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Cnenudpukanus
KOHTPOJIbBHBIX U3MEPUTEIbHBIX MATEPHUAJIOB AJIHl NIPOBEACHUSA
B 2025 roay 0CHOBHOI'0 rOCy1apCTBEHHOT0 IK3aMeHa
no XUMHUHN

1. HazHayeHHe KOHTPOIBHBIX U3MepHTeNbHBIX MaTepuaios (KMM) OI'D

OcHoBHOIT TocynapcTBeHHbIH dk3ameH (OI'D) mpeacrtaBuser coboit dopmy
TOCY[apCTBEHHOW WTOTOBOI aTTeCTalMH, IPOBOAWMOI B IENAX ONpEHeIeHHs
COOTBETCTBHUS pe3yIbTaToOB OCBOCHHS 00yJaroIMucCst OCHOBHBIX
00pa3oBaTeNnbHBIX MPOTPaMM OCHOBHOTO 00mero oOpa3oBaHus TpeOOBaHUSAM
(enepaTbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa. [l yKa3aHHBIX
Heneil UCHonb3ylOTCS KOHTPOJIbHBIE U3MepHuTenbHble Marepuansl  (KHM),
MPEJCTABIISAIONINE COO0I KOMIUIEKCHI 33IaHUH CTaHIAPTU3UPOBAHHON ()OPMBI.

OI'D npoBogutcs B coorBeTcTBUU ¢ DegepanbHbIM 3aKkoHOM OT 29.12.2012
Ne 273-®3 «O06 obpasoBanmu B Poccnmiickoit ®enmepanmu» u Ilopsaxom
NpOBEICHUsT TOCYIAPCTBEHHOI MTOrOoBOH arTecTallid MO 00pa30BaTENbHBIM
mporpaMMaM OCHOBHOTO OOIIeTO 00pa3oBaHUs, YTBEPKAEHHBIM IIPHKa30M
Munnpocsemenns Poccunm u  Pocobpramsopa ot 04.04.2023  Ne 232/551
(3apeructpupoBad Muntoctom Poccun 12.05.2023 Ne 73292).

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

Conepxxarme KUM OI'D  ompegmensercs Ha OCHOBE (pemepanbHOTO
TOCY/apCTBEHHOT0 00Pa30BaTEIBHOIO CTAHAAPTa OCHOBHOT'O O0IIEro 00pa3oBaHMs
(nanee — ®I'OC):

1) npukaz  MuHucTepcTBa  mpocBemieHuss  Poccuiickorr  Denepanuu
or 31.05.2021 Ne 287 «O6 yTBep)kAeHHH (peaepansbHOr0 T'OCYAapCTBEHHOTO
00pa30BaTeNFHOTO CTaHapTa OCHOBHOTO 00IIEro 00pa3oBaHuUsM»;

2) nmpuka3 MuHHCTEpcTBAa 00pa3oBaHusi W Hayku Poccuiickoii Denepanuu
ot 17.12.2010 Ne 1897 (c mamenenussmu 2014-2022 rr.).

Jeranu3upoBaHHbIE TpeOOBaHHMSA K pe3yslbTaTaM OCBOCHHS OCHOBHOM
0o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 001ero o0pa3oBaHus, IpOBEpsieMble Ha
ocHope O®I'OC 2021r., SABIAIOTCA IPEEMCTBEHHBIMU II0  OTHOLICHUIO
k TpedoBarmsiM ®I'OC 2010 T.

IIpu paspabotke KMM OI'D yuuTbiBaeTcs conepxaHue (eaepaabHOM
00pa3oBaTeiIbHONH TMPOrpaMMBbl OCHOBHOTO 00miero obOpaszoBaHus (IpuKa3s
Munuctepcrsa npocseuieHus Poccuiickoil ®epepanun ot 18.05.2023 Ne 370
«O06 yTBepkeHHn  (enepaTbHOH  00pa3oBaTENbHOM IPOrpaMMBI  OCHOBHOTO
o0uiero o06pa3zoBaHus» (C U3MEHEHHSIMH)).

3. Moaxoas! kK 0TOGOPY coaepxkanus, pazpadorke crpykrypst KUM OI'D
JImgHOCTHBIE  pe3yJbTaThl  OCBOCHUS  OCHOBHOW  00pa3oBaTeNbHOMN
nporpammbl obyyaromuMucs (Ha ocHoBe @T'OC 2021 r.) oTpakalT rOTOBHOCTh
O0y4YaroIMXCS  PYKOBOACTBOBATBCS ~ CHCTEMOM  MO3UTHBHBIX  IIEHHOCTHBIX
OpPHCHTAIIMH W pPaCIIUpEeHHe OIbITa JEeSITENFHOCTH Ha €€ OCHOBE W B Ipollecce
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peanm3allii  OCHOBHBIX  HANpaBJICHWH  BOCHHUTATEIbHOW  JEATENBHOCTH.
ConepxaHue M pe3ylbTaThl BBITIONHEHHs 3aganuii OI'D cBsA3aHBl B TOM YHUCIIE
C IOCTIDKCHHEM CIEAYIOIINX JIMYHOCTHBIX pPe3yJbTaTOB OCBOCHMS OCHOBHOM
obpasoBarensHOi mporpammbel mo PI'OC 2021r. B wactm (u3MUEcKoro
(oco3HaHMe MOCIENCTBUIN M HETPHUITHE BPEIHBIX MPHUBBIUEK W MHBIX (GOPM Bpena
Ui (U3UYECKOTO M MCUXHYECKOTO 3J0pOBbS W JIp.), TPYAOBOro (MHTEpec
K IPAaKTHYECKOMY H3YYEHHUIO Mpodeccuii U Tpyaa pa3auyHOTO POAa, B TOM YHUCIE
Ha OCHOBE NMPUMEHEHUS U3y4aeMOro MPEeIMETHOTO 3HAHHS U JIp.), SKOJIOTHYECKOTO
(opueHTaIVs HA TPUMEHEHHE 3HAHUHN M3 CONMAIBHBIX U €CTECTBEHHBIX HAyK JIJIS
pelieHusT 3a7ad B O0JACTH OKPYXKAIOWICH Cpenbl, TUIAHUPOBAHUS ITOCTYIKOB
W OLICHKH HX BO3MOXKHBIX TIOCIEACTBUM U OKpyXawoued cpeasl W Ip.)
BOCIIUTAHUS, & TAaKKe MPHUHATHA IIEHHOCTH HAyYHOTO IO3HAHUS (OpHEHTAIUs
B ICAITCNIPHOCTH HAa  COBPEMCHHYIO CHCTEMY HAy4YHBIX  IIPEICTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJOBEKa, MPUPOAbI U OOIIEeCTBa,
B3aUMOCBS3SX YelOBEeKa C MPUPOJHON M COLMANbHON cpenoi u ap.). [TompoOnas
UHQOPMAIHS O JIMYHOCTHBIX PE3yJIbTaTaX OCBOSHHS OCHOBHOHM 00pa3oBaTeNbHOM
nporpammsbl 1o @I'OC 2010 r. 1 IpeeMCTBEHHBIX JeTaTU3UPOBAHHBIX TPEOOBAHMSIIX
K JHUYHOCTHBIM pesyiabTaraM Bo @OI'OC 2021 r. mnpuBeneHa B paszene 3
Koxu(uKaTopa.

Brimouénnele B KMM  OI'D  3agaHust  BBISBISIIOT — JOCTH)KEHHE
METaNpeAMETHBIX W NPEAMETHBIX  PE3yJNbTaTOB  OCBOEHHMS  OCHOBHOM
o0pa3oBaTeIbHONH  MPOrpaMMbl  OCHOBHOTO  00miero  oOpasoBaHus. [lpu
BBIMIOJIHEHWH 3a/aHuil, IIOMUMO IPEIMETHbIX 3HAHWW, YMEHHH, HaBBIKOB
¥ CIIOCOOO0B MO3HABATEIHHOM JIeSITENbHOCTH, BOCTpeOOBaHbI TaKxke
YHHMBepcalbHble yuyeOHbIe MO3HABaTeIbHbIE, KOMMYHUKATHUBHbBIE U PETYJISTHBHBIC
(camoopraHu3anus ¥ CAMOKOHTPOJIb) ACHCTBUSI.

Paspaborka KMM ocymecTBismack ¢ yd4€ToM  CIEIYIOIIUX —OOMIHX
MOJIOKEHUH.

— KHWM opueHTHpOBaHBl Ha MPOBEPKY CPOPMHUPOBAHHOCTH YMEHUH, BUIOB
JeSITENIBHOCTH, KOTOpPBIE HEOOXOIUMBI IMpPH YCBOCHHH CHCTEMBI 3HAHHIA,
paccMaTpuBaeMoOid B KayeCTBE WHBAPUAHTHOTO spa  COJACPIKAHHS
JEHCTBYIONMX TPOrpaMM 10 XUMHM Ul OCHOBHOH IKOJBL. TpeGoBaHus
K pe3ysibTaTaM OOY4YeHHs ONPENeNsIOTCS B COOTBETCTBUU C (pelepantbHBIM
TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro
00pa3oBaHusI.

— KHUM npusBanbl obecriednBaTh BO3MOXHOCTh AU (epeHInpOBaHHON
OLIEHKH TOATOTOBKM JK3aMEHYEeMBIX. B 3THX LeNsX MpoBepka OCBOEHUS
OCHOBHBIX ~YMEHHH W  DIEMEHTOB  COJCpIKaHWs  Kypca  XHMHHU
OCYIIECTBIISIETCS] Ha TPEX YPOBHSIX CIOXHOCTH: 0a30BOM, MOBBIIICHHOM
U BBICOKOM.

— VYueOHbIil MaTepral, Ha 0a3e KOTOPOTO CTPOSTCS 3aJaHuUs, OTOHpaeTcs Mo
MPHU3HAKy €ro 3HA4YUMOCTH JJIsi  00IIe00pa3oBaTeIbHOW — MMOJTOTOBKH
BBIITYCKHUKOB OCHOBHOM MIKONbI. IIpu 3TOM 0co060€ BHUMaHUE YAENSETCS
TEM DJIEMEHTaM COJIEp)KaHHs, KOTOPBIE MOJYyYaloT CBOE pa3BUTHE B Kypce
XUMHUU CPEHEN IITKOIBL.
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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,
«XuMmuyeckue 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 mo xumun
HpPOSIBIIACTCS KaK B COAEPKATENBbHOM, TaK M B AEATEIBbHOCTHON COCTABILAIOILEH
9K3aMEHALMOHHON MOAENIH. DTO CTajJ0 BO3MOXKHBIM IpexJe Bcero Omaronaps
UCTIONIB30BaHUI0 (GopM U (OPMYJIUPOBOK 33JaHUM, AaHAJIOTHYHBIX MOJEISIM
3amanmuit ET'D. Tak, s mpoBepkd CHOPMHPOBAHHOCTH YCBOCHHMS MHOHSTHH,
U3y4aeMbIX B CUCTEMATH4YECKOM Kypce XMMUHU OCHOBHOM IIKOJIBI, NPEIaraloTcst
3aJaHus, [pelycCMaTpUBAIOLIME KOHTPOJb  JIOCTIDKEHHMS  METalpeAMETHBIX
TUIAHUPYEMBIX Pe3ylbTaTOB: Ha CPAaBHEHHE WM KJIACCHU(UKAIMIO TpeagaracMbIxX
O00BEKTOB, aHAIN3 W O(QOPMICHHE MAaHHBIX TIONYYCHHBIX IIPH TPOBEICHHH
XMMUYECKOIrO0 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 BO3MOXHOCTh IPOTEKAHUS XUMHYECKHX
peakuuii ¥ cocTaB 00pa3yIOUIUXCsl NPOIYKTOB PeakLuii, ONUCHIBaTh NPU3HAKH HX
NPOTEKAaHUsI MM OIpPENCATh PEaKkTHUBBl, HEOOXOMUMbIE JUI MPOBEICHUS
Ka4eCTBEHHBIX PEAKLIUN.

Tak xe, kak u B Bapuante EI'D, Gomblioe BHHUMaHUE YJEIEHO NPOBEPKE
chOPMUPOBAaHHOCTH  CUCTEMHBIX  3HaHMH O  XUMHYECKHX  CBOWCTBax
HEOPraHNYeCKUX BEIECTB.

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

PaboTa cocTouT M3 AByX YacTei.

Yacte 1 comepxkut 19 3amaHuii ¢ KpaTKUM OTBETOM, IOJAPa3yMEBAIOIINX
caMmocCTosITelnbHOEe (OPMYJIMPOBAaHUME W 3alMCh OTBETa B BHIAE 4YHCIa WIH
MOCJIeI0BATEILHOCTH U (pP.

Yacte 2 comepxutr 4 3amaHus: 3 3agaHusl 3TOM YacTH I0/Pa3yMeBaIOT
3aMuch pa3BEPHYTOro OTBETa, 1 3a7aHue STON YacTH MPEAIoJaraeT BBHIIOJIHEHHE
peaIbHOTO XUMHUUECKOT0 SKCIIEPUMEHTa U 0(hOPMIICHHE €TO Pe3yJIbTaTOB.

Pacnpenenenue 3aganuii mo yactsim KM nipeacrasiieHo B Tabmume 1.
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Tabauya 1
Yactu |KomanuectBo | MakcuManbHbBIN IIpoueHT MakcUMalIbHOTO Tun 3aganuit
paboTel | 3agaHui HIepPBUYHBIN MIEPBUYHOrO Oaa 3a 3aJaHus
Gann JAHHOW YacTH OT MaKCHMaJbHOIO
MEPBUYHOTO Oasia 3a BCio paboTy,
pasHoro 38
Yacts 1 19 24 63 C kpatkum
OTBETOM
Yacts 2 4 14 37 C pa3BEpHYTHIM
OTBETOM
HUtoro 23 38 100

6. Pacnipenenenue 3ananmnii KUM OI'D no copep:kaHuIo0, MPOBepPsieMbIM
TpPeOOBaHMAM K pe3y/bTaTaM OCBOEHHUsI OCHOBHOI o0pa3oBaTe/bHOM
NMPOrpamMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

IIpu onpenenenun konudectsa 3aganuil KMM OI'D, opueHTUpOBaHHBIX Ha
MIPOBEPKY YCBOCHHs Y4eOHOTO MaTepHaia OTIENbHBIX COIEPKATEITBHBIX OJOKOB/
JIUHWH, YYUTHIBAJICS MPEX/E BCEro 00bEM, 3aHMMAaeMblid UMU B COJIEpKaHUU Kypca
xumuu. Hampumep, ObT NpUHAT BO BHUMaHue TOT (HakT, YTO B CHUCTEME
MOJTOTOBKM OOYYaIOMIUXCS OCHOBHOW IIKOJBI HanOONbIIMKA 00BEM 3HAHHH,
OTpEAENAIONINX YPOBEHb UX IMOJATOTOBKH, OTHOCHTCS K TaKHM COJEpPXKAaTeIbHbIM
Oyokam, Kak «XMMHYECKHE peakunn» H «BaxHeilnme mnpeactaBUTeNn
HEOPraHW4ecKuX BemecTB. Hemeramnbl W HX coeiWHEHHs. MeTammsl U HX
coemuHeHWs». [lo 3TOM mpHuMHE CcyMMapHas Jois 3agaHuil (0T o0Iero
KOJIMYECTBA BCEX 3a/laHUil), TIPOBEPSIONINX YCBOSCHHE WX COJEPIKaHUs, COCTaBHIIA
35% u 25 % cOOTBETCTBEHHO.

Pacnipenenenne 3amaHuii TO COAEpKATENbHBIM pas3jeinaM OTpa)xaeT
Tabnvma 2.

Ne Haspanue pazznena Konngectso Makcu- IporieHT MakcUMaIbHOTO
3a/1aHui MaJIbHBII MEepBUYHOrO 6asia 3a 3a1aHus
HEepBUYHBIA |  JTAHHOTO BUJIA IEATEILHOCTH
Gan OT MaKCHMaJIbHOTO MEPBHYHOTO
Oaa 3a Bcro paboTy,
pasHoro 38
5 | XuMmuueckne peakuuu 6 9 23,7
6 | XuMus U OKpyIKaromias 2 3 7,9
cpena
7 | Pacuérel 2 4 10,5
Hroro 23 38 100

7. Pacnpenenenue 3aganuii KUM OI'D no ypoBHSAM CJI0KHOCTH
Yacte 1 KHUM coxmepxkut 14 3amaHuii 0a30BOro ypoOBHS CIIOKHOCTH
W 5 3a/laHuil MOBBIIICHHOTO YPOBHs clioKHOCTH. YacTh 2 comepxutr 4 3amaHus

BBICOKOI'O YPOBH! CJIOKHOCTH.

PacnpeaeneHHe 3aJlaHUi 1O YPOBHSM CJIO)KHOCTH MPEACTABIICHO B Ta6J'II/II_I€ 3.

Tabnuya 3
YpoBenb Konnuectso MaxkcumanbHbIH IIpoueHT MakcUMaIbHOIO IEPBUYHOTO
CIIOXHOCTH 3a7aHuit TIEPBUYHBIN OaI OaTa 3a 3a/laHus TAaHHOTO YPOBHS
3aaHuit CJIOKHOCTH OT MaKCHMaJIbHOTO
HepBUYHOrO Oajuia 3a BCIo paboTy,
pasHoro 38
bazoBbrit 14 14 37
TloBbImEHHBII 5 10 26
Bricokuii 4 14 37
Uroro 23 38 100

8. IIpo0/KNTETBHOCTE IK3aMEeHA
Ha BrImonHeHne sk3aMeHaMOHHON paboThl oTBoauTCs 3 yaca (180 MuHYT).
Pexomennyemoe BpeMsi BBIIOIHEHM 3afaHuil yactd 1 — 60 munyt (1 yac),

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

Tabnuya 2
No Hazpanue pa3gena KonnuectBo Makcu- IIpoueHT MakcUMalIbHOTO
3a/IaHui MaJIbHBIN MIEPBUYHOTO OaJuia 3a 3aJaHus
HIePBUYHbIH JIAHHOT'O BHJIA JIEATEIILHOCTH
Gat OT MaKCUMAaJIBHOTO IIEPBUYHOTO
Oaia 3a BCro paboTy,
paBHoro 38
1 | TlepponauanbHbIE 3 4 10,5
XUMHUYECKUE MOHITHS
2 | Ileppoguyeckuii 3aKk0H 3 4 10,5
u [lepuogmyeckas cucrema
XHMHYECKUX 3JIEMEHTOB
JI.. Menneneena.
CrpoeHue aToMOB
3 | CrpoeHue BeniecTBa 1 1 2,6
4 | BaxHeiinme npeacTaBUuTEIN 6 13 34,2
HEOPraHNYECKHX BEIIECTB.
Hewmertanmis
W UX COCIMHEHHUSI.
MeTaJuibl ¥ MX COSAMHEHHS
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9. lonoJiHMTeIbHBIE MATEPUAJIBI H 000PY/I0BaAHUE
[lepedeHb JOMOIHUTENBHBIX MATEPUATIOB U 000PYIOBaHHUS, UCIIOIb30BAHHE
KOTOpBIX paspemieHo Ha OI'D, yTBepkaaeTcs NpHKa3oM MUHIIPOCBELICHUS
Poccuu u PocobpHanzopa.
VYyacTHHKaM 3K3aMeHa pa3pelaeTcsl UCIOoIb30BaTh CIEAYIONINE MaTepUabl
u 00opyI0BaHKE:
— llepuognueckas cuctema xuMmuueckux aneMmenToB .M. Menneneesa;
— TabIuia pacTBOPHUMOCTH COJIEH, KUCIOT U OCHOBAaHHI B BOJIE;
—  BJIEKTPOXUMHYECKUH psAJ] HANPSDKEHUH METalIOB,
— HeNporpaMMHUPYEMBbIH KaJIbKYJIATOD;
— nabopaTopHoe 000pydOBaHHE Ui NPOBEACHHUS XHMHYECKHX OIIBITOB,
npexycMoTpeHHbIX 3aganusmMu KM (Ipunoxenue 2);
—  WHIUBHIYaJTbHBIH KOMIUIEKT XHMHYECKMX PEaKTHBOB M 00OpYIOBaHUS
(ITpunoxenue 2).
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10. Cucrema o11eHMBAHUS BBINOJHEHHUS OTAeIbHBIX 3aJaHUH
M IK3aMEHAUHOHHOI pa0oThl B LieJIOM

IIpaBuiibHOE BBINIOJIHEHHE Kaxa0ro u3 3ananuit 1-3, 5-8, 11, 13-16, 18, 19
omeHuBaercst 1 OammoM. 3aqaHue CUUTAETCS BBINIOJIHEHHBIM BEPHO, €CJIA OTBET
3amucaH B TOM GopMe, KoTopasi yka3aHa B UHCTPYKIIMH IO BBHITIOJHECHHIO 3aJIaHHS,
Y TIOJTHOCTBIO COBIIA/IAET C STAJIOHOM OTBETA.

IIpaBuiibHOE BBITIONHEHHE Kakaoro w3 3amanmid 4, 9, 10, 12 u 17
oreHMBaeTCs 2 GayuraMu. 3aJaHue CUHUTACTCS BBITIOJIHEHHBIM BEPHO, €CIH OTBET
3anucaH B TOH (opme, KOTOpas yKa3zaHa B HHCTPYKIIUH IO BBITOJHEHHUIO 3aaHHs,
U TIOJIHOCTBIO COBIAJAET C 3TAJOHOM OTBETA: KaXKIblii CUMBOJ B OTBETE CTOHUT Ha
CBOEM MecTe, JIWIIHHE CHMBOJBI B OTBETE€ OTCYTCTBYIOT. BricTaBisercs 1 Gan,
eclii Ha J000i ONHOW MO3WIMU OTBETa 3allMCaH He TOT CHUMBOJ, KOTOPBIH
MPEJICTAaBIICH B ATAJIOHE OTBeTa. BO BCeX Apyrux ciydasx BeictaBisiercs 0 Oayuios.
Ecmun xonmmuecTBO CHMBOJIOB B OTBeTe Ooible TpeOyeMoro, BBICTaBISETCS
0 6ayutoB BHE 3aBHCUMOCTH OT TOTO, OBUIM JIM YKa3aHBl BCE HEOOXOAMMBIE
CHUMBOJIBL.

IIpoBepka BbImoNHeHUs 3agaHuii 20—23 wactu 2  OCYLIECTBISAETCS
NPEeAMETHOH KOMHCCHEH B COOTBETCTBUM C KPHUTEPUSIMH  OLIEHMBAHUS
BbINONHEeHUs. [Ipy oueHMBaHMM BBHIOJHEHHUS KaXKJOTO M3 3aJaHHid SKCIEepPT Ha
OCHOBE TIPEJOCTABJICHHBIX KPUTCPUEB OLICHUBAHHUS BBIABISET B  OTBETE
9K3aMEHYEMOI'0 OIICHMBAEMBIC 3JICMCHTBI, KaKIbIH M3 KOTOPBIX OIICHUBACTCS
1 6amom. MakcuMaiibHast OIlEHKa 3a BBIMOJHEHNE Kakaoro w3 3amanuii 20, 21
u 22 — 3 Gaina; 3a BEIIOJIHEHUE 3aaHus 23 — 5 6aioB.

3amaHusi ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITh BBINIOJIHEHBI YK3aMEHYEMBIM
pasubiMu criocobamu. [ToaToMy npuBeAEHHBIC B KPUTEPHUAX OLICHUBAHUS 00pa3Iibl
pelIeHuil cleayeT paccMaTpUBaTh JIMINb KaK OJWH M3 BO3MOXHBIX BApHAHTOB
oTBeTa. TO OTHOCHUTCS MPEXK/Ie BCETO K CIIOcCO0aM pelieHus pacuETHBIX 3a/1a4.

MakcuMaJIbHBI  TEPBUYHBIA Oalll 32 BBINOJIHEHHE SK3aMCHALIMOHHOM
paboTsr — 38.

B coorBerctBum c¢ IlopsiakoM mpoBefieHHS TOCYAapCTBEHHOW HTOTOBOM
aTTecTauuy 1o 00pa3oBaTeNbHBIM IPOrpaMMaM OCHOBHOT'O OOIIEro oOpa3oBaHUs
(mpuka3z Munnpocsemenust Poccun 1 Pocodpramsopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan MunroctoM Poccun 12.05.2023 Ne 73292)

«72. TIpoBepka 3K3aMEHAIIMOHHBIX pabOT BKJIIOYAET B CeOS:

1)  mpoBepKy ¥ OLICHUBAHHE MPEAMETHBIMH KOMHUCCHUSIMH DPa3BEPHYTHIX
OTBETOB (B TOM 4Hcle yCTHBIX) Ha 3anaHus KM B cOOTBETCTBHH C KPUTEPHIMHU
OIICHUBAHUS MO COOTBETCTBYIOIIEMY YYEOHOMY IMpPEIMETY, pa3padoTKa KOTOPBIX
opranusyetcs Poco6pranzopom! <...>.

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

' Yacte 14 crateu 59 ®enepanbhoro 3akona ot 29.12.2012 Ne273-®3 «O6 obpasoBanun B Poccuiickoit
Denepanyn».
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B chmydae CymecTBEHHOTO pacXOoXXOEHWs B IIEPBUYHBIX OaJuiax,
BEICTABIICHHBIX  JBYMS  OKCIIEpTaMH, Ha3HAa4aeTcs  TPEThsI  IIPOBEpKa.
CyllecTBEHHOE pPAcXOXKIEHHE B TNEPBUYHBIX OallaX OMNpENeNeHO0 B KPUTEPUIX
OLICHUBAHUS MO COOTBETCTBYIOLIEMY Y4eOHOMY NpeaMeTy, pa3paboTka KOTOPBIX
opranu3syetcs PocoGpHag3opoM.

Tperuii sKcrepT HazHa4yaeTcs MO COIVIACOBAHUIO C IIpeAcenaTesieM
OpeIMEeTHOH KOMHCCHM M3 4YHCIa OJKCHEepPTOB, paHee He MPOBEPSABIINX
9K3aMEHAIOHHYIO paboTy.

TpetseMy 3KCIepTy IpemocTaBIseTcs WH(OpPMAIHS O IEePBUYHBIX OajIax,
BBICTABJICHHBIX JKCIIEPTaMH, paHee IPOBEPSIBIIIMH SK3aMEHAMOHHYIO paboTy».

Cyl1ecTBeHHBIMH CUHTAIOTCS CIEAYIONINE PACXOXKACHHUS.

1. PacxoxxneHne Mexay OanaaMu, BHICTABICHHBIMH JBYMS SKCIIEPTaMH 3a
BBITIOJIHEHKE JTI000r0 M3 3amanuii 20—23, cocrasisier 2 niau Oonee 6amia. B aTom
Cllyqae TpETUHl SKCIepT MHpoBepseT TOIBKO T€ OTBETHl Ha 3alaHMs, KOTOpbIE
BBI3BAJIN CTOJIb CYIIECTBEHHOE PACXOXKICHHE.

2. PacxoxmeHue B pe3ynbTaTax OIEHHBAHMS ABYyMs SKCIEPTaMH OTBETa Ha
onHO W3 3amaHuil 20-23 3akimodaeTcs B TOM, YTO OJMH O3KCIEpT yKasal Ha
OTCYTCTBHE OTBETa Ha 3aJlaHME B IK3aMEHAI[HOHHOI paboTe, a Apyroi sKcmepT
BBICTaBHJI 32 BBHINIOJHEHHE TOTO 3a/laHus HEHYJIeBoi Oamt. B aTom ciyuae Tpetunit
9KCIICPT MPOBEPSET TOJIBKO OTBETHI HA 3aJIaHUs, KOTOPHIC OBUTH OLICHEHBI CO CTONb
CYILECTBEHHBIM PACXO0XKIEHUEM.

3. Curyamnuu, B KOTOPBIX OAWH AKCHEPT yKaszal Ha OTCYTCTBHE OTBETa
B 9K3aMCHAIIMOHHOM paboTe, a BTOPOH SKCIEPT BHICTABHJI HyNeBOH Oamr 3a
BBIIIOJIHCHUE OJTOTO 3aJaHMs, HE SBISIFOTCS CHTYalUsIMH CYyIIECTBEHHOTO
PacXOXKIEHUS B OLICHUBAHHUH.

Ha ocHoBe 06annoB, BHICTABICHHBIX 32 BBIIIONHEHHE BCEX 3aaHHN paboTHI,
MOACYNTHIBACTCS CyMMapHBIH EPBUYHBIH 0all, KOTOPHIH IIEPEeBOANUTCSA B OTMETKY
0 NATUOAIUIBHOM LLIKaJIe.

11. YcaoBusi npoBeieHusi padoThI

IIpoBeneHre mabOPAaTOPHBIX OIBITOB TPU BBHIMOJIHGHWW 3afaHus 23
OCYIIECTBISIETCS B YCIOBUSIX XUMHUECKOH JTabopaTopuu, 000pyA0BaHUE KOTOPO
JIOJDKHO cOOTBETCTBOBATh TpeboBaHusiM CanllnH k kabuHeTam XuMuu.

[Tepen HayamoM S5K3aMEHALMOHHOH Pa0OTHl CHENMAIUCT MO IMPOBEICHHIO
WHCTPYKTaXKa W 00CCICUCHUIO J1abOpaTOPHBIX pPadOT MPOBOJUT HHCTPYKTANK
y4acTHUKA(-OB) JK3aMeHa II0 TEXHUKEe Oe30MacHOCTH TpHU  OOpalleHun
¢ mabopatopHbIM 00OpYJOBaHHMEM H pPEaKTHBAMH IIOJ TMOINHCH KaKIOTO
y4JacTHHKA 9K3aMeHa.

K BbimonHeHuto 3amaHus 23 He [JOMYCKAIOTCA YYaCTHUKU DSK3aMEHa,
HE MPOLIEAIINe HHCTPYKTaXa Mo TeXHUKe Oe3onacHocT. [IpuMepHast HHCTPYKLUS
MO TEXHHUKE 0€301MacHOCTH NpuBeeHa B [Ipunoxennu 3.

Jnst  BBIMOTHEHWS] XUMHYECKOTO OKCIEPUMEHTa, MPedyCMOTPEHHOTO
3amaHueM 23, KaXJI0My YYacTHHKY JK3aMEHa MpEAIaracTcsi WHIUBHIYaTbHbIN
KOMIIJIEKT, COCTOSIIIIMI U3 ONpeAeIEHHOro Habopa 000pyI0BaHUS U PEaKTHBOB.
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HabGop oOopymoBanusi, BXOIAIIETO B WHIWUBHIYaIbHBIA  KOMIUICKT
yuactHuka OI'D mo XuMmuM, I BCeX YYaCTHUKOB OJIMHAKOB W IPEJICTAaBIICH
B Tabnuie 5 [Mpunoxenus 2.

Habop peakTuBOB, BXOAAIIMX B HMHIAMBHIYyaJbHBIH KOMIUIEKT y4YacTHHKA
OI'D mo XUMHU JUTS BBITIOJTHEHUS] XUMUYECKOTO DKCIIEPUMEHTA, BKIIIOUAET B Ce0s
MSTh Pa3JIMYHBIX BEMIECTB (WJIM WX PACTBOPOB), TEPEUUCICHHBIX B YCIOBUHU
3amanus 23 kaxnaoro Bapuanta KMM. Haanucen Ha CKJSIHKAX ¢ BelleCTBAMHU,
BbIIaBAEMBIX JK3aMEHYeMOMY /IJisi NPOBEAEHHUS] PeAKIHi, IOJKHBI
NMOJHOCTBHI0 COOTBETCTBOBATH I€PEYHI0 PEAKTHBOB, KOTOPbIii yKa3aH
B YCJIOBHH 32/I1aHHA.

Iepeunn BemecTB ©  Ta0OPaTOPHOTO OOOPYMOBAHMS, BKIFOUaEMBIX
B MH/IMBUyaJIbHbIE KOMIUIEKTHl Y4acTHUKOB OI'D mo XUMUM U BBIIOJHEHUS
JKCIIEPUMEHTAIBHBIX 33aJJaHHI, COCTABJICHBI HA OCHOBE OOIIMX MEPEeYHEeH, KOTOphIS
npuseneHsl B [Ipunoxenun 2.

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

OO6miee 4yucno 3agaHuid yMeHbIIeHO ¢ 24 1o 23: M3 SK3aMEHallMOHHOTO
BapuaHTa 2025 r. HCKIIIOYCHO 3a1aHue 24.

V3menena Monenb 3amaHus 23, TIPEIyCMaTPHUBAIONIIETO BEHITOIHEHHE
XMMUYECKOr0 3KCIEPUMEHTa. DK3aMEHYEeMBbIM IIPEICTOUT IPOBECTH 4 OIBITA,
MO3BOJIAIOLIMX PpAaclo3HaTh BEIECTBA B JBYX MNPOOMpKax IIOJ HOMEpaMu.
Pe3ynpraTel BBIMONHEHMS 3aJaHUs  OQOPMIITIOTCS B TabmMIHOH  opme.
BrmonHenne 3amaHus oreHmBaeTcs 5 Oammamu. OLeHHMBaHME OKCIIEPTaMH B
ayJUTOPUU TEXHUKH BBIITOJHEHUS ONBITOB B 2025 I. HE IPEyCMOTPEHO.

B 3amanum 21 wHCKIIOYEH KOMIIOHEHT YCIOBHS, MpPEIyCMaTPUBAIOLIUI
COCTAaBICHUE COKpPAlIEHHOI'O MOHHOIO YypaBHEHHUs peakuud. JlaHHBIA mIar
OOyCIIOBIIEH TIPOBEPKOIl C(OPMHUPOBAHHOCTH YKAa3aHHOTO YMEHHS HOBBIM
3agaHueM 23.

MakcuManbHBI TEepBUYHBIA 0ajul 3a BBINOJIHEHHE JK3aMEHAIIMOHHOM
paboTsl ymensIeH ¢ 40 1o 38.
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Ipunooicenue 1

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

Ne [TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS Konbr Koxp! TpeboBa- | YpoBens | Makcumanbhsblii| [IpumepHoe
3aj1a- K pe3yJibTaTaM OCBOCHHUS 00pa30BaTeIbHOM MPOrpaMMBbl IPOBEPSIEMBIX HUH K CIIOK- | 0Oayut 3a BBINOJ- | BpeMs BBIIIOJ-
HUS HIIEMEHTOB peIMETHBIM HOCTH | HEHHE 33/IaHUs | HEHUS 3aj1a-

COIEp)KaHMsl | pe3yspTaTraM | 3aJaHus HUsL (MHH.)
Yacts 1
1 Binanenue cucreMoii XMMHYEeCKHUX 3HAHMIA W yMeHue 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 XUMHWYECKHE TOHATHUA: XUMHUYECKUH 3JIEMEHT,
aTOM, MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIOXKHOE BEIIECTBO,
OJTHOPOJIHASI M HEOAHOPOHAS CMECh, MPEAETIbHO JOMyCTUMAs
koHueHtpauus (I171K), koppo3ust MeTauioB, CIijaBbl; yMeHHE
HHTErpHPOBATh XMMHUYECKHE 3HAHUS CO 3HAHWSIMU JPYTUX
y4eOHBIX IPEMETOB;

BJaJeHHe OCHOBAMHM XHMHMYECKOil T'PaAaMOTHOCTH, BKJIIO-
yaloueid: yMeHHe TMPaBWIBHO WCIOIb30BATh HM3yUYCHHBIC
BEIIECTBA M MaTepHuajbl, B TOM YHCIE MHHEpaJbHbIE YyJ00-
pEeHHS, METAUIbl M CIUIaBbl, MPOAYKTHI TEPEPaOOTKH MpH-
POIHBIX HMCTOYHUKOB YIJIEBOJOPOJOB (YIJIs, MPUPOJHOIO
ra3a, HeTH) B OBITY, CETLCKOM XO3SHCTBE, Ha IMPOU3BOJICTBE
U TOHMMAaHHE 3HAYEHUS >KUPOB, OEJKOB, YIJIEBOAOB JUIS
OpraHu3Ma 4eJOBEeKa; YMEHHE MPOTHO3UPOBATh BIIUSHUE
BEIIECTB U XMMHMYECKHX IPOIECCOB HAa OPraHU3M YellOBEeKa
¥ OKPYKAIOIIYIO PUPOTHYIO CPEy
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No
3aja-
HUSA

[TpoBepsieMble npeMeTHBIE TPeOOBAHUS
K pe3yJbTaTaM OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongpr
MIPOBEPSIEMBIX
2JIEMEHTOB
coJiepKaHus

Konpr TpeboBa-
HUH K
PEeAMETHBIM
pe3ynbpTaram

YpoBeHb
CJIOXK-
HOCTHU

3a/IaHus

MakcuManbHBIN
OaJsu1 3a BBIIOJI-
HEHUE 3aaHU

[Tpumepnoe
BpeMsI BBINOJI-
HEeHus 3aja-
HuUs (MUH.)

YMeHnne  00BSACHATL  CBA3b  IOJIOKCHHUS  DJIEMCHTA
B [lepuonnueckoit cucteMe ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX DSJIEMEHTOB (COCTaB M 3apsij
spa, OOIIee YHUCIO DIEKTPOHOB), PACIPENCICHUEM DIICK-
TPOHOB TI0 PHEPrEeTUYCCKHM YPOBHSIM aTOMOB IEPBBIX TPEX
MEPHUOJIOB, KAJIKs U KaJblHsl; YMEHHE UCIO0JIb30BATh MOJIEIHU
JU1s1 OOBSICHEHUSI CTPOCHHSI aTOMOB M MOJIEKYJT

2.1,2.2

1.2,5

b

3

IIpeacraBieHne O IEPUOAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paJlyCc aToMa, 3JIEKTPOOTPUIIATENb-
HOCTb), IPOCTBIX M CIIOKHBIX BEIIECTB OT IOJOXKEHUS
anemeHToB B Ilepuoamdeckoit cucteme (B MalbIX Mepuogax
Y TJaBHBIX NOATPYMNIAX) U IEKTPOHHOIO CTPOEHUSI aToMa

2.3

YMmenune onpeaeaaTb BaJCHTHOCTb MW CTCICHL OKHUCIICHUA
XUMHYCCKUX JJICMCHTOB, 3apsJ] MOHA

e

8.1

YMmeHnue onpeneasaTb BUI XUMUUECKOW CBA3U U THUII KPUCTAJI-
JIMYECKOM CTPYKTYPBI B COEAUHEHUSAX

3.1

8.2

IIpencraBieHne o NepUOANIECKON 3aBUCHMOCTH CBOMCTB XHU-
MHUYECKUX D3JIEMEHTOB (paguyCc aToMa, 3JIEKTPOOTPULIATElNb-
HOCTb), IPOCTBIX M CJIOXHBIX BEIIECTB OT IOJOXKEHUS IEMEH-
ToB B [lepuonnyeckoii cucreme (B MaJIbIX MEPUOAAX M INIABHBIX
HOArPYMIaxX) 1 3JI€KTPOHHOTO CTPOEHUS aTOMa; YMeHHe 00bsi-
CHATB CBSI3b M0JIOKEHUS deMeHTa B [lepronnyeckoit cucreme
C YHMCJIOBBIMHU XapaKTepUCTUKAMU CTPOCHUsI aTOMOB XUMUYEC-
KUX DJIEMEHTOB (COCTaB M 3apsi sapa, o0IIee YUCIo IIEKTPO-
HOB), paclpelelieHUeM 3JIEKTPOHOB 10 HSHEPreTHYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KNS U KAJIbLUs

22,23

5,6

YMmenne KJIaCCI/I(l)I/IIII/IPOBaTL HCOPIraHNYCCKUC BCUICCTBA

4.1

7.2

© 2025 denepanbHas ciyx0a 1o Hag3opy B chepe oOpa3oBaHUS U HAYKH




Crneuundukamus KM OI'D 2025 r.

XNUMMA, 9 xnacc.

12/24

No
3aja-
HUSA

[TpoBepsieMble npeMeTHBIE TPeOOBAHUS
K pe3yJbTaTaM OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongpr
MIPOBEPSIEMBIX
2JIEMEHTOB
coJiepKaHus

Konpr TpeboBa-
HUH K
PEeAMETHBIM
pe3ynbpTaram

YpoBeHb
CJIOXK-
HOCTHU

3aJaHUsA

MakcuManbHBIN
OaJsu1 3a BBIIOJI-
HEHUE 3aaHU

[Tpumepnoe
BpeMsI BBINOJI-
HEeHus 3aja-
HuUs (MUH.)

YMenne xapaktepuzoBarh (puU3MUYecKHMe M XUMHYECKHE
CBOICTBA TPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPO/,
rpadur, anmasz, KpeMHH, a30T, Gpocdop, cepa, XI0p, HATPUH,
KaJIni, MarHui, KaJIbIIMKA, aJFOMHUHUH, XKEJe30); CIIONKHBIX
BEIICCTB, B TOM YHCJIC MX BOJHBIX PACTBOPOB (BO/IA, aMMHUAK,
XJIOPOBOZOPO, CEPOBOJOPO, OKCUIBI M THIPOKCUIBI METaJ-
noB [-IIA rpynn, amomunusi, meau(ll), munka, xeneza(ll
u III); okcuner Hemetamnos: yraepoaa(ll u 1IV), kpemuusa(IV),
azota u ¢ochopa(Illl u V), cepsi(IV u VI), cepaucras, cepnas,
azoTucras, a3oTHas, QocdopHas, yroibHas, KpeMHHEBas
KHCJIOTa ¥ UX COJIH)

42,43,
4.5,4.6

9.1,9.2

b

3

YMeHue XxapakTepu3oBaTbh (HU3HMYECKHEe H XHUMHYECKHE
CBONCTBA MPOCTHIX BEILECTB (KUCIOPOJ, 030H, BOJOPOI, Ipa-
but, anmas, kpeMHui, azor, docdop, cepa, XJop, HATPHii,
KaJIUW, MarHui, KaJbIUA, aTFOMAHUMN, JKEJIe30); CIOKHBIX Be-
IIECTB, B TOM YHUCJIE€ X BOJHBIX PACTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCUBI U TUIAPOKCUIBI METalI-
noB [-IIA rpynn, amomunusi, meau(ll), umnaka, xeneza(ll
u II1); okcuasl HemetamwoB: yraepoga(ll u IV), kpemuus(1V),
azota u Gocdopa(lll u V), cepsi(IV u VI), ceprucras, cepHas,
a3oTucTas, a30THas, GpocdopHas, yrojibHas, KPEMHHEBasT KHC-
JOTa M UX COJIM); TIPOTHO3MPOBATH M XapaKTEPU30BATH CBOW-
CTBa BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa W CTPOCHUS,
NpUMEHEHHE BEUIECTB B 3aBUCHMOCTH OT HUX CBOMCTB,
BO3MOXHOCTb IPOTEKaHUs XMMUYECKUX MPEBpaIleHuil B pa3-
JUYHBIX YCIOBHSX

4.2-4.9

9.1,9.2,9.3

10

YMeHue xapakTrepu3oBaTh (QU3MUYECKHE M XUMHYECKHE
CBOMCTBA, NPOTHO3UMPOBATh W XapaKTEpU30BaTh CBOMCTBA
BCHICCTB B 3aBUCHMMOCTH OT HX COCTaBa MW CTPOCHUS,

4249

9.3
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No
3aja-
HUSA

[TpoBepsieMble npeMeTHBIE TPeOOBAHUS
K pe3yJbTaTaM OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongpr
MIPOBEPSIEMBIX
2JIEMEHTOB
coJiepKaHus

Konpr TpeboBa-
HUH K
PEeAMETHBIM
pe3ynbpTaram

YpoBeHb
CJIOXK-
HOCTHU

3aJaHUsA

MakcuManbHBIN
OaJsu1 3a BBIIOJI-
HEHUE 3aaHU

[Tpumepnoe
BpeMsI BBINOJI-
HEeHus 3aja-
HuUs (MUH.)

IPUMEHCHHE BEHIECTB B 3aBUCHUMOCTH OT MX CBOWCTB,
BO3MOXKHOCTb IIPOTEKaHWsI XUMHUYECKUX IIPEBpallCHUN B
Pa3IUYHbIX YCIOBHAX

11

YMeHue KaaccupuuMpoBaTh XUMHUUECKHE PEaKIIUU

5.1

7.3

p]

12

Hanuune mpakTu4ecKuX HABBIKOB IUIAHUPOBAHHUSA M OCY-
IIECTBJICHUA CJCAYIOUIUX XHMHYECKHX JKCIEPHUMEHTOB:
U3y4YEeHHE M OMHCaHue (PU3NYECKUX CBOMCTB BELIECTB; O3HA-
KOMJICHHE C (U3NYCCKUMH W XUMHUYCCKUMH SBICHUSIMU,
OMBITHI, WJUTFOCTPUPYIOLIME MPU3HAKH MPOTEKaHUSI XUMHUEC-
KUX pPEAKLIHI

1.6

13.1

13

Baanenue cucTteMoil XUMHYECKHX 3HAHMH M YMEHUuE npu-
MEHATH CUCTEMY XUMHUYECCKHUX 3Hal—[lfli71, KOTOpas BKJIIOYACT
TCOpHIO SHGKTpOHHTHqCCKOﬁ Aucconnuanumn

5.4

23

14

YMeHHe COCTABJISITH MOJICKYJIIPHBIC U WOHHBIC YpPaBHEHUS
peaxiuii (B TOM YMCIIe) peakifii HOHHOro 0OMeHa

5.5

10.1

15

Baagenue cucreMoil XMMHYECKUX 3HAHMH M YMeHHe IPH-
MEHATh CHCTeMY XMMHYECKHUX 3HAHHUIH, KOTOpas BKIIOYAET
BAOXHEHIINE XMMHWYECKHE IOHITHS: OKHCIUTEIBHO-BOCCTA-
HOBUTEJIbHBIE PEAKIMM, OKUCINUTEIb U BOCCTAHOBUTEIIb; YMe-
HUE ONPENEISTh OKUCIUTENb U BOCCTAHOBUTEIIb

53

2.1,84

16

Baanenue / 3HaHMe OCHOB: 0e30MacHO pPabOTHI ¢ XUMHUYEC-
KMMH BEILECTBAMM, XMMHUYECKOH MOCyJoi H Jab0opaTOpPHBIM
00opyToBaHHEM; MPAaBHUI OE30MIACHOTO OOpaIIeHus C BEIIeCT-
BaMH, WCIIOJIb3yEMbIMH B TIOBCEIHEBHOW KHU3HH, MPaBUI
MOBEJICHHS B IIENISIX COEpEKEHMsI 3[J0POBbS M OKpY KAOIIEH
MIPUPOTHOM CpeJbl; TTOHMMaHWe Bpeaa (OMacHOCTH) BO3ACHUCT-
BUS HA KUBBIC OPTraHU3MbI ONPEACNEHHBIX BEIIECTB; CIIOCOO0B
YMEHbLICHHS U MPEIOTBPAIIEHHUS MX BPEIHOTO BO3/ICHCTBUS

6.1

12.2,12.3
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No
3aja-
HUSA

[TpoBepsieMble npeMeTHBIE TPeOOBAHUS
K pe3yJbTaTaM OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongpr
MIPOBEPSIEMBIX
2JIEMEHTOB
coJiepKaHus

Konpr TpeboBa-
HUH K
PEeAMETHBIM
pe3ynbpTaram

YpoBeHb
CJIOXK-
HOCTHU

3aJaHUsA

MakcuManbHBIN
OaJsu1 3a BBIIOJI-
HEHUE 3aaHU

[Tpumepnoe
BpeMsI BBINOJI-
HEeHus 3aja-
HuUs (MUH.)

17

Hanuuymne mMpakTH4YeCKMX HABBIKOB IUIAHMPOBAHUS H OCY-
IIEeCTBJIEHHS CJEAYIIMNX XHMHYECKUX IKCIEPHUMEHTOB:
NpUMEHEHNE MHIMKATOPOB (JIAKMyca, METHIIOparka u (peHol-
¢dTanenna) s onpeneNeHusl XapakTepa Cpelbl B pacTBOpax
KUCJIOT W TIETOYeH; XUMHYECKHE SKCIICPUMEHTHI, WILTIOCTPH-
pyIolue NpU3HAKK MPOTEKAaHHUsI PEeaKUUi MOHHOTO OOMEHa;
Ka4eCTBEHHBIC PEAKIIMA Ha TPHCYTCTBYIONIME B BOJHBIX
pacTBOpax HOHBL XJIOpUA-, OpPOMHI-, HOAWUI-, CyIb(aT-,
docdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THUIPOKCHI-HOHBI,
KaTHOHBl aMMOHHUS, MAarHUs, KaJbIlUs, aTlOMUHUS, >Keie3a
(2+) n xenesa (3+), meau (2+), IIMHKA

4.2-4.10

13.5,13.8

IT

2

7

18

Baanenne ocHOBaMU XMMHMYECKOH IPAMOTHOCTH, BKJIIOYa-
Io1Ileii: HATMYHE OMbITa PAOOTHI C PA3TMYHBIMA HCTOUYHUKAMH
UHPOpPMALIMKM TO XUMHHM (HayyHas M Hay4YHO-TIOMYJISIpHas
JUTEpaTypa, CIOBAapH, CIPABOYHHKH, HWHTEPHET-PECYpPCHI);
YMeHI/IC I/IHTGFpI/IpOBaTB XUMHWYCCKHUEC 3HAHUSI CO 3HAHUIMU
JIPYTUX YUEOHBIX IPEIMETOB

1.4,7.1

32,33

19

IIpencraBieHusi 0 3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIB-
JeHUH TpUPOJbl, IOHUMAHHE OOBEKTHBHOM 3HAYMMOCTH
OCHOB XMMHYECKOW HAyKH KakK OOJIACTH COBPEMEHHOTO ec-
TECTBO3HAHUs, KOMIIOHEHTa oOuel KyJnbTypel U TIpak-
TUYECKON J1€ATEIBHOCTH YEJIOBEKA B YCIOBHIX COBPEMEHHOIO
o0miecTBa; MOHMMAHUE MECTa XUMHUHM CPEOU IpPyTuxX ecrec-
TBEHHBIX HayK; BJajeHHEe OCHOBAMHU XHMMHMYECKOIH rpaMoT-
HOCTH, BKJIIOYawomell yMeHHe OOBEKTHMBHO OLICHUBATh
UHPOPMALIMIO O BEIIECTBAX, HMX TPEBPALICHUAX WU MPAKTHU-
YEeCKOM MPUMEHEHUH U YMEHHME MCIOb30BaTh €€ JUIsl perie-
HUsI y4yeOHO-TIO3HABATENbHBIX 3a/1a4; YMeHHe IPEICTABISATH

6.1,6.2

1.1,3.1, 14.1
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Crneuundukamus KM OI'D 2025 r. XHUMMA, 9 kmace.  15/24
No [IpoBepsiembie mpeaMeTHBIE TPeOOBaAHUS Konpr Konpr TpeboBa- | YpoBenb | Makcumanbnbiii| [lpumeproe
3aja- K pe3yJbTaTaM OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl IIPOBEPSAEMBIX HUH K CJIOK- | OaJiyI 3a BBINOJ- | BpEeMs BBIIOJI-
HUS AIIEMEHTOB peIMETHBIM HOCTHU HEHUE 33/1aHUs | HEHHus 3ajia-

ColepkKaHus | pesyabTaram | 3agaHus Hus (MMH.)
pe3ynbTaThl JKCIepUMEHTa B (¢opMe BBIBOAOB, JOKa3a-
TEJIBCTB, TPaUKOB M TAOMUII U BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTH
Yacrtp 2
20 | YMeHHEe COCTABJSATH MOJIEKYJsIpHbIe U MOHHbIE YpaBHe- 53 10.2 B 3 20
HHMS peaKluil, B TOM YHUCJIE OKUCIUTEIbHO-BOCCTAHOBUTEb-
HBIX pEaKLMMI
21 YMeHHe COCTABJATH MOJIEKYJSIDHbIE M MOHHbIE ypaBHe- 4.12 10.1, 10.2, B 3 17
HHUsl peakluii, B TOM 4YHCIIC: pEaKIHii HMOHHOTO OOMEHa, 10.3,10.4
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHM; HIUTIOCTPH-
PYIOIMX XWMHYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB/TPYIII
HEOPraHUYECKUX BEILECTB, MOATBEPKAAOIINX T€HETUYECKYIO
B3aMMOCBS3b MKy HUMHU
22 YMeHue BHIYUCIATH / MPOBOAUTH PAC4€Thl MACCOBOM T0JH 72,73 11.2,11.4 B 3 20
BEIIECTBAa B PaCTBOPE; MO YPABHEHUSIM XUMUYECKUX PEaKIUi
HaXOJWTh KOJMYECTBO BEIIECTBa, OOBEM M Maccy pearcHTOB
WJIH IPOJIYKTOB peakLuu
Ilpakmuueckasn uacmep
23 | Hasmyue NMpaKkTH4YeCKNUX HABBIKOB IIAHMPOBAHMA U ocy- | 1.6,4.2-4.10, 1.3.3,9.3, B 5 30
IIECTBJICHUS CJCAYIIIHUX XHMHUYECKHX JIKCIECPHUMEHTOB: 6.1 10.3, 10.4,
IIPOTHO3UPOBATh M XapaKT€pU30BaATh CBOWCTBA BEIIECTB B 3a- 10.5, 10.7,
BHCUMOCTH OT UX COCTaBa U CTPOCHUS, IPUMEHEHUE BEIIECTB 12.1,12.2,
B 3aBUCHUMOCTH OT HMX CBOWCTB, BO3MOXHOCTb IIPOTEKaHUS 12.3, 14.1

XUMUYECKHUX IPEBPAILCHUM B Pa3IMUHBIX YCIOBUAX; HCCIIE-
JIOBAaHWE M ONMCAHHE CBOMCTB HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB; W3YYEHUE B3aMMOJICHCTBHUS KHCIIOT
C METaJUIaMM,  OKCHJAMM  METAJUIOB,  PacCTBOPUMBIMU
U HEpacCTBOPUMBIMM OCHOBAHMAMH, COJIAIMM; IIOJIy4CHHUE
HEPaCTBOPUMBIX OCHOBAaHMM; IIPUMEHEHHME HHIUKATOPOB
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Crneuundukamus KM OI'D 2025 r. XHUMMA, 9 kimace. 16/ 24
No [IpoBepsiembie mpeaMeTHBIE TPeOOBaAHUS Konpr Konpr TpeboBa- | YpoBenb | Makcumanbnbiii| [lpumeproe
3aza- K pe3yJIbTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI MIPOBEPSIEMBIX HUU K CIIOX- | 0aJt 3a BBIMOJ- | BPeMsI BBITIOJI-
HUS AIIEMEHTOB peIMETHBIM HOCTHU HEHUE 33/1aHUs | HEHHus 3ajia-

ColepkKaHus | pesyabTaram | 3agaHus Hus (MMH.)

(makmyca,  Metwnopamka W (eHondTamenHa) I
OTIpeNIeJIeHUs] XapakTepa Cpeasl B pacTBOpax KHUCIOT U
nienoueii; BEITECHEHHWE OJTHOTO METajula APYTMM U3 pacTBopa
CONIM; HccienoBaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHUIIOB
QTIOMUHUST W [UHKA; XUMHYECKHE  OKCIEPUMEHTEHI,
WITIOCTPUPYIOIINE MPHU3HAKH TMPOTEKAHUS PEAKIUH MOHHOTO
oOMEHa; KauyeCTBEHHBIE PEAKIMM Ha TPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaxX MOHBI: XJIOpUA-, OpPOMUA-, HOIUJ-,
cynbdar-, hocdar-, kapOOHAT-, CUITUKAT-aHUOHBI, THAPOKCH/I-
MOHBI, KaTHOHbl aMMOHMS, MarHus, KajbIUs, aJIOMUHUS,
xkenesza (2+) um xemeza (3+), memu (2+), UMHKA; yMeHHUe
NpeACTaBJATh  PE3yJbTaThl  JKCIEpUMEHTa B  (dopme
BBIBOJIOB, JIOKAa3aTeNbCTB, T'PAUKOB W TAOJUI[ U BBIABIATH
SMIMPHUYECKUE 3aKOHOMEPHOCTH; BJajeHHe/3HAHHEe OCHOB:
OCHOBHBIMM METOJaMM HAy4HOIO MO3HaHMs (HaOioneHue,
U3MEpEHUE, SKCIIEPUMEHT, MOACIHPOBAHNE) TPU H3YYCHUH
BEIIECTB M XUMHUYECKUX SIBJICHUH; YMEHHE C(HOpPMYyIHpOBATH
npobjeMy M TPeJIOKUTh MyTH e€ pelieHus; Oe30macHOi
paboThl ¢ XMMMYECKUMH BELIECTBAMHU, XUMHUECKON MOCYA0H
1 1abopaToOpHBIM O0OpYZOBaHUEM; TpaBUIAMU OE30MaCHOTO
oOpallleHus ¢ BEeLIECTBAaMH, UCIOJIb3yEMBbIMU B MOBCEIHEBHOM
KU3HHW, TIpaBWJIAMH TIOBENEHUS B IENAX ~ COEpEeKeHUs
30POBbSl U OKpYXKaIOLIEH IPUPOJHOU Cpezbl; IOHUMaHUE
Bpena (OMacHOCTH) BO3JCHCTBHA HA JKHUBBIE OpPTaHU3MbI
OmpeAeNnéHHBIX  BEHIECTB, CHOCOOOB  YMEHBIICHUS W
IPEIOTBPALCHHsI UX BPEIHOTO BO3AECHCTBUS

Bcero 3ananuii — 23; U3 HUX: 110 TUILY: € KPATKUM OTBETOM — 19; ¢ pa3BEpHYTHIM OTBETOM — 4; 110 YPOBHIO cioxkHocTh: b —14; I1-5; B — 4.
MaxkcuMansHBIA IEPBUYHBIN Oaiut 3a padoty — 38.
O6miee Bpems BeIMoJHEHUs pa0doThl — 3 yaca (180 MunyT).
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Cremm¢uxanus KUM OI'D 2025 r. XUMUS, 9 kmace.  17/24
Ipunosicenue 2

Pexomenayemasi mpoueaypa npoBeieHUsl XMMH4Y€CKOI0 IKCIIepPMMEHTa
M OPraHu3alusi MOAT0TOBKH HHIAHNBHIYAJIbHBIX KOMIIJIEKTOB YYACTHUKOB
OI'D no XuMMM 151 IPOBeAeHUsI XUMUYeCKOr0 IKCIIePUMEHTA
(mpu BbINOJIHEHUM 3a1aHus 23)

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

HaGop peakTuBOB, BXOASIIMH B MHIMBUAYAJIBHBI KOMILIEKT
yaacTHuka OI'D Mo XHWMHHM, COCTOMT W3 IUITH PEAKTHBOB, MEPEUYUCICHHBIX
B YCIOBUM 3aJaHusi 23, MOITOMY 3aBHCHUT OT BBIIOJHSAEMOTO 3K3aMEHYEMBIM
Bapuanta KHWM. Haamucu (dbopmyna w/wnmm Ha3BaHHME) Ha  CKISTHKAx
C BEIIECTBAMH, BBIIaBAEMBIX dK3aMEHYEMOMY UIS TIPOBEICHUS PEaKIni, JOIKHBI
MIOJIHOCTBIO COOTBETCTBOBATh IEPEUYHIO PEAKTHBOB, KOTOPBII yKa3aH B yCIOBUH
3aJaHusl.

HaGop o6opynoBanusi, BXOASIIEr0 B HHIUBUAYAJILHBI KOMIJIEKT
yuactanka OI'D mo XxumuwM, sl BCEX YYaCTHHUKOB OJUHAKOB. IlepedeHb
000pyZ0BaHUS, BXOISILIET0 B WHAWBUAYaJIbHBIM KOMIUIEKT yuyacTHHKa OI'D mo
XHMUH, IPEACTaBICH B Ta0IuUIE 5.

Tabauya 5

Ne O6opynoBanue KonunuectBo u3 pacuéra
Ha OJTUH KOMIUIEKT

—_

CruistHKH (IpoOMpPKH) ¢ HaHecEHHBIMU Ludpamu 1 u 2, 2
coJeprKallie YKa3aHHbIe B yCIOBHU 3aJaHHs BEIECTBA

CKISIHKH U1 XpaHeHus: peaktuBoB (1050 mor)

Ipobupka manas (10 mi)

[Tatus (moacTaBka aist npobupok) Ha 10 THE3N

Inarens (J103xedKa Ui 0TOOpa CYXHX BEIIECTB)

|| [W|N
—_ == S W

Pa3gaTouHBIH JTOTOK

JIiss  BBIMOJNHEHUS ~XMMHYECKUX  OKCIEPHUMEHTOB, TMPEIyCMOTPEHHBIX
3a/laHueM 23, y4acTHUK 3K3aMeHa COOOIIaeT OPraHnu3aTopy B ayJUTOPHUU O CBOCH
TOTOBHOCTH K TMOJYYCHHIO KOMIUIEKTa peakTHBOB. CHEHUATIHUCT 110 MPOBEACHHIO
WHCTPYKTaXKa W 00CCHCUCHHIO JIAOOPATOPHBIX PAa0OT IMPEIOCTABISIET YYACTHUKY
9K3aMEHa JIOCTYI K HHAWBUIYAIFHOMY KOMIUICKTY, COOTBETCTBYIOLIEMY YCIOBHIO
3amanus 23 Bapuanta KM, BeINONIHIEMOro TaHHBIM ydacTHUKOM OI'D.

Jns mpoBemeHHs dK3aMeHa PEKOMEHIYeTCS MUHHMHU3HUPOBATH IIEPEHOC
nabopaTopHOro 000pYOBaHUS M XUMHUYECKHX PEaKTUBOB. PeKOMeHIyemas cxema
OpraHM3alliy HSK3aMEHa MpENIoyiaracT BBIICICHHE B ayIAMTOPUH OTACIBHBIX
CTOJIOB, Ha KOTOPBIX OyayT pa3MeIlIeHbl HHAWBHIYAIbHbIC KOMILICKTBL,
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COOTBETCTBYIOIUE KakA0MY 3aaaHuto 23 apuanToB KM, ucnons3yeMelx B 3TOT
JICHBb 9K3aMeHa B ayIUTOPHH.

JInst BBITIOJHEHHUST XUMUYECKHX DKCIEPHMEHTOB (3aiaHue 23) y4acTHHKH
JK3aMEHa M0 YKA3aHUIO OPraHH3aTopa B ayJUTOPUH IMOIXOMIT K OJHOMY W3
CTOJIOB C JabOpaToOpHBIM 000pyIOBaHHEM (IpH HEOOXOIMMOCTH C COOOH OHU
MOTYT B3STh YEPHOBHK C 3AIMCSIMU) M IPHCTYHAIOT K IPOBEICHUIO XMMHYECKUX
IKCIIEPUMEHTOB.

B curyannm, xorja pa3NuT WM PAcCHIIaH XUMHYECKHH PEaKTHB, YOOPKY
peakTHBa MPOBOIUT CHEIHAINCT IO HMPOBEICHHI0 MHCTPYKTaXka M 00ECIIeYeHHIO
J1a00paTOPHEIX PadoT.

Opranu3anus NOAroTOBKM HHIAMBUAYAJILHBIX KOMILUIEKTOB Y4acTHHKOB OI'D
10 XUMHUHM JJI51 IPOBeAeHUsI XMMUYECKOro IKCIIepUMEHTAa
(npu BBINOJTHEHMH 3aaHus 23)

IIyukTsl mnpoBeaeHusst 3x3ameHoB (najee — IIIIJ) mokHBI OBITH
3a0J1ar0BpEeMEHHO OCHAIIIEHBI HEOOX0AMMBIM 000PYI0BAHUEM M PeaKTHBAMU.

IoaroroBka WHAWBUAYAJIbHBIX KOMILJIEKTOB /sl  BbINOJHEHHUS
3aaHuA 23 KajKA0ro MUCNoJb3yeMOro B 3TOT JeHb 3k3aMeHa B JaHHoMm IIITD
Bapuanta KMM OI'D yuyacrHukamu OI'D 1o XHMHM B KaXKIOM OTAeJbHOM
IIII noszkHa OBITH MPOBeIEHA 320J1aTOBPEMEHHO (JI0 HAYAJIA IK3aMeHAa).

[ToaroroBka MHIMBUAYAIBHBIX KOMIUIEKTOB y4acTHHKOB OI'D mo xumum
ocymectBisiercs B [IIID chenuamucTamMu, OTBETCTBEHHBIMH 32 IOATOTOBKY
WHAMBUYaJIbHBIX KOMIUIEKTOB y4acTHUKOB OI'D mo xumumu.

MunnmaneHblii  Habop o6opymoBanuss B II[1D, HeoOXoAMMBIA IS
MOJATOTOBKH WH/IWBUIYaJbHBIX KOMILIEKTOB Y4acTHUKOB OI'D mo xumwuwM, ykazaH
B Tabnure 6.

Tabnuya 6
Ne O06opynoBanue KonuuectBo u3 pacuéra Ha ogHy
ayauropuio (15 sk3aMeHyeMBbIX)
1 Becsl tabopaTtopHssie anekTpoHHbIe 10 200 T 1
2 CrmpToBKa TabopaTopHas’ 1
3 Boponka xonnueckast 1
4 CTexysHHAS aToYKa 1
5 IIpo6upka I1X-14 10
6 Crakan Bbicokui ¢ HocukoM BH-50 ¢ meTkoii 2
7 Hunmuaap m3mMepuTenbHbi 2—50-2 1
8 lraTuB (moxacraBka) ass mpodupok Ha 10 rHE3x 1
9 Jlepxarens st IpoOUpPoOK 1
10 Inarens (J1oxxedka it 3a00pa BEIIECTB) 2

2 B JAHHOM ClIy4ae HCIIOJIb30BAHUEC CIIMPTOBKH MPEAIOJAracTcs TOJBKO IIPU IIOATOTOBKEC HWHAWBUAYaJIbHBIX
KOMIUIEKTOB yuacTHHKOB OI'D mo xumun. Ilpu nposenenun OI'D B 2025 r. 3aganus, TpeOyrolue mpoBeIeHHS
XAMHYECKHUX IKCIIEPUMEHTOB C UCIIOJIB30BAHMEM YYaCTHUKAMU 3K3aME€HA CIIUPTOBKH W/WIH BBITSDKHOTO l.lll(a(l)a, HE
OyIyT BKJIIOYEHBI B KOHTPOJIbHBIE H3MEPUTEIbHBIE MAaTEPUATIbL.
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Ne Ob6opynoBanue

KonmnuecTBo n3 pacuéra Ha OiHYy
ayauropuio (15 sk3aMeHyeMBbIX)

Cremm¢ukanus KUM OI'D 2025 r.

X1UMMUS, 9 knacc.

20/24

11 Pa3naTo4Hblii JIOTOK

1

Kommuiekr 3

Kommiekr 4

12 Habop ¢akoHOB 1151 XpaHEHUs PaCTBOPOB
1 PEaKTHBOB

15 KOMITIEKTOB 1O 6 ITYK

13 Iununap u3mepuTensHblii ¢ Hocukom 1-500

14 CrakaH BeIcOKH# 500 M1

15 HaOop épuIvKoB Uil MBITBS TTOCY BT

16 Xanat

17 Pe3uHoOBBIE NEpUaTKU

N[N |Ww W

18 3alIUTHBIE OYKH

1

19 T'oprodee 1st CIUPTOBOK

20 MJI Ha OJTHY CITUPTOBKY
(na 1 pa3)

20 Bymara ¢unsTpoBanibHas

1 Ha omuH OKCHCPUMEHT

21 KommiiekT(b1) peakTHBOB (Tadamnua 7)

PeakTuBbI, KOTOPBIE MOTYT HUCIOJIL30BATLCS MIPU MPOBEICHUN XHMUYIECKOTO
JKCIIEPUMEHTA, CTPYIITUPOBaHbI B 8 KOMIUIEKTOB (Tabiuua 7). Habopbl peakTuBoB
(npuBe€HHBIC B YCIOBHAX 3aMaHUi MuHHUN 23), chOPpMHUPOBAHBI TaKHM 00pa3oM,
YTO KaXKIbIH HA0Op PEaKTHBOB OJJHOTO 3aJIAHHS LEINKOM BXOJIHT B COCTAB OJHOTO
u3 8 KOMIUIEKTOB, yKazaHHBIX B Tabmuue 7. Bapuantet KM, xoropeie OyayT
UCIOb30BaHbl Juid nposeneHuss OI'D B onpenenéHHbIl eHb IK3aMeHa B OHOM
TI13, pexomenmyercs: HOPMHPOBATH TaKUM 00pa3oM, YTOOBI 3aaHue 23 B 3THX
BapuaHTaxX BKIIOYATIH B ceOs HAOOpHI PEaKTHBOB, COJACPIKAIIUECS B OIHOM WU
JIByX U3 8 KOMIUIEKTOB PEAKTUBOB, YKAa3aHHBIX B Ta0yuIe 7.

Tabauya 7
Kommiaexr 1 Komnekr 2
1. PactBop ammuaka 1. Ilepoxcun Bomopona
2. Consnas Kuciiora 2. ConsHast KUCIIOTa
3. CepHas KHCIOTa 3. CepHas KHCIOTA
4. T'mapokcu HATPHS/Kaus 4. Tuppoxcua HaTpus/Kaaus
5. Xnopun anoMUHUS 5. Xunopup Oapus
6. Xiopua aMMOHUSI 6. XJ0pua amOMHHUS
7. Xnopuzx Maraus 7. Xnopup KaabIus
8. Cynbdar anomMuHus 8. Cynboar xenesa(ll)
9. Cynbdar nuHKa 9. KapOoHat HaTpus/Kaust
10. ®ocar kanus/Hatpus 10. Hutpar cepebpa
11. Hurpar cepebpa 11. Oxcun meau(II)
12. XKeneso 12. Oxcu amroMUHUSA
13. Unpukatopsr (penondranens, 13. Unaukaropsr (herondranienH,
METHJIOpaHX, JTaKMYyC) METHJIOpaHX, JAKMYC)
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1. ConsHas Kucnora 1. ConsHas KkucIOTa

2. CepHnas KuciorTa 2. CepHas KucioTa

3. T'muppokcup HaTpust/Kayus 3. T'mppoxcun HaTpust/Kanus

4. Xnopun 6apus 4. KapOoHaT HaTpus/Kaust

5. Hutpar xanenus 5. Hurpar cepebpa

6. KapOoHar HaTpusi/kanust 6. Hurpar HaTpusi/kanus

7. ®ocdar HaTpU/KaTHSA 7. X70pupm Kaubys

8. Oxcun KpeMHUs 8. Xuopup Oapus

9. Oxkcua memu(Il) 9. Cynboart xenesa(Il)

10. Cynedar meau(1l) 10. ®ocdar xamust/HaTPHSL

11. XKeneso 11. Xnopun xenesa(1ll)

12. Menp 12. Tlepokcun Botoposia

13. Munukarops! (denondranens, 13. Unpukaropsr (herondranens,
METUIIOPAHXK, JTAKMYC) METHUJIOPAHXK, TaKMYC)

Kommiekr 5 Kommnuiekt 6

1. Consanas Kucnora 1. Consnas kucnora

2. CepHas KucCI0Ta 2. CepHas KucioTa

3. Tuapoxcua HaTpUs/Kaus 3. Tuapokcupa HaTpuUs/Kamus

4. Cyabdar meau(Il) 4. Xnopun xenesa(IIl)

5. Cynbbar maraus 5. Cynbdar amoMHUHUs

6. Xmopux meu(1l) 6. Cynbbar nuHKa

7. Xnopua MarHus 7. Xnopua mutus

8. Hurpar cepebpa 8. ®ocdar HaTpusi/KaIHs

9. Xnopux 6apus 9. Hutpar cepebpa

10. KapOonat HaTpust/Kaus 10. Hurpar Oapus

11. unk 11. AnromuHui

12. Oxcup amoOMUHHS 12. Meas

13. Uuaukarops! (penondranenn 13. Unpukarops! (penondranenn
METHJIOpaHX, JTaKMyC) METHIIOPaHX, JTAKMYC)

Kommiaekr 7 Kommiekr 8

1. ComnsHas kuciora 1. Cepnas xucioTa

2. CepHas KHCIOTa 2. ComnsHast KHCIIOTa

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

4. CynbdaTt aMmmoHuUs 4. TuOpoKcHI KalbIus

5. Bpomun Hatpust/Kanust 5. T'maopoxapGoHat HaTpuUs

6. Hoaun narpus/xanus 6. Xnmopuj Kanblys

7. ®ocdar HaTpUs/KaTHSL 7. Hurpar cepebpa

8. Xmopun mutus 8. Hurpar 6apust

9. Hurpar cepebpa 9. Xnopusa aMMOHUS

10. Hutpar Hatpus/xamust 10. Xsropua HaTpuUs/Kamust

11. Xnopux 6apust 11. Oxcug maruus

12. Cynbar HaTpus/Kanus 12. Xnopun menu(1l)

13. aankaTopsl (METHIOPAHIK, TaKMYC, 13. MaukaTops! (METHIIOPAHK, JTAKMYC,

tdenondranenn)

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

Ipumeuanus
JInsi TNPUTOTOBJIEHHS] PACTBOPOB, BKIIOUEHHBIX B KaXKIbIH U3 BOCBMU
KOMIUIEKTOB, IPUMEHSIETCS JMCTU/NIMPOBAHHAS BOJAA.

Hanmume criem-uepTsl B KOMIUIEKTaX PEaKTHBOB M B OOIIEM MepedHe
BEIIECTB YKa3blBaeT Ha B3aUMO3aMEHSEMOCTb HAaHHBIX DPEAKTHBOB IPU

BBIIIOJTHCHHUU 3aJIaHUA.

XUMUS, 9 kmace.  21/24

OOmuit mepeveHp BELIECTB, KOTOPBIE MOTYT OBITh BKIFOUCHBI B KOMILICKTHI
PEaKTUBOB, MCIIONB3YEMBIX ISl BBITIONHEHHS dKCIIEpUMEHTANBHOTO 3ananus OI'D
M0 XMMHH, TIPECTaBJICH B Tabuiie 8.

Cremm¢ukanus KUM OI'D 2025 r.

XUMMUS, 9 kmace.  22/24

B kakom BHJIC BKIIFOUCHBI

Ne BemecTpa
B KOMIUIEKTBI
37 | AMMuak PactBop 5-10 %
38 | Ilepokcuz Bomoposa PactBop 3-5 %
39 | Manukatopsl (MeTHIOpaHXK, JakMyc, ¢eHondranenn)/ | PactBopsl, Oymara
HHJMKaTOpHas Oymara
40 | lucTuaaMpoBaHHas BOAA

Tabauya 8
No Bemectsa B xaxoM BHJie BKIIOUCHBI
B KOMIIIEKTBI
1 AIOMUHAI I'panyisr
2 Keneszo Crpyxka
3 ik I'panyinsr
4 Menn IIpoBonoka
5 Oxcun meau(1l) [Topomox
6 Oxcup Maraus IMopormmox
7 Oxcupi aTroOMHHUS ITlopomok
8 Oxcup KpeMHHs TTopomok
9 ConsHas KUcI0Ta Pa36aBneHHEIiT pacTBOp
10 | Cepnas kucioTa Paz6aBiieHHBLH pacTBOp
11 | I'mppokcua HaTpus / THAPOKCHI KaJust Pactop 10-15 %
12 | I'mppokcup KaiabLust PactBop 10-15 %
13 | Xnopuj HaTpusi / XJIOPH KaJHs PactBop 5-10 %
14 | Xnopun utust PactBop 5-10 %
15 | Xyopuj Kanblusi / XJIOpUI MarHuUs PactBop 5-10 %
16 | Xmopun menu(Il) Pactop 5-10 %
17 | Xoopuj amoMUHUS PactBop 5-10 %
18 | Xaopux xenesa(Ill) Pactop 5-10 %
19 | XJopua aMMOHUS PactBop 5-10 %
20 | Xnopuz O6apust PactBop (He Gomee 5 %)
21 | Cynbdat HaTpus / cynbdar Kaaust PactBop 5-10 %
22 | Cynbtar Maraus PactBop 5-10 %
23 | Cyasdat mexu(Il) PactBop 5-10 %
24 | Cynsdar xenesa(ll) Pactop 5-10 %
25 | Cynbgar nuHka Pactop 5-10 %
26 | Cynbgar amoMuHUs Pactop 5-10 %
27 | Cynbgar aMMOHHS PactBop 5-10 %
28 | Hurpar HaTpust / HUTpAT Kaaust Pactsop 5-10 %
29 | Kapbonat Hatpus / kapOOHAT Kayus PactBop 5-10 %
30 | 'mapokap6oHaT HaTpus / THAPOKAPOOHAT Kaust PactBop 5-10 %
31 | ®ocdar Hatpust / pocdar kamus PactBop 5-10 %
32 | bpomun HaTpus / OpoMuz Kanus Pactsop 5-10 %
33 | Mopun HaTpusi / MO KIS Pactop 5-10 %
34 | Hurpat Gapus PactBop (He Goxee 5 %)
35 | HurpaT KaibLust PactBop 5-10 %
36 | Hurpar cepebpa Pactop 5-10 %
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Cremm¢uxanus KUM OI'D 2025 r.

XUMMUS, 9 kmace. 23 /24

Ipunooicenue 3
HMHcTpyKums no BHIMOJHEHUIO PAKTHYECKOTO 3aaHUsl

Buumanue: B clIydae yXyaJueHuss CAaMOYyBCTBUSA IEPEA HAYAJIO0OM ONIBITOB HJIN
BO BpeMsl HX BbINOJHEHUA 00513aTeJIbHO COO0IINTE 00 TOM OpraHm3aTopy
B ayUTOPHUH.

L.

Bbl npuctynaere K BBINOJHEHHIO MPAKTHYECKOro 3aaanus. [y 3Toro
MOJYYHUTE JIOTOK C J1a0OpaTOPHBIM OOOpyIOBaHHEM W  pPEaKTHBAMH
y CIIELMAINCTA IO 00eceueH IO 1ab0paTOPHBIX paboT B ay AUTOPHHU.
IIpoutnTe emé pa3 mepeueHb BELIECTB, MPUBEIEHHBIN B TEKCTE K 3aJlaHUIO,
u ybeautech (o GopMynaM Ha STHKETKAaX) B TOM, YTO Ha BBIIAHHOM JIOTKE
HaxXOmATCA yKa3aHHBIE B IIepeYHE BemlecTBa (WM WX  PacTBOPEHL).
ITpu obHapyxeHHMH HECOOTBETCTBHMsS HaOopa BEIIECTB Ha JIOTKE IEPEYHIO
BEIIECTB B YCJIOBUH 33JaHUsI COOOUIUTE 00 ATOM OPraHU3aTOPy B ayAUTOPHH.
Ilepen HayaaoM BBINOJHEHHS] JKCIEPUMEHTAa OCMOTPUTE EMKOCTH
C peakTHBaMH M IpoayMaiiTe croco0 paboTel ¢ HuMHU. [Ipu sTom oOpartute
BHUMaHHU€E Ha MPaBMIa, KOTOPBIM BbI OIKHEI ¢1€0BaTh.

3.1. B ckJIsIHKe HAaXOAMTCSl MUMETKA. JTO O3HAYAET, YTO OTOOP >KUAKOCTH
U TmepenuBaHue e€ B MPOOMPKY IJIS MPOBEACHHS PEaKIMH HEOOXOANMO
MIPOBOJUTE TOJNBKO C TOMOIIBIO MHUMETKH. [l MpOBEICHHS OIBITOB
otbupator 7—10 Karmenb peakTuBa.

3.2. IlumeTtka B CKJIAHKE € KUAKOCTBIO OTCYTCTByeT. B sTOoM ciyuae
IepeIMBaHUE PacTBOpa OCYLIECTBISIIOT 4epe3 Kpail CKISIHKHU, KOTOPYIO
pacroyaraloT Tak, YTOOBI IpH €€ HAaKJIOHE 3THUKETKa OKa3ajlach CBEPXY
(«>THKEeTKY — B JaA0HB!»). CKISHKY MEAJCHHO HAKJIOHSIOT HaJ
IPOOHPKOH, TOKa HY>KHBIH 006EM pacTBOpa He mepenbErcsa B Heé. O0bEM
MIEPEITUTOr0 PacTBOpa JOJKEH cocTaBiisAiTh 1-2 M (1-2 cM mo BbIcoTe
MPOOHPKH).

3.3. l1a npoBeleHMs ONbITa TpedyeTcsl MOPOMIKOOOpa3Hoe (chbiny4ee)
BemecTBo. OTOOp mOpOmKOOOpa3HOTO  BemecTBa W3  EMKOCTH
OCYILECTBIISIOT TOJIBKO € TIOMOIIBIO JIOKEUKH MITU LLTATes.

3.4. Tlpu oTOOpe MCXOJAHOr0 peaKkTHBa B3AT ero u3jauueK. Bosspar
M3JMIIKA PEaKTHBAa B HCXOJHYI0O EMKOCTh KATETOPUYECKH 3arpeniéH.
Ero nmoMemaioT B OTAEIbHYIO, PE3EPBHYIO IPOOUPKY.

3.5. Cocyn C WCXOIHBIM pPEaKTHBOM (KUJKOCTBIO WJIM  IOPOIIKOM)
00513aTeJIbHO 3aKPBIBAKT KPHIIIKOH (IPOOKOIA) OT 3TOH ke EMKOCTH.

3.6. Ilpu pacTtBOpeHMM B BOJE MOPOIIKOOOPAa3HOIO BEIIECTBA WU MpPHU
HepeMEelIMBaHNM PEaKTUBOB CJledyeT CJerka yAapsTh HajblleM N0 AHY
MPOOUPKH.

3.7. 11 ompeneneHus 3amaxa BeELIECTBA CIEIyeT B3MAaXOM pyKH Haj
TOPJIBIIIKOM COCY/Ia HAMPABJIATH Ha ce0s Mapsl 3TOTO BENIECTBRA.

3.8. Ecin peakTMB monaj Ha Ppa0douyuil CTOJ, KOXKY WJIHM OJex1y,
HEOO0XOMMO He3aMEeTUTEIbHO OOPaTUTHCS 32 TOMOLIBIO K CHEIUAIUCTY
110 0OecIedeHnIo 1abopaTOpHEIX paboT B Ay AUTOPHH.
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HauunaiiTte BbINONHATH onbIT. [locme npoBemeHUs KaXOOW peakuu
3alUChIBATE B YEPHOBUK CBOM HAONIONCHHS 3a W3MEHEHWSIMH (WM HUX
OTCYTCTBHEM), IPOUCXOSIIUMH C BEIIECTBAMHU.

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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