMOTHOCTH, BKJIIOYa-
0Iel: HATMYKE OIbITa PabOThI ¢ PA3TUYHBIMU UCTOUHUKAMU
uHbOpMallMU MO XUMHM (Hay4YHas ¥ HAyYHO-TIOMYJIspHAs
JIUTEpaTypa, CJIOBAapH, CIPABOYHHKH, WHTEPHET-PECYpPCHI);
yMEHHE HWHTETPUPOBATh XMUMHUYECKHE 3HAHHUS CO 3HAHUSMU
TIPYTUX Y4EOHBIX MPEMETOB; OTHOCUTEILHYIO
MOJIEKYJSIPHYI0O U MOJISIPHYIO MacChl BEIIECTB, MacCCOBYIO
JIOJII0 XUMHYECKOTO JIEMEHTA B COCIUHCHUU

1.4,7.1

3.2,33,11.1
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Ne
3aja-
HUSA

[TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS
K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongul
MIPOBEPSIEMBIX
3JICMCHTOB
coJiepKaHus

Konpr Tpebona-
HHUM K
peAMETHBIM
pe3yJibTaTamMm

YpoBeHb
CIIOXK-
HOCTH

3a/laHus

MaxkcumanbHbIH
0aJuI1 3a BBIIOJI-
HEHUE 3aaHUs

[IpumepHoe
BpEMsI BBITIOJI-
HEHHS 3a]1a-
HUs (MUH.)

19

IIpencraBieHusi 0 3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIB-
JeHUH TPHUPOMbI, MOHMMAaHHE OOBEKTUBHOM 3HAYUMOCTHU
OCHOB XMMMYECKON HayKH KakK 00JIaCTU COBPEMEHHOIO ec-
TECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyIbTYyphl M TMpak-
TUYECKON J1eATEIbHOCTH YEJIOBEKA B YCIOBHIX COBPEMEHHOIO
oOmiecTBa; MOHMMaHHE MECTa XUMHUHU CpelAHu APYTUX ecTec-
TBEHHBIX HayK; BJIa/IecHHe OCHOBAMH XMMH4YeCKOil rpamoT-
HOCTH, BKJIIOYaOIIeil yMeHHe OOBEKTHBHO OICHUBATh
UHQOPMALIMIO O BEIIECTBAX, MX INPEBPALICHUAX W NPAKTHU-
YECKOM NMPUMEHEHUU U YMEHHUE HCIONb30BaTh €€ s pelle-
HUS y4eOHO-IT0O3HABATENIbHBIX 3a]a4; YMEHHMe IPEJICTaBIATh
pe3yNbTaThl JKCIEpUMEHTa B (opme BBIBOJOB, J0Ka3a-
TEJNBCTB, TPa@UKOB M TAOMUII W BBIABIATH SMIHPUYCCKUE
3aKOHOMEPHOCTH

6.1,6.2

1.1,3.1, 14.1

b

5

Yactp 2

20

YMeHHe COCTABJATH MOJIEKYJ/SIDHbIE M HOHHbIE ypaBHe-
HUSl PeaKlMii, B TOM YHUCJIE OKUCIUTEIbHO-BOCCTAHOBUTEIb-
HBIX PEaKLMI

53

10.2

20

21

YMeHHe COCTaBJATH MOJIEKYJ/SIDHbIE M HOHHbIC ypaBHe-
HHUSl peakluii, B TOM YHCIE: peakiuii MOHHOTO OOMeHa,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUi; HWIIIIOCTPH-
PYIOIIMX XUMHUYECKHE CBOWCTBA W3YYECHHBIX KIACCOB/TPYIII
HEOPraHWYECKUX BEIIECTB, MOATBEPKAAIOMINX TE€HETHYECKYIO
B3aUMOCBSI3b MEXKAY HUMHU

4.12

10.1, 10.2,
10.3,10.4

17

22

YMeHne BHIYMCJIATH / MIPOBOAUTH PACYEThI MacCOBOM 10N
BEILECTBA B PACTBOPE; M0 YPABHEHUSAM XUMUYECKUX PEAKLUN
HaXOJIUTh KOJMYECTBO BEIIECTBA, OOBEM M MAcCy pearcHTOB
WA IPOAYKTOB peaKIun

7.2,7.3

11.2,11.4

20
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Crnemudukarmus KUM OI'D 2025 r. XUMUMI, 9 xmace.  16/25
Ne [TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS Konbr Konpl TpeboBa- | YpoBenb | MakcumaneHblii| [IpumepHoe
3aja- K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl IIPOBEPAEMBIX HU K CJIOX- | OaJ 3a BBINOJ- | BpPEMs BBIIOJI-
HUs AIIEMEHTOB IIPEIMETHBIM HOCTHU HEHUE 331aHNs | HEHUs 3ajia-

CoJiepKaHusl | pe3yJbpTaTaM | 3aJaHus HUsl (MUH.)
Ilpakmuueckas uacmep
23 Hanuyue npakTH4ecKMX HABBIKOB ILUIAHMPOBaHUsl M ocy- | 1.6,4.2-4.10, 9.3,10.3, B 5 30
IIEeCTBJICHUS CJEAYIOIINX XUMHYECKHX 3JKCIepPHUMEHTOB: 6.1 104, 12.1,
MIPOTHO3UPOBaTh M XapaKTepU30BaTh CBOMCTBA BEILECTB B 3a- 12.2, 12.3,
BUCHMOCTH OT MX COCTaBa M CTPOEHMs, IPUMEHEHUE BEILECTB B 13.1, 13.8,
3aBUCUMOCTH OT HX CBOMCTB, BO3MOYKHOCTb IPOTEKAHUS 14.1

XUMHUYCCKUX HpCBpaHIGHI/Iﬁ B pa3sjIMYHBIX YCIOBUAX; HCCIIC-
JOBAHHC MW OIIMCAaHUC CBOICTB HCOPraHNMYCCKUX BCLICCTB
Pa3IMYHbIX KJIIACCOB; H3Y4YCHHC BSaI/IMOZ[eI\/JICTBI/Iﬂ KHUCJIOT

C MCTalJIaMu, OKCHUIdaMH MCTAIJIOB, PacTBOPUMbIMH
U  HCPAaCTBOPUMBIMH  OCHOBAHHAMH, COJIAMHU; TIOJTYUCHUHC
HCPACTBOPUMBIX OCHOBaHI/II\/‘I; IMPUMCHCHUC HHIWKAaTOpOB

(makMyca, MeTwiopanxka u GeHondTaaerHa) s onpeaeIeHUs
XapakTepa Cpezbl B pacTBOpax KHUCIOT M LIENOYeH; BEITCCHEHHE
OJTHOTO MeTajUla JPYIMM W3 PacTBOpa COJH; HCCIIeIOBAaHHE
aM(OTEpPHBIX CBOWCTB THAPOKCHIOB QIIOMUHHS W IIMHKA;
XHUMHUUYECKHAE OSKCHEPHMEHTHI, HUTIOCTPUPYIOIHE TPU3HAKA
IPOTEKAHUS PEaKIMii HOHHOTO OOMEHA; Ka4eCTBEHHbIE PEaKLINN
Ha TIPHCYTCTBYIOIIME B BOJAHBIX PAcTBOPaX HOHBIL XJIOPHI-,
OpoMua-, nomun-, cyibdar-, docdar-, kapOOHAT-, CHIUKAT-
AQHUOHBI, THAPOKCHI-WOHBI, KAaTHOHBI aMMOHWHS, MarHws,
KaJIbIIMs, AIFOMHHUSA, Jkene3a (2+) u skene3a (3+), memu (2+),
[IMHKA; YMeHHe MPeACTABJIATH pe3yJbTaThl SKCIIEPUMEHTa B
dopmMe BBIBOJIOB, JOKa3aTelbCTB, TpadukoB U TaOIUI U
BBIIBISITH AMITUPUUECKUE 3aKOHOMEPHOCTH; BJIaJeHHe/3HAHUE
OCHOB:  OCHOBHBIMH  METOJaMH  HAyYyHOTO  MO3HAHHS
(nabmozeHue, U3MEpEHne, IKCIIEPUMEHT, MOJIEIIMPOBAHNE) TIPU
U3YYEHHM BEUIECTB M XMMHYECKHUX SIBICHHUH; yMeHHe
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Crnemudukarmus KUM OI'D 2025 r. XUMUMI, 9 xmace.  17/25
Ne [TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS Konbr Konpl TpeboBa- | YpoBenb | MakcumaneHblii| [IpumepHoe
3aja- K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl IIPOBEPSAEMBIX HUH K CJIOX- | OaJ 3a BBINOJ- | BpPEMs BBIIOJI-
HUS AJIIEMEHTOB IIPEAMETHBIM HOCTH HEHUE 3aJIaHMsl | HEHUs 3a]a-

COJIEP)KaHUsl | pe3yabTaTaM | 3aJaHMs HUsl (MUH.)

chopMyIIMpoBaTh TPOOIEMy U TIPEAJIOKHUTH MyTH €€ PEIICHUS;
0e30macHOi paboOThl ¢ XUMUYECKUMH BEUIECTBAMU, XUMHUYECKOIN
NOCyZIoii W Ja0OpaTOpHBIM  OOOpYZOBAaHUEM; TpaBHIAMHU
0e3omacHOrO OOpalIeHusl C BEIECTBAMH, MHCIOIb3YEMBIMH B
TIOBCEIHEBHON  JKM3HW, TpaBWJIAMH IIOBEICHUS B IETISIX
cOepexeHusi 3I0pOBbS M OKPYXKAIOLIEH NPUPOTHON Cpembl;
MOHMMaHWe Bpena (OMAacCHOCTH) BO3JACHCTBUS HAa IKUBBIC
OpraHM3MbI OMpENICNEHHBIX BEIIECTB, CIIOCOOOB YMEHBIIICHUS U
TIPEOTBPAILICHHS IX BPETHOTO BO3JICHCTBHS

Bcero 3ananuii — 23; U3 HUX: 110 THUILY: C KPATKUM OTBETOM — 19; ¢ pa3BEPHYTHIM OTBETOM — 4; 110 YPOBHIO cinoxkHocTh: b —14; I1-5; B — 4.
MaxkcuMansHBIA IEPBUYHBIN Oaut 3a padboty — 38.
Oou1ee Bpemst BbinosHeHUs paboTsl — 3 yaca (180 MuHyT).
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Ipunosicenue 2

Pexomenayemasi mpoueaypa npoBeieHUsl XMMH4Y€CKOI0 IKCIIepMMEHTa
M OPraHu3alusi MOAT0TOBKH HHIAHNBHIYAJIbHBIX KOMIIJIEKTOB YYACTHUKOB
OI'D no XuMMM 1151 IPOBeAeHUsI XHMHYECKOr0 IKCIIePUMEHTA
(npu BbINOJIHEHUM 3a1aHus 23)

Jdns  mpoBeneHHsT XHMHYECKOTO OKCIEPHUMEHTa KaKAOMY YYaCTHHKY
9K3aMeHa [0 XUMHH TMpeJyIaraeTcs MHIMBHAYATbHBIA KOMILIEKT, COCTOSIIUA 13
HaOopa 00OpYyMOBaHUSI M PEAKTUBOB, KOTOPHIE HEOOXOJMMBI IS BBITOJHECHUS
3amanust 23.

HaGop peakTuBOB, BXOASIIMH B MHIMBUAYAJIBHBI KOMILIEKT
yaactHuka OI'D 1Mo XHWMHHM, COCTOMT W3 IUITH PEAKTHBOB, MEPEYUCICHHBIX
B YCIOBMM 3aZaHusi 23, MOITOMY 3aBHCUT OT BBIIOJHSAEMOIO 3K3aMEHYEMBIM
Bapuanta KHWM. Hagmucu (dopmymna w/mnm HazBaHMe) Ha  CKISTHKAax
C BEIIECTBAMH, BBIIaBAEMbIX dK3aMEHYEMOMY UIS TIPOBEICHUS PEaKInid, JOIKHBI
MIOJIHOCTBIO COOTBETCTBOBATh IEPEUYHIO PEaKTHBOB, KOTOPBII yKa3aH B yCIOBUH
3a7aHusl.

HaGop o6opyaoBaHusi, BXOASIIEr0 B HHIUBUAYAJILHBI KOMILIEKT
yuactauka OI'D mo Xxumum, Ui BCeX YYaCTHUKOB OJWHAKOB. IlepedeHb
000pyZ0BaHUS, BXOISILIETr0 B WHAWBUAYaJbHBIH KOMIUIEKT yuyacTHHKa OI'D mo
XHMUH, IPEACTaBICH B Ta0IuUIE 5.

Tabauya 5

Ne ObopynoBanue KomuuectBo u3 pacuéra
Ha OJIMH KOMILJICKT

1 CxisiHkH (MpOOHPKH) ¢ HaHECEHHBIMU Iudpamu 1 u 2, 2
coiepyKalle yKa3aHHbIC B YCJIOBUH 33/1aHHs BEIECTBA

CknsHKHM Uit XpaHeHus peaktiBos (10-50 mi)

Ipobupka manast (10 mur)

ITatus (moacTaBka it npobupok) Ha 10 THE3N

Inarens (10’kedka U1t 0TOOpa CyXHX BEIIECTB)

S KN I N VO N ]
— ==& |w

Pazngatounslii TOTOK

JIns  BBIMOSHEHUS XUMHYECKHX  OKCIEPUMEHTOB, TMPEIyCMOTPEHHBIX
3a/laHueM 23, y4acTHUK 3K3aMeHa COOOIIaeT OpraHnu3aTopy B ayJUTOPUU O CBOCH
TOTOBHOCTH K TOJYYEHHIO KOMIUIEKTa peakTHBOB. CIENHMANIHUCT MO MPOBEICHUIO
WHCTPYKTaXKa W 00CCHECUCHUIO JIAOOPATOPHBIX PAa0OOT IMPEIOCTABISIET YYACTHUKY
9K3aMEHa JIOCTYI K MHAWBUIYAIFHOMY KOMIUICKTY, COOTBETCTBYIOLIEMY YCIOBHIO
3amanus 23 Bapuanta KM, BeINONIHIEMOro TaHHBIM ydacTHUKOM OI'D.

Jns mpoBemeHHs dK3aMeHa PEKOMEHIYeTCSl MUHHMHU3UPOBATH IIEPEHOC
nabopaTopHOro 000pYOBaHUS M XUMHUYECKHX PEaKTUBOB. PeKOMeHIyemas cxema
OpraHu3alliy HK3aMeHa MpEIIoyiaracT BBIICICHHE B ayIAUTOPUH OTACIBHBIX
CTOJIOB, Ha KOTOPBIX OyayT pa3MeIlIeHbl HHAWBHIYAIbHbIC KOMILICKTBL,
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COOTBETCTBYIOIUE KakA0MY 3aaaHuto 23 apuanToB KM, ucnons3yeMelx B 3TOT
JICHBb 9K3aMeHa B ayTUTOPHH.

JInst BBITIOJHEHHUST XUMUYECKHX DKCIEPHMEHTOB (3aiaHue 23) y4acTHHKH
JK3aMEHa M0 YKA3aHUIO OPraHH3aTopa B ayJUTOPUH IMOIXOMIT K OJHOMY W3
CTOJIOB C JabOpaTOpHBEIM 00OpyaOBaHHEM (IPH HEOOXOJMMOCTH C COOOH OHU
MOTYT B3STh YEPHOBHK C 3AIMCSMU) M IPHCTYHAIOT K IPOBEICHUIO XMMHYECKUX
IKCIIEPUMEHTOB.

B curyannm, kxorja pa3inT WIM PACCHIIaH XUMHYECKHH PEaKTHB, YOOPKY
peakTHBa MPOBOIUT CHEIHAINCT IO HMPOBEICHHI0 MHCTPYKTaXka M 00ECIIeYeHHIO
J1a00paTOPHEIX PadoT.

Opranu3anus NOoAroTOBKM HHIAMBUAYAJILHBIX KOMILUIEKTOB y4acTHHKOB OI'D
M0 XUMHUHM JJ151 IPOBeAeHUsI XMMUYeCKOr o IKCIIepUMEHTA
(npu BBINOJTHEHUH 3a1aHus 23)

IIyukTsl mnpoBeaeHusi 3kx3ameHoB (najee — IIIIJ) nmokHBI OBITH
3a0J1aroBpeMEHHO OCHAIIIEHBI HEOOX0AMMBIM 000PY/I0BAHUEM M PeaKTHBAMU.

IoaroroBka WHAWBUAYAJbHBIX KOMILIEKTOB /ISl  BbINOJHEHHUS
3aaHMA 23 KajKI0ro MCIOoJib3yeMOoro B 3TOT JeHb 3k3aMeHa B gJaHHoMm IIITD
Bapuanta KMM OI'D yyacrHukamu OI'D mo XMMHM B KaXKIOM OTAeJbHOM
IIII noszkHa OBITH MPOBeIEHA 320J1aTOBPEMEHHO (JI0 HAYAJIa IK3aMeHa).

[ToaroroBka MHIMBUAYAIBHBIX KOMIUIEKTOB y4acTHHKOB OI'D mo xumum
ocymiectBisiercs B IO chernuamucTamMu, OTBETCTBEHHBIMH 32 IOATOTOBKY
WHAMBUYaJIbHBIX KOMIUIEKTOB y4yacTHUKOB OI'D mo xumumu.

MunnmaneHblii  Habop oOopymoBanuss B II[1D, HeoOXomMMBIA JUIs
MOJATOTOBKH WH/IWBUIYaJbHBIX KOMILIEKTOB Y4acTHUKOB OI'D mo xumuwM, ykazaH
B Tabnure 6.

Tabnuya 6
Ne Ob6opynoBanne KommaectBo u3 pacuéra Ha ogHYy
ayautopuio (15 9K3aMeHyeMbIX)
1 Becsl tabopaTophsie anekTpoHHble 10 200 r 1
2 CrimpToBKa JIaGopaTopHa;I2 1
3 Boponka xoHH4eckas 1
4 CrexnsHHAs MaI0uKa 1
5 IIpobupxka I1X-14 10
6 Crakan BbIcOKHH ¢ HOckoM BH-50 ¢ MeTkoii 2
7 unmaap n3mepuTenpHbnii 2—50-2 1
8 IIraTuB (moxacraBka) ass npoodupok Ha 10 rHE3n 1
9 JepxaTerns At mpoOHpoOK 1
10 Inarens (1o)xedka it 3a00pa BEIIECTB) 2

2 B JAHHOM CJIy4da€ HCIIOJIb30BAHWE CIIMPTOBKH IIPEAIOJAracTcs TOJBKO IIPH IIOATOTOBKE WHIAMBHIAYAJIBHBIX
KOMIUIEKTOB yyacTHHKOB OI'D mo xumun. Ilpu nposenenun OI'D B 2025 r. 3aganus, tpeOyroluue MnpoBeIeHUsS
XAMHYECKHUX IKCIIEPUMEHTOB C UCIIOJIBb30BAHMEM YYaCTHUKAMU 3K3aMEHA CIIUPTOBKH W/WIH BBITSDKHOTO l.lll(a(l)a, HE
OyIyT BKJIIOYEHBI B KOHTPOJIbHBIC H3MEPUTEIIbHBIC MAaTEPUATIbL.
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Kommiekr 3

Komnuiekr 4

Ne O6opynoBaHue Konmgectso u3 pacyéra Ha oxHy
ayauTopuo (15 sK3aMeHyeMBIX)

11 Pa3naTouHsbIil TI0TOK 1

12 Habop ¢nakoHOB [UIst XpaHEHHs! PaCTBOPOB 15 KOMIIIEKTOB MO 6 MTYK

U PCaKTHBOB

13 Hununap uzmeputenbHblid ¢ Hocukom 1-500 2

14 Crakan BbIcOKHH 500 M1 3

15 Hab6op épmmKoB JUist MBITBS TOCY B 3

16 Xanat 2

17 Pe3uHoBbIE IEpUaTKU 2

18 3anuTHBIE OYKH 1

19 Ioproyee 151 CIUPTOBOK 20 M1 Ha OJJHY CIIUPTOBKY

(na 1 pa3)
20 Bymara ¢unsTpoBanbHast 1 Ha OZTMH IKCTIEPUMEHT
21 KomnuexT(bl) peakTHBOB (Tadanua 7)

peaKTI/IBLI, KOTOPBIC MOT'YT UCIIOJB30BAaTHCs IIPHU NPOBCACHUN XUMHUYCCKOT'O

JKCIIEPUMEHTA, CTPYIITUPOBaHbI B 8 KOMIUIEKTOB (Tabiuua 7). Habopbl peakTnBoB
(npuBen€HHBIC B YCIOBHAX 3aMaHUi nuHUM 23), chopMHUPOBAHBI TaKMM 00pa3oM,
YTO KaXKIbIH HA0Op PEaKTHBOB OJJHOTO 32JIAaHHS LEJIMKOM BXOJIUT B COCTAB OJHOTO
u3 8 KOMIUIEKTOB, yKazaHHBIX B Tabmuue 7. Bapuantet KM, xoropeie OyayT
UCHOJb30BaHbl Juid nposeneHuss OI'D B onpenenéHHbI €Hb IK3aMeHa B OJHOM
TI13, pexomenmyercst HopMHPOBATH TaKUM 00pa3oM, YTOOHI 3ajaHKe 23 B 3THUX
BapuaHTaxX BKIIOYAIH B ceOs HAOOPHI PEaKTHBOB, COJACPIKAIIUECS B OMHOM WITU
JBYX 13 8 KOMIUIEKTOB PEaKTUBOB, YKa3aHHBIX B TabIHLe 7.

Tabruya 7
Kommnuiexr 1 Kommuekr 2
1. PacTtBOp ammuaka 1. Ilepokcun Bomopoaa
2. ConsHas KHCIIOTA 2. ConsHas KHCIIOTa
3. CepHas KHCIOTa 3. CepHas kucnora
4. T'uapoxcun HaTpust/Kamus 4. Tuppokcuzn HATpUs/Kaaus
5. Xnopuj aqroMUHUSA 5. Xnopun Oapust
6. Xmopua aMMOHUS 6. Xopua amrOMHUHUS
7. Xnopuna Maraus 7. Xnopun KaabLus
8. Cymbdar amoMuHUs 8. Cymbodar xene3a(Il)
9. Cynbdar nuHKa 9. KapOonat HaTpust/Kanus
10. ®ocoar xanus/Harpus 10. Hurpar cepedpa
11. Hutpar cepebpa 11. Cynbedar HaTpus/Kamus
12. Kapbonar HaTpust/Kanust 12. Hutpar HaTpus/Kamus
13. Hurpar Gapus 13. Oxcun meau(1l)
14. Xeneso 14. Okcup anroMUHUS
15. Unpukatopsr (penondranens, 15. Unpukarops (henondranenH,
METHJIOPaHX, JTaKMYC) METHJIOPAHX, JJAKMYC)
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1. Consanas Kucnora 1. Consnas xkucnora

2. CepHnas xuciaora 2. CepHnas KUCIOTa

3. Tuapokcua HaTpHs/Kaus 3. Tuapokcua HaTpUs/KaTust

4. Xnopux Oapus 4. KapOonar HaTpus/kanus

5. Hurpar xanbuus 5. Hurpar cepebpa

6. KapOoHnat HaTpus/Kamust 6. Hutpar Hatpus/xanus

7. @ocodar Hatpus/Kaaus 7. Xnopun Kambuus

8. Oxcun kpeMHUs 8. Xunopup Oapus

9. Oxkcux menu(1l) 9. Cymeodar xene3a(Il)

10. Cyabsdat mexu(ll) 10. ®ocdar kanus/natpus

11. Hutpar cepebpa 11. Xnopun »xenesa(Ill)

12. Xmopun mutust 12. Tlepoxcuz Bomoposa

13. XKeneso 13. Hutpar Gapus

14. Menp 14. uuk

15. Unnukarops! (peHondranen, 15. Nnpukatops! (GeHondranens,
METHJIOPaHX, JTaKMYC) METHJIOPAHX, JJAKMYC)

Kommiekr 5 Komiuiekr 6

1. ComnsHas KucnoTa 1. ConsHas KucIOTa

2. CepHnas Kuciora 2. CepHas KHCIIOTa

3. T'mapokcup HaTpus/Kanus 3. T'mapoxcun HaTpus/Kanus

4. Cynbdat menu(Il) 4. Xnopupx xene3a(Ill)

5. Cynbdar maraus 5. Cyabdat amoMuHUs

6. Xnopun meaun(1I) 6. Cynbdar nuHKa

7. Xnopua Maruus 7. Xnopua nutus

8. Hurpar cepebpa 8. ®ocodar Harpus/Kanust

9. Xnopun 6apus 9. Hurpar cepebpa

10. KapOonat HaTpusi/Kamust 10. Hwurpar Gapust

11. Hutpar xanbrms 11. Xmopun maraus

12. ®ocar HaTpus/Kaaus 12. Cynsdar meau(Il)

13. [unk 13. AmoMuHui

14. Oxcug amroMUHUS 14. Mens

15. Uuaukaropst (penondranenn 15. Muaukarops! (henondranens
METHJIOpaHX, JTaKMYyC) METHJIOPaHX, JJAKMYC)

Kommiekr 7 Kommnuiekr 8

1. Comnsnas kuciora 1. Cepnas xucnora

2. CepHas KHCIOTa 2. ConsHast KUCIIOTa

3. Tuapoxcua HaTpUs/Kaus 3. Tuapoxcua HaTpUs/Kamust

4. Cynbdar aMMOHHUS 4. T'mapoxcup KambLust

5. Bpomun Hatpust/kanus 5. TuapoxapboHat HaTpus

6. Homun HaTpus/Kamust 6. XIopun KambIus

7. ®ocodar Hatpus/Kaus 7. Hutpar cepebpa

8. Xuopun nutus 8. Hurpar bapus

9. Hutpar cepebpa 9. Xopun aMMOHHS

10. Hurpar narpus/kanus 10. Xnopun HaTpusi/Kanus

11. Xnopun 6apus 11. Okcug Maruus

12. Cynbbat HaTpus/Kamust 12. Xnopun meu(1l)

13. KapGoHnar HaTpust/Kanus 13. ®ocdar HaTpus/Kanus

14. Xnopun sxenesa(IlI) 14. Cynbdar Maruus

15. UaaukaTopsl (METHIIOPaHXK, JIAKMYC, 15. MHanKkaTopsl (METHIOPaHXK, JIAKMYC,

(denondranenn)

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

Ipumeuanus

XUMMUA, 9 xmace.  22/25

e Jlns MPUTOTOBJIEHHS PACTBOPOB, BKIIOUEHHBIX B KaXKIBIH U3 BOCBMU
KOMIUIEKTOB, IPUMEHSIETCS JMCTU/NIMPOBAHHAS BOAA.

e Hanwmume crienr-uepThl B KOMIDIEKTaX PEaKTHBOB W B OOLIEM MepedHe
BEIIECTB YKa3blBaeT Ha B3aUMO3aMEHSEMOCTb HAHHBIX DPEAKTHBOB IPU

BBIIIOJTHCHHUU 3aJIaHUA.

O6IlIPIfI NEpCUYCHb BCUICCTB, KOTOPBIC MOTYT OBITh BKJIFOYEHBI B KOMIUIEKTHI
PCAKTUBOB, UCIOJIB3YEMBIX JUISL BBIMIOJIHEHUSA SKCIICPUMEHTAIIBHOTO 3aaHUA oro

IO XMMHH, TIPEACTABICH B TaOIHIE 8.

Crerm¢uxanus KUM OI'D 2025 r.

XUMMUA, 9 kracc.  23/25

B kakom BHJIC BKIIFOUCHBI

Ne Bemectpa
B KOMIUIEKTBI
37 | AMMuak PactBop 5-10 %
38 | Ilepokcun Bomoposa PactBop 3-5 %
39 | ManukaTopsl (METHIIOpaHX, JakMyc, ¢eHondranenH)/ | PactBopsl, Oymara
HHJIMKaTOpHas Oymara
40 | ucTuaaupoBaHHas BOAA

Tabruya 8
No BemecTsa B KxakoM BHzie BKIIIOYEHBI
B KOMIUIEKTBI

1 AnrfoMUHHI I'panyinsr

2 XKeneszo Crpyxka

3 uak I'panyms

4 Mens [TpoBosoka

5 Oxkcun meau(1l) [MTopomox

6 Oxcupg Maraus IMoporox

7 Oxkcuji aTrOMHHUS Ilopomtok

8 Oxcup KpeMHHS Tlopomrokx

9 CousiHasE KHCIIOTa

Pa36aBnenHslil pacTBOp

10 | CepHas kucioTa

Pa36aBiieHHBLH pacTBOp

11 I'napokeun HaTpusi / THAPOKCHI KAJTHS

Pactop 10-15 %

12 | I'mapokcuj KaabLus

Pactsop 0,1-0,2 %

13 | Xnopuj HaTpus / XJIOPH] KaJHs

PactBop 5-10 %

14 | Xnopug autust

PactBop 5-10 %

15 X1opu Kalblys / XJIOPHI MarHus

PactBop 5-10 %

16 | Xmopun meau(Il)

PactBop 5-10 %

17 | XJ0pua aloMHHUS

Pactop 5-10 %

18 | Xnopux xenesa(Ill)

PactBop 5-10 %

19 | Xnopux aMMOHUS

PactBop 5-10 %

20 | Xnopuz OGapus

PactBop (He 6omee 5 %)

21 | Cynbdar HaTpus / cynbdar Kaaust

PactBop 5-10 %

22 | Cyabgar Martust

PactBop 5-10 %

23 | Cyasdar meau(1l)

PactBop 5-10 %

24 | Cyasdar xenesa(Il)

PactBop 5-10 %

25 | Cyabgar nuHka

PactBop 5-10 %

26 | Cyabdar anoMuHus

Pactop 5-10 %

27 | Cynbghar aMMOHHs

PactBop 5-10 %

28 | Hurpar HaTpus / HUTpAT Kauusi

PactBop 5-10 %

29 | KapOonat Hatpust / kapOoHAT Kayus

PactBop 5-10 %

30 | I'mppokapGoHaT HaTpus / THAPOKAPOOHAT Kajust

PactBop 5-10 %

31 | ®ocdar Hatpust / hocdar kamus

PactBop 5-10 %

32 | bpomun Hatpusi / OpoMuJ KaJust

PactBop 5-10 %

33 | Mopun HaTpus / MO KaJIHs

PactBop 5-10 %

34 | Hurpat Gapust

PactBop (He Goxee 5 %)

35 | HutpaT KaibLus

PactBop 5-10 %

36 | Hurpat cepebpa

Pactop 5-10 %
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Cremm¢uxanus KUM OI'D 2025 .

XUMMU, 9 xmace. 24 /25

Ipunooicenue 3
HMHcTpyKums no BHIMOJHEHUIO PAKTHYECKOTO 3aaHUsl

Buumanue: B Cay4vae yxyaueHuss CaMOv1yBCTBHUA Mepea HAYaAJI0M ONBITOB WJIH
BO BpeMsl HX BbINOJHEHUA 00513aTeJIbHO COO0IINTE 00 TOM OpraHm3aTopy
B ayUTOPUH.

L.

Bbl npuctynaere K BBINOJHEHHIO MPAKTHYECKOro 3aaanus. [y 3Toro
MONydHTe JIOTOK C JIaDOpaTOpHBIM O0OpYHOBaHHEM H  PEaKTHBAMH
y CIIELMAINCTA [0 00ecIeueH IO 1a00paTOPHBIX paboT B ayAUTOPHHU.
IIpoutnTe emE pa3 nmepeueHb BELIECTB, NMPUBEAEHHBIN B TEKCTE K 3aJlaHUIO,
u ybeautech (1o GopMyiaM Ha STHKETKAaX) B TOM, YTO Ha BBIIAHHOM JIOTKE
HaxXOmATCS yKa3aHHBIE B IIepeYHE BeEIIecTBa (WM HX  PacTBOPEHL).
ITpu obHapyXeHHMH HECOOTBETCTBHMsS HaOopa BEIIECTB Ha JIOTKE IEPEYHIO
BEIIECTB B YCJIOBUH 33JaHUs COOOUIUTE 00 ATOM OPraHU3aTOPy B ayAUTOPHH.
Ilepen HavamoM BBINOJHEHUS JKCIIEPHMEHTa OCMOTPUTE EMKOCTH
C peakTHBaMH M IpogyMaiiTe croco0 paboTel ¢ HuMH. [Ipu sTomM oOpartute
BHUMaHHUE Ha MPaBMIa, KOTOPBIM BbI TOIKHBI c1€10BaTh.

3.1. B ckJIsIHKe HAaXOAHMTCSl MUMETKA. JTO O3HAYAET, YTO OTOOP KUAKOCTH
U TmepenuBaHue e€ B IMPOOMPKY IJIS MPOBEACHHS PEaKIMH HEOOXOANMO
MIPOBOJUTE TOJNBKO C TOMOINBIO NHIETKH. [l MpOBEICHHS OIBITOB
otbupator 7—10 Kanenb peakTuBa.

3.2. Ilumerka B CKJIAHKE € KUAKOCTBIO OTCYTCTByeT. B sTOM ciyuae
IepeIBaHUE PacTBOpAa OCYLIECTBIIIOT 4epe3 Kpail CKISIHKH, KOTOPYIO
pacronaraloT Tak, YTOObI NIpH €€ HaKJIOHE 3THUKETKa OKa3ajlach CBEPXY
(«o>THKETKY — B JaA0HB!»). CKISIHKY MENJEHHO HaKJIOHSIOT HaJ
IPOOHPKOHL, TOKA HYKHBIH 006EM pacTBOpa He mepenbercsa B Heé. O0bEM
MIEPEITUTOr0 PacTBOpa JOJDKEH cocTaBiisiTh 1-2 mia (1-2 cM 1o BwIcoTe
MIPOOHUPKH).

3.3. lna npoBeleHMs ONbITa TpedyeTcsl MOPOMIKOOOpa3Hoe (chiny4ee)
BemecTBo. OTOOp mMOpOmKOOOpa3HOTO  BemecTBa W3  EMKOCTH
OCYILECTBIISIOT TOJIBKO € TIOMOIIBIO JIOKEUKH MITH LIIaTeNs.

3.4. Ilpu oTGope HCXOQHOrO peaKTHBA B3AT ero u3auiek. Bosspar
M3INITKA PEaKkTHBAa B HCXOAHYIO EMKOCTh KaTETOPHUYECKU 3allpelliH.
Ero nmoMemaioT B OTAEIbHYIO, PE3EPBHYIO IPOOUPKY.

3.5. Cocyn C WCXOIHBIM pPEaKTHBOM (KUJKOCTBIO HJIM  IOPOIIKOM)
00513aTeJIbHO 3aKPbIBAKT KPHIIIKOH (ITPOOKOIA) OT 3TOH ke EMKOCTH.

3.6. Ilpu pacTtBOpeHHMM B BOJE MOPOIIKOOOPAa3HOIO BEIIECTBA WU MpPU
HepeMEelIMBaHNM PEAKTUBOB CJledyeT CJerka yIapsTh HajbleM IO IHY
MPOOUPKH.

3.7. nsa ompeneneHus 3amaxa BeLECTBA CIEIyeT B3MAaXOM pyKH Haj
TOPJIBIIIKOM COCY/Ia HAMPABJISATH Ha ce0s Mapsl 3TOTO BENIECTBA.

3.8. Ecin peakTMB monajg Ha Ppa0douyuii CTOJ, KOXKY WM OJex1y,
HEOO0XOIMMO He3aMEeTUTEIbHO OOPaTUTHCS 32 TOMOLIBIO K CHEIUAIUCTY
110 00ecITIedeHHI0 TabopaTOPHEIX paboT B ayAUTOPHH.
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Crerm¢uxanus KUM OI'D 2025 r.
4,

XUMMUA, 9 kracc.  25/25

HauunaiiTe BbINOJHATH oNbIT. [locme npoBeneHUs KaXIOH peakuu
3alUChIBATE B YEPHOBUK CBOM HAONIONCHHS 3a W3MEHEHWSIMH (WM HUX
OTCYTCTBHEM), IPOUCXOSIIUMH C BEIICCTBAMHU.

Bb1 3aBepmmin 3xcnepuMent. [IpoBepbTe, COOTBETCTBYIOT JIH PE3YJIHTATHI
OIBITOB TEOPETHYECKUM MIpeICKa3aHUsIM. IIpu HEOOXOIMMOCTH
CKOPPEKTUPYITE HX, UCIOJBb3Ys 3alMCH B YEPHOBHUKE, KOTOPHIE CACNaHbl MPH
MPOBEJCHUU YKCIICPUMEHTA.
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