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Cnenudpukanus
KOHTPOJIbBHBIX U3MEPUTEIbHBIX MATEPHUAJIOB AJIHl NIPOBEACHUSA
B 2026 roxy 0CHOBHOI'O FOCy1apCTBEHHOT0 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 TpeOOBaHUSIM
(enepaTbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENBFHOTO CTaHAapTa. [l yKa3aHHBIX
Leneil UCHonb3ylOTCS KOHTPOJIBHBIE U3MepHuTenbHble Marepuansl  (KHMM),
MPEJICTABIISAIONINE COO0I KOMIUIEKCHI 3aIaHUH CTaHIapTU3UPOBAHHON ()OPMBI.

OI'D npoBogutcs B coorBeTcTBUU ¢ DegepanbHbIM 3aKkoHOM OT 29.12.2012
Ne 273-®3 «O06 obpaszoBanmu B Poccnmiickoit ®enmepanmu» u Ilopsaxom
NpOBEICHUsT TOCYIAPCTBEHHOI MTOrOBOH arrecTalldd MO 00pa3oBaTENbHBIM
nporpaMMaM OCHOBHOTO 0OOIIeTo 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 KHM OI'D

Conepxxanme KUM OI'D  ompegmensiercs Ha OCHOBE (pemepanbHOTO
TOCY/IapCTBEHHOT0 00Pa30BaTEIBHOIO CTAHAAPTa OCHOBHOT'O O0IIEro 00pa3oBaHHs
(nanee — ®I'OC):

1) mpuka3  MunncTepcTBa mpocBemieHusi  Poccuiickort  Dexpepanun
or 31.05.2021 Ne 287 «O06 yTBep)kAeHHH (peaepansbHOr0 T'OCYAapCTBEHHOTO
00pa30BaTeNFHOTO CTaHapTa OCHOBHOTO 00IIEro 00pa3oBaHuUsM»;

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

Jeranu3upoBaHHbIE TpeOOBaHHMSA K pe3yslbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTenbHONH MPOrpaMMbl OCHOBHOT'O 001Iero o0pa3oBaHus, IpOBEpsieMble Ha
ocHope O®I'OC 2021r., SABIAIOTCA IPEEMCTBEHHBIMH II0  OTHOLICHUIO
k TpedoBanmsiM @PI'OC 2010 T.

Ilpu paspabotke KMM OI'D yuuTbiBaeTcs conepxanue (eaepaabHOM
0o0pa3oBarejIbHONH TMPOTrpaMMBbl  OCHOBHOTO 00miero ooOpaszoBaHus (IpuKa3s
Munuctepcra npocsenieHus Poccuiickoit ®epepanun ot 18.05.2023 Ne 370
«O06 yTBepkeHHn  (enepaTbHOH  00pa3oBaTENbHOM IPOrpaMMBI  OCHOBHOTO
o0uiero o06pa3zoBaHus» (C U3MEHEHHSIMH)).

3. CoorBercrBue 3aganuii KUM OI'D mkoJbHO# nporpamme

Cornacuo m. 6.3 cr. 12 ®enepansHoro 3akoHa oT 29.12.2012 Ne 273-@3
«O6 oOpa3oBannu B Poccuiickoii @enepanuu» mpu  pa3paboOTKe OCHOBHOMU
0011e00pa3oBaTeIbHOM [IPOrPaMMBI OpraHu3aLny, OCYIIIECTBILIFOLINE
00pa3oBaTeIbHYIO ESTENFHOCTh MO0 WMEIONIMM T'OCYIapCTBEHHYIO aKKPEAUTALUIO
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o0pa3oBaTeIbHBIM TpOTpaMMaM HAYaJILHOTO  OOIIEro, OCHOBHOTO —OOIIEro,
cpemHero  oOmiero  oOpa3oBaHWs,  INIPEAyCMAaTPHBAIOT  HEMOCPEICTBEHHOE
NpHMEHEHUE MPH pealli3aluy 00A3aTebHON YacTH 00pa30BaTeNbHON MPOrpaMMBbl
cpemHero obmiero oOpasoBaHMsl (emepanbHBIX paboyMx MPOrpaMM MO Y4eOHBIM
npenqmeTraM «Pyccknit s3p1k», «JIuteparypay, «Mcropus», «OOmEecTBO3HaAHUEY,
«T'eorpadus». ITo ocTambHBIM y4eOHBIM MpeAMeTaM coriacHo m. 6.1 cr. 12
«comepKaHWEe M IUIAHHPYEeMBblE pe3ylbTaThl Pa3pabOTaHHBIX 00pa30BATEIBHBIMU
OpraHm3alusAMH  OOpa3OBaTeNBHBIX MPOTPAaMM  JOJDKHBI  OBITH HE  HIDKE
COOTBETCTBYIOIIUX COJEPXKaHMS M IDTAHUPYEMBIX pe3yJbTaToB (herepatbHBIX
OCHOBHBIX 00111€00pa30BaTENbHBIX IPOrPaMM)».

B tabmune 1 npuBenena uHdopmaius o coorBeTcTBuM 3aaanuit KUM OI'D
(enepanbHoii paboueii IporpamMme’ .

Tabnuya 1
Coomeemcmeue 3aoanuti KUM OI' D wikonvHoll npocpamme
Ne [IpoBepsieMblii 21eMEHT collepKaHUA
3aaHus B IIKOJIBHOM mporpamme 8—9 kiaccoB (6a30Bblil ypOBEHb)
1 8 kmacc. 155.3.1; 155.3.4.

9 knacc. 155.4.2

2 8 kmace. 155.3.3
3 8 kmace. 155.3.3
4 8 kmace. 155.3.3
5 8 kmace. 155.3.3.

9 kiacc. 1554.3
6 8 kmace. 155.3.3
7 8 kmace. 155.3.2.

9 kiacc. 155.4.1
8 8 kmace. 155.3.2.

9 knacc. 155.4.1
9 8 kmace. 155.3.2.

9 kmacc. 155.4.1; 155.4.2; 155.4.3

10 8 kmace. 155.3.2.
9 kiacc. 1554.1

11 8 kimacc. 155.3.1.
9 knacc. 155.4.1

12 9 knacc. 155.4.1

13 9 xmacc. 155.4.1

14 9 knacc. 155.4.1
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Ne IIpoBepsieMblil 27IEMEHT cozlepKaHuUs
3aJlaHus B IIKOJILHOM nporpamMme 8—9 kiaccoB (6a30Bblil ypOBEHb)
21 8 kmacc. 155.3.2.

9 kiacc. 155.4.1

22 8 xmacc. 155.3.1; 155.3.2

23 9 knacc. 155.4.1; 155.4.2; 155.4.3; 155.5.4

15 8 kmace. 155.3.3

16 8 xmacc. 155.3.1; 155.3.1.
9 kinacc. 155.4.4

17 9 xmacc. 155.4.1

18 8 kmace. 155.3.1

19 9 kmacc. 155.4.4; 155.4.4; 155.4.6

20 9 knacc. 155.4.1

1 BriroueHa B cocTaB (elepanbHOi 06pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00LIero oOpa3oBanus (pHKa3s
Munucrepersa npocsenienus Poccuniickoit @enepanrm ot 18.05.2023 Ne 370 (¢ u3MeHEHUIMN)).
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4. IToaxoas! k 0TOOPY coaep:xkaHus, paspadorke crpykrypsl KUM OI'D

JIudHOCTHBIE ~ pe3yJbTaThl  OCBOCHUS  OCHOBHOM  0Opa3oBaTENIbHOM
nporpaMmsl obydatomumucsa (Ha ocaose ®I'OC 2021 r.) oTpaxkaloT TOTOBHOCTB
0o0yJarmuxcsi  pyKOBOJCTBOBAThCS ~ CHCTEMOM  MO3UTHBHBIX  IIEHHOCTHBIX
OpPHEHTAlMH U pPACIIUpEHHE OINbITa NESITENbHOCTH Ha €€ OCHOBE U B Ipolecce
peanM3allid  OCHOBHBIX  HANpaBIEHUH  BOCHHUTATEIbHOW  AEATENHHOCTH.
CopepxaHue W pe3ynbTaThl BbIMONHEHH 3afaHuil OI'D cBA3aHBI B TOM 4YHCIe
C IOCTIDKEHHEM CIEAYIOIIUX JIMYHOCTHBIX pEe3YyJbTaTOB OCBOCHMS OCHOBHOM
obOpaszoBarenbHOi mporpammbl o @I'OC 2021 r. B 4acTH  (U3NYECKOTO
(oco3HaHMe MOCIENCTBUN M HEMPHUITHE BPEAHBIX MPHUBBIYEK W MHBIX (HOPM Bpena
Ui (PU3MYECKOro W ICHXHYECKOTO 3M0pOBBS W Jp.), TPYyJIOBOro (MHTEpec
K IPAaKTHYECKOMY M3Y4EHUIO npodeccuil U Tpyaa pa3auyHOro poaa, B TOM YHUCIIe
Ha OCHOBE NMPUMEHEHUS U3Y4aeMOro MPeIMETHOTO 3HAHUS U JIp.), SKOJIOTHYECKOTO
(opueHTaVUs HA IPUMEHEHHE 3HAHUN M3 CONMAIBHBIX U €CTECTBEHHBIX HAyK JIJIS
pelreHuss 3amgad B 00JNAacTH OKPY)KAaromieH Cpensl, IUIAHMPOBAHUS ITOCTYIIKOB
Y OLIEHKM WX BO3MOXXHBIX TOCIEACTBUH I OKpYXXalIed cpeapl W J1p.)
BOCIIUTAHUS, & TAaKKe MPHUHATHA IEHHOCTH HAayYHOTO IO3HAaHUS (OpHeHTaLus
B ICATENIFHOCTH HAa  COBPEMCHHYIO CHCTEMY HAy4HBIX  IpEACTaBICHHUH
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BHTHS YeEIOBEKa, NPUPOABI M OOIIECTBa,
B3aMMOCBS3SX YeJIOBeKa C MPUPOJHON M COlMabHOU cpenoit u ap.). [logpoOHas
UHQOPMAIHS O JIMYHOCTHBIX PE3yNbTaTaX OCBOSHHS OCHOBHOH 00Opa3oBaTeNbHOM
nporpammsl o @I'OC 2010 r. 1 MpeeMCTBEHHBIX JICTATM3HPOBAHHBIX TPEOOBAHMAX
K JHUYHOCTHBIM - pe3yinpTaraM Bo @DI'OC 2021 r. mnpuBeneHa B paszzaene 3
koaudukaropa.

Bxmrouénneie B KHMM  OI'D  3amaHust  BBIABISIOT — JIOCTHXKCHHE
METanpeJMETHBIX W TPEJAMETHBIX  PE3yJIbTATOB  OCBOCHHS  OCHOBHOM
o0pa3oBaTejbHOM  MPOrpaMMbl  OCHOBHOTO  o0miero  oOpasoBaHus. [lpu
BBIIIOJTHEHUU 3a/laHuil, TOMUMO NPEIMETHbIX 3HAaHWW, YMEHHH, HaBBHIKOB
¥ CII0CO00B [103HaBaTEIbHOMN JeATETIBHOCTH, BOCTPEOOBaHEI TaKxKe
yHHMBepcalbHble yuyeOHbIe MO3HaBaTeIbHbIe, KOMMYHUKAaTHUBHbIE U PETYJISTHBHBIC
(camoopraHu3anus ¥ CAMOKOHTPOJIb) ACHCTBUSI.

Pa3zpaborka KIMM ocymectBmstmack ¢ yd4éToM CHEIYIOIIUX —OOMIHX
MTOJIOKEHU.

— KHWM opueHTHpOBaHBI Ha MPOBEPKY CPOPMUPOBAHHOCTH YMEHUH, BUIOB
JESITETbHOCTH, KOTOpBIE HEOOXOMUMBI MpPH YCBOSHHHM CHCTEMBI 3HAHHIA,
paccmMaTrpuBaeMO B KauecTBe WHBAPHAHTHOTO sApa  COJACPIKAHUS
JEHCTBYIONIMX TPOrpaMM IO XUMHH JUIS OCHOBHOHM INKOJBL TpeOoBaHums
K pe3yJibTaTaM oOyueHMs OIPENeNSIOTCS B COOTBETCTBHM C (eneparbHbIM
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TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro
o0pa3oBaHusI.

— KWM npusBanbl ob6ecrieunBaTh BO3MOKHOCTh TUPPEPEHIIMPOBAHHOMN OLICHKH
MOJATOTOBKH JK3aMEHYyeMBIX. B 3THX mensx mpoBepKa OCBOCHHS OCHOBHBIX
YMEHUH M 3JIEMEHTOB COJIEPXKAHUSA Kypca XMMHHU OCYIIECTBIIICTCS Ha TPEX
YPOBHSIX CJIO)KHOCTH: 0230BOM, MOBBIIICHHOM U BHICOKOM.

—  VY4eOHbI MaTepuai, Ha 0a3e KOTOPOrO CTPOSATCS 3allaHusi, OTOMpAETCs IO
MPHU3HAKy €ro 3HAYUMOCTH s 00meo0pa3oBaTeNbHOW — MOITOTOBKU
BBIITyCKHUKOB OCHOBHOM MIKONEI. [Ipy 3TOM 0c000€ BHUMAaHHUE YACISCTCS
TEM 3JIEMEHTaM COJIepXKaHUS, KOTOpPhIE IOJy4aloT CBOE pa3BUTHE B Kypce
XUMHUU CpPeIHEN HIKOJbI.

ConeprkaHne 3afaHHil pa3pabOTaHO IO OCHOBHBIM TeMaM Kypca XHMHH,
00bEeTMHEHHBIM B CEMb COJICPIKATEIBHBIX 0J10K0B: «[lepBOoHAYATBHBIC XUMUIECKUE
noustus», «llepuogmueckuit 3akoH u Ilepuonnueckas cucreMa XHUMHYECKHX
snementoB JI.WM. MenneneeBa. CrtpoeHune aroma», «CTpOEHHE BEIIECTBaY,
«XuMHuUYecKre —peakium», «BakHeWnne TPENCTABHTENM  HEOPTaHMUSCKHX
BemiecTB. HeMeTamubl ¥ UX coenMHEHHA. METalsl U UX COCAMHEHHUN», «XHMUs
U OKpYy>Karomas cpenay, «Pacuéren.

5. Cea3b 3x3amMenanuonnoi mogeaun OI'2 ¢ KUM EI'D

IIpeemctBenHoCcTh Momenmu OI'D 2026r. ¢ KUM EID mno xumun
MPOSIBIISIETCSI KaK B COJIEPIKATENbHOM, TaK M B JIESITEIIbHOCTHOM COCTaBIISIONIEH
9K3aMEHAMOHHON MOJENIH. JTO CTajJ0 BO3MOXKHBIM MpPEXKIE BCEro Omaromaps
UCIIONIb30BaHUIO (GopM © (HOPMYJIHMPOBOK 3aJaHUM, AHAJIOTHYHBIX MOJCISIM
3amanuit EI'D. Tak, s npoBepkd C(HOPMUPOBAHHOCTH YCBOCHHUS TOHSTHIA,
M3y4aeMbIX B CUCTEMATHYECKOM KypCce€ XMMUHU OCHOBHOW IIKOJBI, TMPEIaraloTcst
3alaHus, TpPeAyCMATPUBAIONINE ~ KOHTPOJIb  JIOCTHIKEHHS  METalpeAMETHBIX
TUTAHUPYEMBIX PE3yJIbTATOB: HAa CPaBHEHHE HIIM KJIACCU(UKAIUIO MpeasiaraeMbixX
00BEKTOB, aHaMu3 M OQGOPMIICHHE MJAaHHBIX, IOJYYEHHBIX INPH MPOBEICHUHU
XUMHUYECKOTO OJKCIIEpUMEHTa, a TakXkKe Ha WX IpPUMEHEHHe B Ipolecce
JapHenTel paboThl ¢ XUMHIESCKOH HHPOpMAIeH.

B KM OI'D no XxuMuM Tak)Ke BKJIIOYEHBI 33/IaHusl, MPEAyCMaTPUBAIOIINE
MPOBEPKY YMEHHsI IMPOTHO3MPOBATH BO3MOKHOCTh TPOTEKAHUS XUMHUYECKHX
peaknui ¥ cocTaB 00pa3yroUINXCs MPOIYKTOB PEAaKIUi, OMUCHIBATD TPU3HAKH MX
MPOTEKaHWs WJIM OINpPEACISITh PEaKTHUBbI, HEOOXOJMMBIC JUIS TMPOBEACHUS
KaueCTBEHHBIX PEaKIIHil.

Tak ke, kak U B Bapuante EI'D, Oonblioe BHHMaHHE yIEIEHO MPOBEPKE
COPMHUPOBAHHOCTH  CHUCTEMHBIX  3HAaHMH O  XUMHYECKAX  CBOWCTBax
HEOPraHWYeCKHUX BEILECTB.

6. XapakTepucTHKa CTPYKTYphI U coaep:xkanusa KM OI'D

PaGota cocTtout U3 AByX 4acTeu.

Yactp 1 comepxutr 19 3amanmii ¢ KpaTKUM OTBETOM, IOJpPa3yMEBAIOIIMX
CaMOoCTOSITeNIbHOEe (OPMYJIMPOBAHME W 3alKMCh OTBETa B BHJIC 4YHCIA WIH
MOCNIEA0BATEIbHOCTH LUDD.
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Yacte 2 conmepxut 4 3agaHusa: 3 3amaHus 3TOW YacTH MOAPA3yMEBAIOT
3aMch pa3BEPHYTOrO OTBETA, | 3aJaHHE 3TOW YacCTH MPEAIOoyaracT BBIIIOJHEHHE
peanbHOro XMMUUECKOT'0 3KCIIEPUMEHTa U 0(hOPMIICHHE €TO PE3yJIbTaTOB.

Pacnpenenenue 3aganuii mo wactsim KM npeacrasiieHo B Tabmuie 2.

Tabnuya 2
Pacnpedenenue 3adanuii no wacmam KUM
Yactu Komn- Maxcu- [IponeHT MakcHManbHOTO MepBUYHOTO |  Tum 3amanHui
paboThl | uecTBO MaJIbHBIH OaJia 3a 3aJjaHus JAHHOM YacTH
3a/laHuil | TIEpBUYHBIA | OT MAKCHMAJILHOT'O IIEPBUYHOrO OaJuia
Oamn 3a BCIO paboTy, paBHOTO 38
Yacrts 1 19 24 63 C KpaTKuM
OTBETOM
Yacts 2 4 14 37 C pa3BEpHYTHIM
OTBETOM
Hroro 23 38 100

7. Pacnpenenenue 3apanuii KHM OI'D no coaep:kaHuio, npoBepsieMbIM
Tpe0OBaHMSIM K pe3y/IbTATaM OCBOeHHUsI OCHOBHOI 00pa3oBaTe/IbHOI
NPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

ITpu onpenenenun konuuectsa 3aganuii KUM OI'D, opueHTUpOBaHHBIX Ha
MPOBEPKY YCBOCHHS y4EOHOTO MaTepuayia OTACIbHBIX COJEPIKATECIbHBIX OJIOKOB/
JIMHUH, YIUTHIBAJICS MIPEXIE BCEro 00bEM, 3aHIMAEMBIi MU B COJECPKaHNH Kypca
xumud. Hampumep, OBUT NIPHHAT BO BHUMaHHWE TOT (akT, 4TO B CHCTEMeE
MOJATOTOBKH OOYYaIOUIMXCS OCHOBHOWM INKOJBI HAWUOOJBLIMA OO0BEM 3HAHMIA,
OIIPEACIAIONINX YPOBEHb X MOATOTOBKH, OTHOCHTCS K TaKHM COJEPKaTeIbHBIM
OmokaMm, Kak «XHMHUCCKHE peaknum» © «BaxkHeimme mpeacTaBUTeNIH
HEOPraHWYeCKNX BemlecTB. Hemeramnsl W HMX coemuHeHHs. Merauiel U HX
coemuHeHHus». [lo 3TOW MpUYMHE CyMMapHas JoJis 3agaHuid (0T 00Imero
KOJIMYIECTBA BCEX 3aJaHMUIT), MPOBEPSIONINX YCBOCHHE HX COAEPMKAHHSA, COCTABMIA
35% u 25 % COOTBETCTBEHHO.

Pacripenenenve 3agaHuii MO colepiKaTeNbHBIM pasfieaM  OTpa)kaeT
Tabnuua 3.

Tabauya 3
Pacnpeoenenue 3a0anuiit KUM no cooepacamenvuwvim pazoenam
Ne Haspanue paznena Komu- Makcu- ITporeHT MaKkCMMaIbHOTO MEPBUY-
YECTBO MaJIbHBIH HOro 0auia 3a 3aJaHus JaHHOTO
3aaHdil | TIEPBUYHBIN | BH/A ACSTEIBHOCTH OT MAKCHMalb-
Gasmt HOTO IEepPBUYHOTO Oasa 3a BCIO
paboty, paBHoro 38
1 | IlepBoHavanbHble 3 4 10,5
XHUMHYECKHUE TIOHSITHUS
2 | Ileppoauyeckuii 3aKoH 3 4 10,5
u [leproaudeckas cucrema
XUMHUYECKUX DJICMEHTOB
JI.. Menneneena.
CrpoeHue aToMOB
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Ne Haspanue pazznena Komu- Makcu- IIporieHT MakCHMaIbHOTO MEPBUY-
4eCTBO MaJIbHBII HOro 0auia 3a 3aJjaHus JaHHOTO
3a7aHnil | TIEPBUYHBIN | BHUJA AESATEIBHOCTH OT MaKCHMalb-
Oann HOTO IepPBUYHOTO 0asa 3a BCIO
paboty, paBHoro 38
3 | CtpoeHue BeliecTBa 1 1 2,6
4 | Baxneifiue npeacTaBUTEIN 6 13 34,2
HEOPTraHUYECKUX BEIECTB.
Hewmerasmmst
" UX COCOIUHCHUA.
Merasusl U UX COCANHEHHS
5 | XuMHuecKUe peakuy 6 9 23,7
6 | Xumus U oKpyIKaromias 2 3 7,9
cpena
7 | Pacuérhl 2 4 10,5
Hroro 23 38 100

8. Pacnpenenenne 3aganuii KUM OI'D no ypoBHSAM CJI0:KHOCTH

Yacte 1 KHUM coxmepxut 14 3amanuii 06a30BOr0 ypOBHS CIIOKHOCTH
U 5 3a7aHUH NOBBIIIEHHOIO YPOBHS CIOXHOCTU. YacTe 2 conmepxur 4 3amaHus
BBICOKOT'O YPOBHS CJIOKHOCTH.

Pacmipenenenue 3amanuii o ypoBHAM CI0KHOCTH IIPEACTABIEHO B TabmHLE 4.

Tabnuya 4
Pacnpedenenue 3a0anuti no ypogHaM CLONCHOCMU
Yposenn Konnuectso Makcu- IIpoleHT MaKCUMaIbHOTO EPBUYHOTO
CJIOXHOCTH 3a7aHui MaJIbHBII Oata 3a 3aJJaHUS JAHHOTO YPOBHS
3aaHui MEPBUYHBIA | CIOKHOCTH OT MAKCHMAaJIbHOTO IEPBUYHOTO
Oast Gaiuta 3a Bcio paboTy, paBHOro 38
BbazoBbrit 14 14 37
[ToBbImeHHBII S 10 26
Beicoknii 4 14 37
HWtoro 23 38 100

9. IIpoa0/IKATENBLHOCTD IK3aMEeHA

Ha BbInonHeHue 3x3aMeHallMOHHON paboThl oTBoAnTCs 3 yaca (180 MuHyT).

Pexomenayemoe Bpemst BIIOJHEHUs 3aqanuid yactu 1 — 60 munHyT (1 yac),
a BEIMOJHEHHUS 3agaHui yact 2 — 90 munyT (1 gac 30 MuHYyT).

K BemosHEeHUIO 3amaHus 23 YYaCTHUK MOXET NPUCTYNATh HE paHee deM
yepe3 30 MUHYT IIOCJIe Hadyaja HK3aMeHa.

10. lonosiHUTEIbHBIE MATEPHAJIBI U 000PY/I0BaHUE
[MepedeHb JOMOIHUATENBHBIX MAaTEPUATIOB U 000PYIOBaHHUS, HCIIOIb30BAHHE
KOTOpBIX pa3pemieHo Ha OI'D, yTBepkaaercs NpPUKa30oM MHUHIIPOCBEIICHUS
Poccuu u Pocobpuanzopa.
YyacTHHUKaM SK3aMEHa pa3peniaeTcs UCI0JIb30BaTh CIEAYIOLIIE MaTepHaIbl
u 00opyI0BaHKE:
— llepuogmueckas cuctema xumuueckux anementoB .M. Menneneena;
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— Tabnuia pacTBOPUMOCTH COJIEH, KHCIIOT U OCHOBAHHUIA B BOZIE;

—  DIEKTPOXUMUYECKUH psiJl HAPSKEHUI METaIIIOB;

— HeNporpaMMHUPYEMBIH KaJIbKYJIATOD;

— JIMHEHKa;

— mabopaTopHoe 00OpyIOBaHHME JUII NPOBEACHHUS XHMHYECKHX OIIBITOB,
npenycMoTpeHHbIx 3ananusamu KM (Ilpunoxenue 2);

— UWHIUBHIAYalbHBIH KOMIUIEKT XHMHUYECKHX PEaKTHBOB H 000pYIOBaHHA
(ITpunoxenue 2).

11. CucTeMa OlleHUBAHMS BbINOJHEHHS OTAEJIbHBIX 3aJaHUH
M IK3aMeHAIHOHHOI1 paGoThI B IeJIOM

IIpaBuiibHOE BBITTOJIHEHUE Kaxa0ro u3 3ananuit 1-3, 5-8, 11, 13-16, 18, 19
oreHuBaercst 1 OamioM. 3aqaHue CUUTACTCS BBINOJIHEHHBIM BEPHO, €CJIM OTBET
3anucaH B TOH (opme, KOTopasi yka3zaHa B UHCTPYKIIUH 110 BBITOJHEHHUIO 33JaHHS,
1 IIOJIHOCTBIO COBIIAZAET C STAJIOHOM OTBETA.

IIpaBuibHOE BBINIONHEHHE Kaxkaoro w3 3amanmid 4, 9, 10, 12 u 17
onieHuBaeTcs 2 O6ayuiaMu. 3aJiaHue CUMTAETCS BBINOJIHEHHBIM BEPHO, €CIM OTBET
3amucaH B ToW (opme, KOTOpasi yKa3zaHa B MHCTPYKIMH IO BBHITNOJHEHHUIO 3aJaHus,
1 IOJHOCTBIO COBIAJAET C 3TAJOHOM OTBETA: KaXKIBIi CMMBOII B OTBETE CTOUT Ha
CBOEM MecCTe, JUIHUE CUMBOJIBI B OTBETEC OTCYTCTBYIOT. BbicTaBisercs 1 Oai,
ecnu Ha JIo0OW OJHOW TMO3WIMHM OTBETa 3allMCaH HE TOT CHMBOJ, KOTOPBIH
MPEJICTAaBIICH B ATaJIOHE OTBeTa. BO BCeX Apyrux ciydasx BeicTaBisieTcs: 0 Gayuios.
Ecnu konm4yecTBO CHMBOJIOB B OTBeTe Oofblle TpeOyeMOro, BBICTABISIETCS
0 6ayutoOB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHbl BCE HEOOXOAUMbIE
CHMBOJIBL.

[IpoBepka BbImonHeHus 3amaHuit 20-23 ocyuiecTBiseTCsl MPEIMETHOM
KOMHCCHEH B COOTBETCTBHHM C KpPUTECPHSIMHU OIICHUBAHHS BBINOJHEHUs. [Ipu
OLICHMBAHWHM  BBIMOJHEHUS KaXIOrO0 W3 3aJaHuil JKCIEepPT Ha OCHOBE
MPEIOCTABICHHBIX KPUTEPHEB OIICHUBAHUS BBISIBIIIET B OTBETE SK3aMEHYEMOTO
OIICHMBAEMBIC ~ DJIEMEHTBI, KAXKABIA W3 KOTOPBIX OIEHUBaercs 1 Oamiom.
MakcHuMalbHBIN Oal 3a BRIOJHECHHE Kaxkaoro u3 3agannid 20, 21 u 22 — 3 Oamnia;
3a BBIMOJIHCHHUE 3aaHus 23 — 5 0ajuioB.

3amanus ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITH BBHIIOJHEHBI 3K3aMEHYEMBIM
pazabiMu criocobamu. [103TOMY NpHUBEIEHHBIE B KPUTEPHUIX OLIEHHBAHUS 00pa3Ilbl
peIIeHNH CIeIyeT pacCMaTpUBaTh KaK OJWH M3 BO3MOXHBIX BapHAaHTOB OTBETA.
DTO OTHOCHUTCS MPEKE BCEro K Crioco0aM pelieHus pacyETHBIX 3aay.

MakcuManbHBI TIEepBUYHBI Oama 3a BHINONHEHHE SK3aMEHAIMOHHOU
pabotsr — 38.

B cootBerctBuu ¢ IlopsakoM MpOBEJACHUS TOCYNAPCTBEHHOW HTOTOBOM
aTTecTaluy 1o 00pa30BaTENbHBIM MPOrPaMMaM OCHOBHOTO OOIIEro o0pa3oBaHUs
(mpuka3 Munnpocsemenuss Poccun n Pocodpranzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan Munroctom Poccuu 12.05.2023 Ne 73292)

«72. TIpoBepka 3K3aMEHAIIMOHHBIX Pa0OT BKIFOYAET B ceOs:

1)  mpoBepKy W OICHWBaHHE MPEAMETHBHIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM 4Hclie yCTHBIX) Ha 3anaHus KM B COOTBETCTBHH C KPUTEPHIMHU
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OIIEHMBAHUS MO0 COOTBETCTBYIOIIEMY YYEOHOMY IpEaMETy, pa3pabdoTKa KOTOPHIX
opranusyetcs Pocobpranzopom? <...>.

ITo pesynbraTam nepBoii U BTOPOW MPOBEPOK IKCIEPTHI HE3aBUCUMO JPYT OT
JpyTa BBICTABJISIIOT MEPBUYHBIEC OAJUTBI 32 KaXIbI Pa3BEPHYTHIM OTBET Ha 3aJaHUS
KUM <...>,

B ciydae CyIIECTBEHHOIO pAacXOXJIEHHMsS B TMEPBHYHBIX Oaiax,
BBICTABJICHHBIX ~ JBYMsS  OKCIIEpTaMH, Ha3Ha4yaeTcs  TpPEThs  IMPOBEpKA.
CylecTBeHHOE pacXOXkIeHHE B TEPBHYHBIX OajulaX OIpPENeNIeHO B KPUTEPHIX
OIICHUBAHUS MO0 COOTBETCTBYIOIIEMY YYEOHOMY IMpPEIMETY, pa3padoTKa KOTOPBIX
opranusyetcs PocoOpHaa30poMm.

Tpetuii »KCmepT Ha3HAYaeTCs 10 COTJIACOBAHUIO C IpejacenaTeneM
MpEeIMETHOM KOMHUCCHMM W3 YHCJIAa DJKCIEPTOB, paHee He MPOBEPSABIINX
9K3aMEHAIOHHYIO paboTy.

TperbeMy 3KCHEpTy MPeAOCTaBIsETCS WHPOPMALMS O MEPBUYHBIX Oaiax,
BBICTAaBIICHHBIX SKCIIEPTAMH, PaHEee MPOBEPSBIINMH SK3aMEHAMOHHYIO padoTy».

Cy11ecTBEeHHBIMU CUHTAIOTCS CIEYIOIINE PACX 0K ICHHS.

1. PacxoxneHue Mexmy Oamyiamu, BHICTaBICHHBIMH JIBYMs SKCIIEPTaMHU 3a
BBINIOJIHEHHE JII000r0 u3 3amanuii 20-23, cocrasnser 2 win Oonee Oamna. B atom
Cllydae TPETHH DKCIEPT TMPOBEpSeT TOJNBKO T€ OTBETHl Ha 3aJaHus, KOTOPHIE
BBI3BAJIM CTOJIb CYIIECTBEHHOE PACX0XKICHUE.

2. PacxoxJeHHe B pe3ysbTaTax OLUCHUBAHHS JBYMS SKCIIEPTaMHU OTBETA Ha
omHo u3 3amanuii 20-23 3akimrodaercs B TOM, YTO OJWH SKCHEpPT yKazajd Ha
OTCYTCTBHE OTBETa Ha 3aJaHHE€ B JK3aMEHALIMOHHOW paboTe, a APYrod SKCHepT
BBICTABMJI 32 BBHITMIOJIHEHUE ATOTO 33J[aHHs HEeHYJIeBOi Oat. B aToM cityuae Tpetuit
JKCIIEPT MPOBEPSET TOJILKO OTBETHI HA 3a/IaHUS, KOTOPHIE ObLIN OLIEHEHBI CO CTOJb
CYLIECTBEHHBIM PACXOKACHUEM.

3. Curyanuu, B KOTOPBIX OJMH JKCIEpPT yKa3aJl Ha OTCYTCTBHE OTBETa
B DK3aMEHAIIMOHHOW paboTe, a BTOPOIl JKCHEepT BBICTABMJI HYJIEBOH Oain 3a
BBITIOJIHEHWE JTOTO 3a/IaHus, HE SBISIOTCA CHUTYAlMSIMH CYIIECTBEHHOTO
PaACXOXKIECHHS B OLICHUBAHHU.

Ha ocHOBe 0aJUIOB, BBHICTABJICHHBIX 32 BBIMOJHCHUE BCEX 3aJaHUi PabOTHI,
MOJICYMTHIBACTCS CyMMAapHBIN NEPBUYHBIN 0aJl1, KOTOPBIH NIEPEBOIUTCS B OTMETKY
110 IATHOAUIHLHOM IIIKaJIE.

12. YcaoBus nposeaeHusi padoThbl

JlaGopaTopHEIE ONBITHl IIPW BBINONHEHWH 3aMaHus 23  TPOBOAATCS
B YCIOBMSIX XMMHYECKOH JabopaTopuu, oOOOpyZOBaHHE KOTOPOH JOJIKHO
cooTBeTcTBOBaTh TpeboBanusM CanlluH k kabuHeTaM XUMUH.

Ilepen HawaoOM SK3aMEHAIMOHHOW pabOTHI CIIEIHANCT MO IIPOBEACHHIO
HMHCTPYKTaXa M 00ECIICUSHUIO JTaO0OPATOPHBIX PadOT MHCTPYKTUPYET yYacTHHUKA(-OB)
9K3aMeHa [0 BBHIMOJHEHHUIO NPAKTHUECKOTO 33JaHMsl, a TaKkkKe IO TEXHUKE
0e30macHOCTH TIpH O0palIleHuH c JIAOOPAaTOPHEIM 000pYIOBAaHHEM M PEaKTHBAMHU
O[] MOJIHCH KKIO0T0 YYaCTHUKA SK3aMeHa.

2 Yacte 14 cratbu 59 ®denepanbHoro 3akona ot 29.12.2012 Ne273-®3 «O6 obpaszoanuu B Poccuiickoit
Denepanyn».
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K BbmonHeHuio 3amaHus 23 He NOMYCKAKOTCH YYaCTHUKH DK3aMeHa,
He MpOIIEANINe HHCTPYKTaXKa 10 TeXHUKe Oe30macHocTH. [IpruMepHas HHCTPYKIHS
0 TeXHHKe Oe30macHoCTH npuBeseHa B [Ipunoxernu 3.

JUis  BBINOIHEHUS XUMMYECKOTO OSKCIEPUMEHTA, IPEdyCMOTPEHHOIO
3aJaHueM 23, KaXJ0My YYacTHUKY 5K3aMeHa IpeAaracTcsi WHIUBHyalbHbIH
KOMILIEKT, COCTOSIIUH 13 OIpeieIéHHOr0 Habopa 060pyA0BaHUs U PEaKTHBOB.

HabGop oOopynoBaHMS, BXOASIIETO B HHAWBUIYAIBHBIH KOMIUIEKT
yuacTHuka OI'D mo xumuu, Uid BCEX YYaCcTHUKOB OJMHAKOB M IIPEJACTaBICH
B Tabmuie 6 [Ipunoxenus 2.

Habop peakTHBOB, BXOAAIINX B WHAWBHIYaJbHBIH KOMIIIEKT yYacTHHKA
OI'D o XUMuM A7l BBIIOIHEHUs] XUMHYECKOTO SKCIIEPUMEHTA, BKIIOYaeT B ceds
IATh Pa3sUYHBIX BEIIECTB (MM HMX PACTBOPOB), MEPEUUCICHHBIX B YCIOBHU
3amanmng 23 xaxgoro Bapmanta KVIM. Hammmen ((popmynsl wian Ha3BaHUS) Ha
CKJASHKAX € BellleCTBAMH, BbIAABAEMbIX JK3aMEHYeMOMY /ISl NPOBeleHHS
peaKuuii, JOKHBI IOJHOCTBIO COOTBETCTBOBATH IEPEYHI0O DPEAKTHBOB,
KOTOPBIii YKa3aH B YCJIOBHH 3aJaHUS.

Ilepeynn BemiecTB M 1abOpaTOpHOrO OOOPYAOBAHHUS, BKIIOYAEMBIX
B MHANUBHUIyaJlbHbIE KOMIUIEKTH y4acTHHKOB OI'D MO XMMHH JUIS BBITOTHEHHS
AKCIICPIMEHTANIBHBIX 3aJaHUH, COCTABJICHEl HA OCHOBE OOMINX IEpPEeYHEH, KOTOphIe
npusezieHs! B [Ipunoxenun 2.

13. N3menenust B KUM 2026 roga no cpaBaenuo ¢ 2025 rogom
W3menenus ctpykTypsl u conepxanus KM oTcyTcTByIOT.
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IIpunooiwcenue 1

Tabnuya 5
0600ménnblid nuian Bapuanta KUM OI'D 2026 roaa
no XUMHUHU
VYposnu cnoscnocmu 3aoanus: b — 6azoeuviil, 11— nosviwennulil, B — evblcoxuii.

Ne [TpoBepsieMble TpeMETHBIE TPEOOBAHUS Kons! Konp! TpeboBa- | YpoBens | Makcumanbhblii| [IpumepHoe
3aja- K pe3yJibTaTaM OCBOCHHUS 00pa30BaTeIbHON MPOTrpaMMBbl IPOBEPSIEMBIX HUH K CIIOXK- | Oayut 3a BBINOJ- | BpeMs BBIIIOJ-
HUS 3IIEMEHTOB HpeMETHBIM HOCTH | HCHHE 33aJaHus | HEHHA 337a-

colepKaHus | pe3yJbTaTaM | 3aJaHHs HUs (MUH.)
Yacrs 1
1 Baanenue cucreMoil XMMHYEeCKHX 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
BOXKHEHININE XMMHYECKHE IOHATHA: XMMUYECKUH 3JIEMEHT,
aTOM, MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CJIOXKHOE BELIECTBO,
OJTHOPOJIHAsI U HEOJHOPOIHASI CMECh, TPEICIBHO JOMYCTHMAs
xoHueHTpauus (I1J1K), koppo3usi MeTauios, CIijiaBbl; yMEHHe
HHTErPUPOBATh XMMHYECKHE 3HAHUS CO 3HAHWSIMH JIPYTHX
y4eOHBIX IPEAMETOB;
BJIa/IeHHe OCHOBAMH XHMH4YeCKOil TPpaMOTHOCTH, BKJIIO-
yalomieii: yMEHHE TPaBHJIBHO HCIIOJIB30BATh H3Yy4YCHHBIC
BEIIECTBA M MaTepHajbl, B TOM YHCIE MHHEPAJIbHBIE Y100-
pPEHUs, METaUIbl M CIUIaBbI, MPOAYKTHI MEPEepabOTKH TpH-
POIHBIX HCTOYHHUKOB YIJIEBOAOPOJOB (YIJIsi, MPHUPOTHOTO
raza, He)TH) B OBITY, CETLCKOM XO3SHCTBE, Ha MPOU3BOJICTBE
U TOHMMaHWE 3HAYCHUS JKUPOB, OCJKOB, YTJIEBOAOB IS
OpraHM3Ma 4eJOBeKa,; YMEHHE TPOTHO3MPOBATh BIHSIHUE
BEIIECTB W XMMHYECKHX MPOIIECCOB Ha OPTaHU3M 4YeJIOBEKa
Y OKPY’KaIOIYI0 IPUPOIHYIO CpeLy
2 YMeHue o0bSICHATH CBS3h MOJOXKEHHUS dyeMeHTa B [lepmo- 2.1,2.2 1.2,5 b 1 3

I[PI‘{GCKOP'I CUCTCMC C YMCJIIOBBIMU XAPAKTCPHUCTHUKAMHU CTPO-
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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-
HOCTU

3a/IaHUs

MakcuManbHBIN
OaJsu1 3a BBIIOJI-
HEHUE 3a1aHuI

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

€HUSl aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj sijapa,
o0111ee YMCiI0 AIIEKTPOHOB), pacHpeaeICHUEM AIIEKTPOHOB T10
SHEPreTUYEeCKUM YpPOBHSM aTOMOB MEPBBIX TPEX MEPUOIOB,
Kamusi W KaJblUsg, yMeHHe WCIMOJIb30BaTh MOJCIN IS
00BSICHEHHS] CTPOCHHSL aTOMOB U MOJIEKYJI

IIpencraBieHne O IEPUOAMYECKOM 3aBHCUMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB (paJlyCc aToMa, 3JIEKTPOOTPUIIATENb-
HOCTb), IPOCTBIX M CIIOKHBIX BEIIECTB OT IOJOXKEHUS
anemeHToB B Ilepuoamdeckoit cucteme (B MalbIX Mepuogax
Y TJaBHBIX NOATPYNIAX) U AEKTPOHHOIO CTPOEHUSI aToMa

23

YmMmenue onpeaeaaTb BaJCHTHOCTb MW CTCICHL OKHCIICHUA
XUMHYCCKHUX BJICMCHTOB, 3apsJ] MOHA

1.3

8.1

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

S

8.2

IIpencraBieHne 0 NepUOANIECKON 3aBUCHMOCTH CBOMCTB XHU-
MHUYECKUX D3JIEMEHTOB (paguyCc aToMa, 3JIEKTPOOTPULIATENb-
HOCTb), IPOCTBIX M CJIOXHBIX BEIIECTB OT MOJIOKEHUS IIEMEH-
ToB B [lepuonnyeckoii cucreme (B MaJlbIX MEpUOAaX U INIABHBIX
HOATPYMIax) 1 3JI€KTPOHHOTO CTPOEHUS aTOMA; YMeHHe 00bsi-
CHATB CBSI3b M0JIOKEHUS dieMeHTa B Ilepuonnueckoit cucreme
C YHMCJIOBBIMHU XapaKTepUCTUKaMU CTPOCHHS aTOMOB XUMUYEC-
KUX DJIEMEHTOB (COCTaB M 3apsi Apa, o0IIee YUCIO IIEKTPO-
HOB), pachpelesieHUeM 3JIEKTPOHOB [0 HSHEPreTHYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KNS U KaJIbLIUs

22,23

5,6

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

4.1

7.2

YMenne xapaktepu3oBaTh (u3MUYecKHMe M XUMHYECKHE
CBOICTBA TMPOCTHIX BEUIECTB (KUCIOPOA, O30H, BOAOPO/,
rpaduT, amMas, KpeMHHH, a30T, Gocdop, cepa, XJIop, HATPUH,

42,43,
4.5,4.6

9.1,9.2
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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 3a1aHuI

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

KaJIMi, MarHui, KaJblMi, aJIOMUHUM, JKEJIe30); CI0KHBIX
BEIIIECTB, B TOM YHCJI€ MX BOJHBIX PAaCTBOPOB (BO/Aa, aMMHAK,
XJIOPOBOJAOPOJ, CEPOBOJOPOJI, OKCHABI M TUAPOKCUABI METalI-
noB [-IIA rpynn, amomunus, meau(Il), munaka, xemeza(ll
u III); okcunel Hemetamnos: yriuepoaa(ll u 1V), kpemuusa(IV),
azora u ¢ochopa(lll u V), cepri(IV u VI), cepuucras, cepHas,
a3oTucTas, as3oTHas, QocdopHas, yroipHas, KpeMHHUEBas
KHCJIOTa U MX COJIN)

YMeHHe XapakTepu3oBaTh (pu3nyecKkne M XUMHYECKHE
CBOIICTBA MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJOPOJ, Tpa-
¢ur, anmma3s, kpemHmiA, a30T, docdop, cepa, XJop, HATPHUH,
KaJIMW, MarHui, KaJblUi, aTFOMAHUMN, JKEJI€30); CIOKHBIX Be-
IIeCTB, B TOM YHCIIE X BOJHBIX PacTBOPOB (BOJA, aMMHAK,
XJIOPOBOAOPOJ, CEPOBOAOPO, OKCUIBI U TUAPOKCUIBI METAII-
noB [-IIA rpynn, amomunus, meau(Il), munaka, xemeza(ll
u II1); oxkcuasl HemeTamwioB: yraepoga(ll u IV), kpemuausa(1V),
azota u pocdopa(lll u V), ceper(IV u VI), ceprucras, cepHas,
a3oTHCTas, a30THasA, pochopHasi, yroipHasi, KpeMHUEBAsT KUC-
J0Ta U UX COJIH); MPOTHO3UPOBATh U XapaKTEePH30BATh CBOM-
CTBa BEIIECTB B 3aBHUCHUMOCTH OT UX COCTaBa U CTPOCHUS,
NPUMEHEHHE BEIIeCTB B 3aBUCUMOCTU OT HX CBOMCTB,
BO3MOXKHOCTh MPOTEKAHMSI XUMUYECCKIX MPEBPAICHHUIA B pa3-
JIMYHBIX YCIOBUSIX

4249

9.1,9.2,9.3

10

YMmeHue Xxapakrepu3oBaTh (PU3HYECKHME H XHUMHYECKHE
CBOMCTBA, IIPOTHO3UPOBATb M XapaKTEPU30BaTb CBOMCTBA
BEILIECTB B 3aBUCHMOCTH OT HMX COCTaBa M CTPOCHHsA, IIPH-
MEHEHHE BEILECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTb
NPOTEKaHNsl XUMUYECKUX MPEBPAILCHUN B PA3JIMYHBIX YCIOBUIX

4.2-4.9

9.3

11

YMeHnue KinaccuGuUUpPoOBaTh XUMUUECKUE PEAKLIUU

5.1

7.3
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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-
HOCTU

3a/IaHUs

MakcuManbHBIN
OaJsu1 3a BBIIOJI-
HEHUE 3aaHN

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

12

Hanuuyue npakTH4eCcKMX HABBHIKOB IUIAHUPOBAHUS H 0CY-
LIEeCTBJICHUS CJEAYIIIMX XHMHYECKHX 3JKCIepUMEeHTOB:
U3y4yeHUe U onKcaHne (PU3NIEeCKUX CBOWCTB BELIECTB; O3HAKOM-
neHue ¢ GU3NUECKIMU ¥ XUMUYECKUMH SIBJICHUSIMHE; OTIBITBI, HJI-
JIFOCTPUPYIOIIME MPU3HAKY MPOTEKAHUSI XUMHUYECKHUX PEeaKLnil

1.6

13.1

IT

2

7

13

Baanenne cucreMoii XMMHYECKHX 3HAHMA U yMEeHHE MPH-
MEHSITh CHCTeMY XMMHMYeCKHMX 3HAHMH, KOTOpasl BKIIIOYAET
TEOPHIO IEKTPOIUTHUECKOMN TUCCOLIMALIUN

5.4

23

14

YMeHune coCTaBJIATH MOJIEKYJSIPHbIE M MOHHBIC YPAaBHEHUS
peakIuii (B TOM YUCJIE) peakIlii HOHHOTO 0OMEHa

5.5

10.1

15

Baanenue cucTteMoil XUMHYECKHX 3HAHMH M YMEHUuE npu-
MEHATH CUCTEMY XUMHUYECCKHUX 3Hal—[ﬂi7[, KOTOpas BKJIIOYACT
Ba)KHEHINIME XUMUUYCCKHE TMOHSITHSA. OKHCIHUTEIIHHO-BOCCTA-
HOBUTCJIBHBIC PCAKIINU, OKUCIIUTECIb U BOCCTAHOBUTCIIb, YMC-
HUC OIIPCACIATD OKHUCIUTCIIb U BOCCTAHOBUTCJIb

53

2.1,84

16

Biagenue / 3HaHHe OCHOB: 0€30TacHO pabOTHI ¢ XUMHYEC-
KAMH BEIIECTBAMHU, XMMHUYCCKOW IMOCYA0H W J1abopaTopHbIM
000pyTOBaHHWEM; TTPABHJI OE30MIACHOTO OOpaIIeHUs C BEIIeCT-
BaMH, WCIIOJb3YEMbIMH B TIOBCEJHEBHOW JKM3HH, TIPABHII
MOBE/ICHUSA B LEJSIX COEPEKEHUS 3/I0POBBS M OKPY’KaroIien
NPUPOJTHON CpeJibl; MOHMMaHue Bpeia (OMacHOCTH) BO3ICHCT-
BUS HA JKUBBIC OPraHU3Mbl ONPEACIEHHBIX BEIIECTB; CIIOCOO0B
YMEHBIIICHHUS W TPEIOTBPALICHUSI UX BPEIHOTO BO3JICHCTBUS;
HAJINYHE MPAKTHYECKNX HABBIKOB IUIAHMPOBAHHUS U OCY-
IIECTBJACHHUA CJEYIIIUX XHUMHYECKHX JIKCIEPUMEHTOB:
u3ydeHre cnoco0OB pa3aeieHus cMecen

1.1, 6.1

2.1,12.2,12.3,
13.2

17

Hanu4yue NMPAKTUHICCKUX HABBIKOB IVIAHUPOBAHUA U OCY-
IECTBJICHUA CHACAYOIUX XUMHYECCKHUX IKCIICPUMEHTOB:

4.2-4.10

13.5,13.8
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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-
HOCTU

3a/IaHUs

MakcuManbHBIN
OaJsu1 3a BBIIOJI-
HEHUE 3aaHN

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

NpUMEHEHNE MHIMKATOPOB (JIAKMYyca, METHIIOparka u (peHol-
¢dTanenna) s onpeneNeHusl XapakTepa Cpelbl B pacTBOpax
KHCJIOT W TIETIOYEH; XUMHYECKHE SKCIIEPUMEHTHI, WILTIOCTPH-
pyIolue NpU3HAKKA MPOTEKAHHUs PEeaKUUi MOHHOTO OOMEHa;
Ka4eCTBEHHBIC PEAKIIMA Ha TPHCYTCTBYIONIME B BOJHBIX
pacTBOpax HOHBL XJIOpUI-, OpPOMHI-, HOAWUI-, CyIb(aTt-,
docdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THUIPOKCHI-HOHBI,
KaTHOHBl aMMOHHUS, MarHus, KajbIlUs, aJlOMUHUS, >Kene3a
(2+) u xenesa (3+), mean (2+), ITMHKA

18

Baanenne ocHOBaMU XMMHMYECKOM IPAMOTHOCTH, BKJIIOYa-
Io1Ieii: HAUTMYHE OMbITa PAOOTHI C PA3TUYHBIMA HCTOUYHUKAMH
UHPOpPMALIMK TO XUMHHM (HayyHas ¥ Hay4YHO-TIOMYJIsIpHAas
JUTEpaTypa, CJIOBAapH, CIPABOYHHKH, HWHTEPHET-PECypPCHl);
YMeHI/IC I/IHTGFpI/IpOBaTB XUMHUYCCKUEC 3HAHUSA CO 3HAHUIAMHU
JIPYTUX YYEOHBIX MPEIMETOB; OTHOCHUTEIHHYIO MOJICKY-
JSPHYI0O M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XAMHUYECKOI0 dJIEMEHTA B COSIUHEHUU

14,7.1

3.2,33,11.1

19

IIpencraBiaeHusi 0 3aKOHOMEPHOCTSIX W TO3HABACMOCTH SIB-
JICHUW TIPUPOJIbl, TOHUMaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB
XUMHYECKOW HAyKH Kak O00JacTH COBPEMEHHOTO €CTECTBO-
3HaHMS, KOMIIOHEHTa OOIICH KYJIBTYpbl U MPAKTUUCCKOU Jes-
TEJIBHOCTH 4YeNIOBeKa B YCIOBHSX COBPEMEHHOTO OOIIECTBA;
MOHMMAaHUE MECTa XMMHH CPEIH IPYTUX €CTECTBCHHBIX HayK;
BJajIeHMe OCHOBAMHM XMMHUYeCKOH rPpaMOTHOCTH, BKJIIOYA-
omleii yMeHne OOBEKTHBHO OIICHMBATh WH(MOPMAIMIO O Be-
LIECTBAX, UX IPEBPALICHUAX MU IPAKTHYECKOM IPUMEHEHUU
¥ YMCHUE WCIIONB30BaTh €€ I pelieHus Y4eOHO-TT03HA-
BAaTEIbHBIX  3a1a4; YMEHHME MPEIACTaBIATH  PE3yJbTaThl

6.1,6.2

1.1,3.1, 14.1
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No [IpoBepsiembie mpeaMeTHBIE TPeOOBaAHUS Konpr Konpr Tpe6oBa- | YpoBenb | Makcumanbnbiii| [lpumeproe
3aja- K pe3yJIbTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI MIPOBEPSAEMBIX HUH K CIIOX- | 0aJy 3a BBIMOJ- | BPeMsI BBITIOJI-
HUS AIIEMEHTOB peIMETHBIM HOCTU HEHUE 33/1aHUs | HEHHus 3ajia-

ColepKaHus | pesyabTaram | 3agaHus Hus (MMH.)
SKCIIEpUMEHTA B (OpME BBIBOJIOB, JTOKA3aTEIbCTB, TPadUKOB
Y TaOJIUI] ¥ BBISIBIISATH SMIIUPUYCCKIE 3aKOHOMEPHOCTH
Yactp 2
20 | YMeHHe COCTaBJSATH MOJIEKYJsSIpHbIe U MOHHbIE YpPaBHe- 53 10.2 B 3 20
HHSl PeaKkluii, B TOM YHCJIE OKHCIUTEIbHO-BOCCTAHOBHUTEIb-
HBIX PEAKLIMI
21 YMeHue cocTaB/IsiTh MOJIEKYJsIPHbIE U HOHHbIE YpaBHe- 4.12 10.1, 10.2, B 3 17
HHUSl peakuuii, B TOM YHCIIe: peakuuii MOHHOTO OOMeHa, 103,104
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUii; UILTIOCTPUPYIO-
IMX XAMHUYCCKHE CBOWCTBA WM3YyUYCHHBIX KJIACCOB/TPYIIT
HEOPraHMYECKUX BEILECTB, MOATBEPKIAIONINX T€HETUYECKYIO
B3aMMOCBSI3b MKy HUMHU
22 YMeHue BHIYUCIAATH / IPOBOAUTH PACYEThI MACCOBOM J10JIU S .3 11.2,11.4 B 3 20
BEIIECTBA B PAaCTBOPE; IO YPABHEHUSM XUMUYCCKUX PEAKIUI
HaXOAWTh KOJIMYECTBO BEIIECTBa, OOBEM U Maccy pearcHTOB
WJIH TIPOJTYKTOB PEaKIIUU
Ilpakmuueckan uacmep
23 Hanuyue npakTH4ecKMX HABBIKOB ILUIAHMPOBaHUsL M ocy- | 1.6,4.2-4.10, 9.3,10.3, B 5 30
IIECTBJIEHUsI CJIEAYIOIHUX XUMHYECKHX IKCIEePUMEHTOB: 6.1 104, 12.1,
MIPOTrHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECTB B 3a- 12.2,12.3,
BUCHMOCTH OT MX COCTaBa M CTPOEHMs, NPUMEHEHHE BELIECTB 13.1, 13.8,

B 3aBHCUMOCTH OT HX CBOMCTB, BO3MOYKHOCTb NPOTEKaHUS
XMMUYECKUX MPEBPALICHUH B Pa3JIMUHBIX YCIOBUAX; HCCIIE-
JIOBaHHE M OIMCAHUE CBOWCTB HEOPraHMYECKUX BEILECTB
pasIM4HBIX KJIAcCOB; M3YYEHHE B3aUMOJEHCTBUS  KHCIIOT
C METaJUIaMH, OKCHJAMH METAJUIOB, PaCTBOPUMBIMU U Hepac-
TBOPUMBIMH OCHOBAHUSIMH, COJISIMH; IOJIyY€HHE HEpPACTBOPU-
MBIX OCHOBAHHUI;, TNpPUMEHEHHWE HWHAUMKATOpOB (J1aKkMyca,

14.1

© 2026 denepanbHas ciryk0a 1Mo Hag30py B chepe oOpazoBaHUS U HAYKH




Crneuundukamus KM OI'D 2026 r.

XNUMMA, 9 xnacc.

17/25

No [IpoBepsiembie mpeaMeTHBIE TPeOOBaAHUS Konpr Konpr Tpe6oBa- | YpoBenb | Makcumanbnbiii| [lpumeproe
3aja- K pe3yJbTaTaM OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl IIPOBEPSAEMBIX HUU K CIIOX- | 0aJy 3a BBIMOJ- | BPeMsI BBITIOJI-
HUS AIIEMEHTOB peIMETHBIM HOCTU HEHUE 33/1aHUs | HEHHus 3ajia-

ColepKaHus | pesyabTaram | 3agaHus Hus (MMH.)

MeTHIIOparka U GeHondraaenna) sl onpeaesieHus XapakTepa
Cpenbl B pacTBOpax KUCIOT M IIEJO0YEH; BBHITECHEHHE OIHOTO
MeTalyla JApYrMM M3  pacTBOpa  COJNH;  HCCIIEJOBaHUE
aM(OTEepHBIX CBOMCTB THIPOKCHIOB QIIOMHHHUS U IMHKA,
XMUMUYECKUE JKCIIEPUMEHTHI, WIUTIOCTPUPYIOLIUE IPU3HAKU
NPOTEKAHUsI peaKfii MOHHOTO 00MEHa; KaUeCTBEHHbIEC PEaKIMU
Ha TPUCYTCTBYIOIIME B BOIHBIX pAacTBOpax HOHBI: XJIOPUI-,
Opomua-, Momua-, cyibdar-, ¢ocdar-, kapOOHAT-, CHUIMKAT-
AQHMOHBI, TUIPOKCUI-MOHBI, KATUOHBI AMMOHMS, MAarHus,
KaJbIMs, aIIOMHUHUS, kene3a (2+) u xeneza (3+), menu (2+),
[IMHKA; YMeHHe MNPeACTaBJIATh pPE3yJbTaThl SKCIIEPUMEHTa
B (popMe BBIBOJIOB, JI0KA3aTEIbCTB, IPaMKOB U TAOIUI] U BbI-
ABJISITh AMIIMPUYECKUE 3aKOHOMEPHOCTH; BJIa/leHHe/3HAHUE
OCHOB: OCHOBHBIMM METOJaMH HAy4HOTrO IIO3HAHUS (Ha-
OJro/IcHNe, W3MEpPEHHEe, SKCIEPUMEHT, MOACITUPOBAHHE) IIPH
U3YyYEHHM BEUIECTB M XMMHUYECKUX SIBIICHHUH; yMEHHE
chopMyITUpOBaTh MPOOIEMYy U TPEAJIOKUTH MyTH €€ PEIICHUS;
0e3omacHOi pabOThI ¢ XUMUYECKAMH BEIIECTBAMH, XUMHUYECKON
MOCy/I0l U JTabOpaTopHbIM  00OpYyIOBaHHEM; TPaBUIAMHU
0e30macHOro  OOpaIlleHUs]  C BEIIECTBAMM, HCIIOJIb3YEMbIMU
B MIOBCETHEBHOM JKWM3HHW, TMpaBUJIaMU [OBEICHUS B IEJIX
cOepekeHHsT 30pPOBbS M OKpPYKaroOLIeW IMPUPOTHON Cpemsl;
MOHMMaHWe Bpena (OMacHOCTH) BO3JACHCTBHUS Ha IKUBBIC
OpraHu3Mbl ONpENENEHHBIX BEIIECTB, CIIOCOOOB YMEHBILCHUS
U MIPEOTBPAIIECHHUS UX BPEAHOrO BO3/ICHCTBUS

Bcero 3ananuii — 23; u3 HUX: 10 TUILY: ¢ KPAaTKUM OTBETOM — 19; ¢ pa3BEpHYTHIM OTBETOM — 4; 110 YPOBHIO ciokHocTh: b —14; I1-5; B — 4.
MakcumanbHBIM TIEpBUYHBIN 0aJ1 3a padoTy — 38.
O6mee Bpemst BoIToJIHEHUS! pa0oThl — 3 yaca (180 MuHyT).
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Ipunosicenue 2
PexoMeHyeMasi mpoueaypa NpoBeIeHNsi XHMHUYECKOr0 IKCIIEPHMEHTA
M OpraHu3ainys NoAroTOBKH HHAUBUAYAJIbHBIX KOMILUIEKTOB YYACTHUKOB
OI'D no XUMHH /1151 IPOBEAeHUS XUMHUYECKOT0 IKCIIEPUMEHTA
(Mpu BBINOJTHEHHH 3a1aHus 23)

Jnst mpoBeleHHs XHMMHYECKOTO OJKCHEPHMEHTa KaXJIOMY YYaCTHUKY
9K3aMeHa 110 XUMUH NpelyIaraeTcs HHANBUAYAIbHbIA KOMILIEKT, COCTOSIINN 13
Habopa OOOpYHOBaHUS M PEAKTUBOB, KOTOPHIE HEOOXOAMMEI IUIS BBITOIHEHHS
3agaHus 23.

HaOop peakTuBOB, BXOAALIMI B HMHAUBUAYAJIbHBI KOMIIEKT
yuacTHuka OI'D 1o XuMuH, COCTOMT U3 IIITU PEaKTUBOB, IEPEUYUCICHHBIX
B YCIOBUM 3aJaHusi 23, MOITOMY 3aBHCUT OT BBIIOJHSAEMOIO 3K3aMEHYEMbIM
Bapuanta KUWM. Hanmmucu (popmyrna w/wiM Ha3BaHHE) Ha CKISHKax
C BEIIECTBAMH, BBIIaBAEMBIX 3K3aMEHYEeMOMY IJISl IPOBEACHUS PEAKIHH, OIKHBI
HOJHOCTBIO COOTBETCTBOBATh IIEPEUYHIO PEAKTHBOB, KOTOPBIA YKa3aH B yCIOBUH
3aJaHusl.

HaGop o0opynoBanusi, BXOASIIEr0 B HHIUBUAYAJIbHBIH KOMILIEKT
yuactHuka OI'D mo xumuu, a1 BceX Y4YaCTHUKOB OJUHAaKoB. IlepedeHb
000pyIOBaHUS, BXOISAIIETO B WHIWBHIYaJIbHBIN KOMIUIEKT ydactHHka OI'D mo
XUMUH, OIpeACTaBlIeH B Tabuule 6.

Tabauya 6

Ne O0opynoBanue KonuuectBo u3 pacuéra
Ha OJIMH KOMIUIEKT

—_

CkusiHkH (poOupKu) ¢ HaHecEHHbIMU [bpamu | u 2, 2
CoZiep Kallie yKa3aHHBIC B YCIOBHUH 331aHUS BEIECTBA

CxJstHKH 111 XpaHeHus: peaktuBoB (1050 1)

IIpoGupka mamas (10 mur)

ITatus (moacTaBka amst mpobdupok) Ha 10 THE3R

Inatens (Jioxkedka Ay1st 0TOOPA CyXHX BELIECTB)

AN |~
—_ == | w

Pa3gaTouHbIi JIOTOK

JIns  BBIMOTHEHHS XMMHMYECKHX OJKCIHEPHMEHTOB, IPEdyCMOTPEHHBIX
3amaHueM 23, y9acTHHK 3K3aMeHa COOOIIaeT OPraHu3aTopy B ayIUTOPHU O CBOEH
TOTOBHOCTH K HOJYYEHHIO KOMILIEKTa peakTHBOB. CHENMaNIuCT MO IPOBEJECHUIO
UHCTPYKTaXka U 00ECHEUCHUIO JIAOOPaTOPHBIX PAabOT IMPENOCTABISET YYaCTHUKY
9K3aMeHa JOCTYyN K HHAMBUIYalbHOMY KOMIUIEKTY, KOTOPBIH COOTBETCTBYET
ycnoButo 3afanus 23 Bapuanra KMM, BeinonHseMoro JaHHeIM yuacTHUKOM OI'D,
U TPHUCYTCTBYET MpHU BBINOJHEHUU YYAaCTHUKOM JK3aMEHAa XUMHUYECKOIO
JKCTIEPUMEHTA.

Jns mpoBeneHMS SK3aMeHa PEKOMEHAYeTCS MHUHHMH3HPOBATH IEPEHOC
71a00paTOPHOTO 000PYAOBAHNS M XMMHUYECKHX PEaKTHBOB. PekoMeHyemas cxema
OpraHu3allud 5K3aMEHa [PEAIoJaraeT BbIACICHUE B ayJAUTOPUU OTAEIBHBIX
CTONIOB, Ha KOTOPBIX OyIyT pa3sMeIleHbl WHAWBHIYyalbHbIE KOMILIEKTEL,
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COOTBETCTBYIOIUE KakA0MY 3aaaHuto 23 apuanToB KM, ucnons3yeMelx B 3TOT
JIEHb 3K3aMEHa B ayIUTOPUM.

Jnst BBITIOJTHEHHUsST XUMUYECKHX AKCIHEPHMEHTOB (3afaHue 23) y4acTHHKU
9K3aMEHa 10 YKa3aHHIO OPraHH3aTopa B ayJUTOPUH IOAXOAIT K OJHOMY W3
CTOJIOB ¢ TaOOPaTOPHBEIM 000pYIOBaHUEM (IIPH HEOOXOAMMOCTH OHM MOTYT B3STh
¢ co0OM YEPHOBUK C 3aIMCAMU JUIA QUKCAIMH PE3yIbTaTOB IPOBOANMBIX OIBITOB)
U IIPUCTYMAOT K MIPOBEICHUI0 XUMUIECKHUX IKCIICPIMEHTOB.

Ilocne mpoBeneHHs  ONBITOB ~ PEKOMEHAYETCS  COXPAaHMTh  JOCTYII
9K3aMEHYyEeMBIX K MpOOMpKaM JUIsi HAOJIONCHMS W OIMCAaHHS Ppe3yNbTaToOB
9KCIIEPUMEHTOB.

B cutyanum, xorga pasiuT WM PAcChIIaH XUMHYECKHH PEaKTHB, YOOPKY
peakTHBa MPOBOIUT CHEIUATIHCT IO HMPOBEACHUIO0 MHCTPYKTaka M 00ECIIeUeHHIO
n1ab0paToOpHBIX PadoT.

Opranu3anusi NOAr0TOBKH HHINBHIYAJIbHBIX KOMILIEKTOB y4acTHUKOB OI'D
10 XMMHUHM JJI51 IPOBeAeHUsI XMMUYeCKOr0 IKCIIePpUMEHTA
(mpu BbINOJHEHMH 3aJaHus 23)

IIyukTsl mnpoBeneHusi 3x3ameHoB (najgee — IIIIJ) nmoskHBI OBITH
3a0/1aroBpeMeHHO OCHAIeHbI He00X0AMMBIM 000PY/10BAHUEM U PEAKTHBAMU.

[oaroroBka WHAWBUAYAJIbHBIX KOMILIEKTOB [Jisl  BbINOJHEHHUS
3ajaHus 23 Ka)KI0r0 HCMOJIb3yeMOro B 3TOT J€Hb 3k3aMeHa B gJaHHoMm IIITD
Bapuanta KUM OI'D ywyacrHukamu OI'D mo XMMUH B Ka:KAOM OTAEJIbHOM
IIII noszkHa OBITH MPOBeIeHA 320J1aTOBPEMEHHO (JI0 HAYAJIa IK3aMeHa).

Ilocne MPUroTOBJEHUS] PEAKTHBOB, KOTOpPbie OYIyT HCHOJb30BAHBI
IK3aMeHyeMbIMH TIPH TNPOBEIeHNH ONBITOB B COOTBETCTBHH C YCJIOBHEM
3afaHus 23, NPOBOAMTCS MPOBePKa BO3MOKHOCTH HAO0/I0leHUs1 MPHU3HAKOB
peakuuii, MpeaycCMOTPEHHBIX YCJI0BHEM 3aaHUSI.

[MoaroroBka MHIMBUIYaJIbHBIX KOMIUIEKTOB ydacTHHKOB OI'D mo xumum
ocymectiserca B [II1D coenuanucraMu, OTBETCTBEHHBIMM 3a 3TY MOJTOTOBKY,
HUMEIOIIMHU COOTBETCTBYIOIIEEe 00pa3oBaHUE.

MunumaneHbelii - Habop oOopymoBanuss B 11D, HeoOXomuMbIil IS
MOATOTOBKM MHIMBUAYAJILHBIX KOMIUIEKTOB yyacTHHKOB OI'D mo XuMMuu, yKazaH
B Ta0HIe 7.

Tabnuya 7
Ne O6opynoBaHue KonuuectBo u3 pacuéra Ha ogHy
aymuropuio (15 sx3aMeHyeMbIx)
1 Becsl 1aboparopHsle dnekTpontbie 10 200 r 1
Crnmproska 1aGopaTopHas® 1
Boponka koHHUYECKast 1

3 B JAHHOM CJIy4ac€ HCIIOJIb30BAHUEC CIIMPTOBKH MPEAIOJAracTcs TOJBKO IIPU IIOATOTOBKEC HWHAWBHUIYaJIbHBIX
KOMIUIEKTOB yuacTHHKOB OI'D mo xumun. Ilpu nposenenun OI'D B 2026 r. 3aganus, TpeOyroluue MpoBeISHHS
XAMHYECKHUX J3KCIEPUMEHTOB C MCIIOJIb30BAHUEM YYaCTHUKAMU 3K3aMEHa CIIMPTOBKH /WM BBITSHKHOTO mKa(ba,
He Oy/yT BKJIIOYEHBI B KOHTPOJIbHBIC H3MEPHUTENbHBIC MATEPHAIIBI.
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Ne ObopynoBanue KomuuecTBo u3 pacuéra Ha oiHY
ayauTopHo (15 sx3aMeHyeMBbIX)

4 CTeKiIsHHAs MajovkKa 1

5 IIpobupxka I[1X-14 10

6 Craxkas Beicokuii ¢ HocukoM BH-50 ¢ meTkoit

7 Iunuuap n3mepuTenpHblii 2—-50-2

8 ITarus (moacTaBka) st mpodbupok Ha 10 THE3N

9 JepxaTens st mpoOHpOK

10 Imatens (;1oxeuka 1yis 3a60pa BEIIECTB)

11 Pa3gaTo4Hblii JIOTOK

— (==~

12 Habop ¢akoHOB 1151 XpaHEHUs PaCTBOPOB
U PEaKTHBOB

15 KOMITJIEKTOB O 6 WTYK

13 Iunuuap u3mepuTenpHblii ¢ Hocukom 1-500

14 Crakan BeIcOKHit 500 M1

15 Habop épuIMKOB U1l MBITBS TTOCY BT

16 Xanat

17 Pe3unoBbIe IEpUaTKH

18 3alUTHBIE OYKHA

=N N[ W W

19 T'oprouee 1st CIUPTOBOK

20 M1 Ha OJTHY CITUPTOBKY
(na 1 pa3)

20 Bymara ¢punsTpoBaiibHas

1 Ha ouMH OKCIICPUMEHT

21 KomnuiexkT(bI) peakTHBOB (Tadanuna 8)

PeakTuBbI, KOTOPBIE MOT'YT HCIIOJIB30BATHCS IIPU MIPOBEICHUN XUMUYECKOTO
9KCHEPUMEHTa, CTPYHIHPOBAaHbEI B BOCEMb KOMIUIEKTOB (Tabimua 8). HabGopsl
pEeaKkTUBOB (MIPHUBEAEHHBIE B YCIOBHAX 3aJaHUI JTMHUU 23) COPMUPOBAHBI TAKHM
00pa3oM, YTO KaXAbIi HAOOp Ui OMHOTO 3aJaHHs IIEJTMKOM BXOJIHT B COCTaB
OJIHOTO W3 BOCBMH KOMILJICKTOB, YyKa3aHHbIX B Tabmuue 8. Bapumanter KUM,
KOTOphIe OyAyT HMCHONB30BaHBl Jiisi mpoBeaeHuss OI'D B onpenenéHHBIA JeHBb
sk3aMeHa B ogHOM [II1D, pexomenmyercss GOpMHPOBATh TAKHM OOpPa3oM, YTOOBI

3aJaHus 23 B B3THX BapvaHTax BKJIOYaIHd

BceOs Habophl PEaKTHBOB,

COZlepIKalllMecss B OJHOM WJIM JIByX M3 BOCBMU KOMIUICKTOB, KOTOpPBIC YKa3aHbI
B Tabmure 8. MHdopmarms o Homepe(-ax) KOMIIIEKTOB (13 TabnuIs! 8), peakTUBHI
U3 KOTOPBIX OyIyT WCIONB30BaThCS HA dSK3aMeHe B KoHKpeTrHoM [ITID
B KOHKPETHYIO [JaTy 9K3aMeHa, JOJDKHA OBITh JOBEJCHA JIO0 CICLHAINCTOB,
OTBETCTBEHHBIX 32 MOATOTOBKY HWHIMBHIYalIbHBIX KOMIUIEKTOB Y4YaCTHHKOB
JK3aMeHa, 3a01aroBpeMeHHo (He mo3Hee | JHS 10 MPOBEeIeHHS IK3aMEHa).

Tabnuya 8

Kommiekr 1

Kommiekr 2

PactBop ammuaxa
ConsiHast KUCIOTa
CepHas KHCIIOTa
I'mapokcu HaTpHs/Kaus
X10pua alOMHUHUS

N =
Sl e

ITepoxcun Booposa
CosnsiHast KUCnoTa
CepHas KucioTa
UapOKCH HATPHS/KATTHS
Xnopup Oapus
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6. Xmopux aMMOHUSA 6. Xnopua amoMHHHS
7. Xnopua MarHus 7. Xnopua KanbLus
8. Cynbdar amoMuHUSI 8. Cymeodar xenesa(1l)
9. Cynbdar nunka 9. KapOoHat HaTpust/kanus
10. ®ocdar kanus/HaTpust 10. Hutpar cepebpa
11. Hutpar cepebpa 11. Cynbedar HaTpus/Kamus
12. KapGonar HaTpust/Kaus 12. Hutpar narpus/kanus
13. Hutpar Gapus 13. Oxcun meau(1D)
14. XKeneso 14. Okcup anroMAHHUS
15. Unaukaropsl (pexondranent, 15. Unaukatops! (peHondranen,
METHJIOPaHX, JTaKMYyC) METHJIOPaHX, JAKMYC)
Komnuekr 3 Komnuexr 4
1. Comnsnas kuciora 1. Consnas kucnora
2. CepHnas KHCIOTa 2. CepHas KHCIOTA
3. T'mapokcup HaTpus/Kanus 3. T'uapokcupn HaTpus/Kamust
4. Xnopun 6apus 4. KapOoHaT HaTpHs/KaIUs
5. Hurpat kanbuus 5. Hurpar cepebpa
6. KapOoHnat HaTpusi/kanust 6. Hurpar Harpusi/kanus
7. ®ocodar HaTpus/Kanus 7. Xnopun KaabLus
8. Oxcun KpeMHUs 8. Xmopun Oapust
9. Oxcun meau(Il) 9. Cynboar xenesa(ll)
10. Cynsdar mequ(1l) 10. ®occar xanus/HaTpus
11. Hurpar cepebpa 11. Xnopupx xemnesa(Ill)
12. Xnopun nutus 12. Tlepokcupg Bomopoaa
13. XKeneso 13. Hurpar 0apus
14. Mens 14. Inuk
15. Unpukaropsr ($penondranens, 15. Unaukatops! (peHondranen,
METHJIOpaHX, JaKMYC) METHJIOPaHX, JAKMYC)
Kommiekr 5 Kommuiekr 6
1. Consnas KucnoTa 1. Consnas kucnora
2. CepHnas xucnora 2. CepHas KHCIOTA
3. Tmapokcupa HaTpHs/Kaus 3. Twuapokcua HaTpuUs/Kamust
4. Cynbat meaun(1l) 4. Xnopunx xenesa(Ill)
5. Cynbdar maraus 5. Cynbdar anomMuHus
6. Xnopux meu(1l) 6. Cynbdar nuHKa
7. Xnopua MarsHus 7. Xnopua TuTus
8. Hutpart cepedpa 8. ®ocdar Harpust/Kanus
9. Xnopua Oapus 9. Hutpar cepebpa
10. KapGonat HaTpust/kanus 10. Hurpar Oapus
11. Hutpar kanbuus 11. Xnopun maruus
12. ®ocdar Harpus/kanus 12. Cynsdat meau(Il)
13. Lunk 13. Anromunuit
14. Oxcun anroMuHUA 14. Menp
15. naukatops! (penondranenH 15. Unpukatops! (Genondranenn
METUIIOPAHXK, JTAKMYC) METUJIOPAHXK, TaKMYC)
Kommiekr 7 Kommuiekr 8
1. Comnsnas kuciora 1. Cepnas kucnora
CepHas kucyiora 2. ConsHas KUCIIOTa
3. T'mppokcuj HaTpUst/Kayus 3. T'mppokcun HaTpust/Kanus

© 2026 DenepanbHas ciryx0a 1o Hag30py B cepe 00pa3oBaHUs U HAYKH




Cremm¢uxanus KUM OI'D 2026 r.

XUMMUSI, 9 knacc.

22/25

4. CynbdaTt aMMOHHUS 4. TI'mapokcup KambLiust

5. Bpomun Hatpusi/kanus 5. TmapokapboHat HAaTpus
6. HWomun HaTpus/Kamust 6. XJopua KaubIus

7. ®ocodar HaTpus/Kanus 7. Hurpar cepebpa

8. Xunopun nutus 8. Hurpar Gapust

9. Hutpar cepebpa 9. Xiopua aMMOHUS

10. Hurpar narpus/xanus 10. Xnopun Hatpus/Kanus
11. Xnopun 6apus 11. Okcun Maraus

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

13. KapGonar HaTpust/Kaus 13. docdar narpus/kanus
14. Xnopun sxenesa(1T) 14. Cynbsdar maraus

15. UaaukaTopsl (METHIIOPAHXK, JTAKMYC, 15. UHanKaTopsl (METHIOPaHXK, JTAKMYC,

(denondranenn) tdenondranenn)

Ipumeuanus

e JInsg MPUTOTOBIEHHUSI PAcTBOPOB, BKIIOYEHHBIX B KaXAbIH U3 BOCBMH
KOMILJIEKTOB, IPUMEHAETCS AMCTH/IIMPOBAHHAS BOJA.
e Hammume cnemr-uepTsl B KOMIUIEKTAX pPEAKTHBOB M B OOIIEM MepedHe
BEIIECTB YKa3blBa€T Ha B3aUMO3aMEHSEMOCTb HAHHBIX DPEAKTHBOB IpU

BBIIIOJTHCHHUU 3aJIaHUA.

OOmwMii mepeYeHp BENIECTB, KOTOPhIE MOTYT OBITh BKITIOYEHBI B KOMILICKTHI
PEaKTUBOB, HCIIOIB3YEMBIX IS BBIIOJIHEHHS dKCIIEpUMEHTANBHOTO 3ananus OI'D

10 XMMUH, TIPEACTaBIICH B Tabume 9.
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B kakom BHJIC BKIIFOUCHBI

Ne BemecTpa
B KOMIUIEKTBI

21 | Cynbdat HaTpus / cymbdar Kaaust PactBop 5-10 %
22 | Cyabtar MarHus PactBop 5-10 %
23 | Cynbdat memu(1l) PactBop 5-10 %
24 | Cynbdat xenesa(ll) PactBop 5-10 %
25 | Cynbdar nuHka PactBop 5-10 %
26 | Cynbgar amoMUHUs PactBop 5-10 %
27 | Cynbgar aMMOHHS PactBop 5-10 %
28 | Hurpar HaTpust / HUTpAT Kaaust PactBop 5-10 %
29 | Kapbonat Hatpus / kapOoHAT Kayus PactBop 5-10 %
30 | M'mapoxapOoHaT HAaTpust / THAPOKApOOHAT KaIHs PactBop 5-10 %
31 | @ocdar narpus / Gpocdat kanus PactBop 5-10 %
32 | bpomupa Hatpus / 6pomu Kajus PactBop 5-10 %
33 Voana HaTpus / MO KU PactBop 5-10 %
34 | Hurpar Gapus PactBop 1-5 %
35 | Hutpar kanbums PactBop 5-10 %
36 | Hutpar cepedpa Pactop 5-10 %
37 | AMMuak PactBop 5-10 %
38 | Ilepokcuza Bomopoaa PactBop 3-5 %
39 | Mamukatopsl (METHIOpaHXK, JIakMyc, ¢eHondraienH)/ | PacrBopsl, Oymara

UHAUKATOpHas Oymara
40 | uctuaaupoBaHHas BOAa

Tabauya 9
o BefflecTna B xaxkoM BHZIE BKIFOUEHBI
B KOMIUICKTBI

1 AmoMuHMiH I'panynel

2 XKeneso Crpyxka

3 IuHk I'panyJbl

4 Menp TIpoBonoka

5 Oxcun meau(1l) TTopormrox

6 Oxcu Maraust TToporrox

7 OKcnI aIFOMUHAS [Topomok

8 OKCHIT KpeMHUS [Mopomok

9 CossiHas KHCII0Ta

PazbaBneHHBII pacTBOp

10 | CepHas KHCTIOTa

Pa36aBieHHBII pacTBOp

11 I'uapokcu Hatpusi / THAPOKCH KaJIHs

Pactsop 10-15 %*

12 | T'mapokcna KabIus

PactBop 0,1-0,2 %

13 | Xnopun HaTpust / XJIOPUA Kauus

PactBop 5-10 %

14 | Xnopun utHs

PactBop 5-10 %

15 | Xnopua Kanbuus / XJI0pu MarHus

PactBop 5-10 %

16 | Xmopun meau(Il)

Pactsop 5-10 %

17 | Xnopuj anoMuHus

PactBop 5-10 %

18 | Xnopun xenesa(1ll)

Pactsop 5-10 %

19 | Xnopus aMMOHUS

Pactop 5-10 %

20 | Xnopup Oapus

PactBop 1-5 %

4 Jlnst pactBopoB 11-38 1aHHOTrO MepeyHs KOHUEHTPALKs He 10JDKHA ObITh HIKE MPAHHIBI YKa3aHHOTO HHTEPBAJIa.
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Ipunooicenue 3
HMHcTpyKums no BHIMOJHEHUIO PAKTHYECKOTO 3aaHUsl

Buumanmue: B ciydae yxXyJILIeHUs] CAMOYYBCTBHS Mepe] HA4YaJI0M ONBITOB MJIM
BO BpeMsl HX BBINOJHEHUsI 00513aTEJbHO COOOIIMTE 00 ITOM OPraHu3aTopy
B ayAUTOPHH.

1. Bbl mpuctynaere K BBINOJHEHHIO NPaKkTU4YecKoro 3aaanusi. s storo
MONydHTe JIOTOK C JIaDOpaTOpHBIM O0OpYHOBaHHEM H  PEaKTHBAMH
y CHELHAINCTa MO OOCCHCYCHHIO Ja0OpaTOPHBIX pPAaboT B  ayIUTOPUH
(MHIUBUIYaNbHBIH KOMIUIEKT).

2. IlpourtuTe €€ pa3 NEpeuyeHb BEILECTB, NPUBEAEHHBINA B TEKCTE K 3aJaHMUIO,
n yoemutecs (Mo (GopMynaM W/WIHM Ha3BaHUSIM Ha STHKETKAax) B TOM, 4TO Ha
BBIJJAHHOM JIOTKE HaxoJsTCs YKa3aHHble B IlepeyHe BeIlecTBa (WM HuX
pactBopbl). [Ipu oOHapyKEHUM HECOOTBETCTBUS HAaOOpa BELISCTB Ha JIOTKE
MEepPEeYHIO BEIIECTB B YCJIOBHM 3aJaHHUS COOONIMTE 00 3TOM OPraHH3aToOpy
B ayIUTOPHHU.

3. Tlepex HayajJoM BbINOJHEHHMS] JKCHEePHUMEHTAa OCMOTPUTE EMKOCTH
C peakTHBaMH U IIPOAyMaiTe crmocod paborer ¢ HuMmH. IIpm 3TOM OOpatmTe
BHIMaHHE Ha MpaBHiIa, KOTOPBHIM BEI TOJDKHEI Clle10BaTh.

3.1. Ecnu B cKJISAHKe HAXOAWTCSl IHNETKAa. DTO O3Ha4aeT, 4ro 0TOop
JKUIKOCTH W TepenuBaHue e€ B HPOOHPKY Ul MPOBENSHHS PEaKLUuu
HEOOXOIMMO MPOBOJUTEH TOIHKO C IIOMOIIBIO MUNETKH. [ IpoBeneHNs
OIIBITOB 0TOMparoT 7—10 Kanens peakTusa.

3.2. Eciau numeTka B CKJSIHKE € KMAKOCTBIO OTCYTCTBYeT. B aToM ciryuae
MIepeNMBaHue PacTBOpPAa OCYLIECTBIIIOT 4epe3 Kpall CKISIHKH, KOTOPYIO
pacmonaraioT Tak, 4TOOBI IpH e€ HaKJIIOHE STHKETKAa OKa3anach CBEPXY
(«3THKETKY — B JIafoHb!»). CKISHKY MENJICHHO HAKJIOHSIOT HaJ
MPOOUPKO#A, MOKa HYKHBII 00bEM pacTBopa He mnepesibETcs B He€. O0BbEM
MepeNITOr0 PacTBOpa IOIDKEH COCTaBiATh 1—2 mia (1-2 cM mo BeIcoTe
TIPOOHPKH).

3.3. Eciu  pas  mnpoBeeHusi omnbiTa Tpedyercsi TNOPOIIKOOOpa3Hoe
(cpinmyuee) BemecTBo. OTOOP MOPOIIKOOOPA3HOTO BEIECTBA U3 EMKOCTH
OCYIIECTBIIAIOT TONBKO C MTOMOIIBIO JIOXKEUKHY MM IITaTEIIs.

3.4. Ecnu npu oTGOpe MCXOAHOT0 peakTHBA B3SAT €ro u3jminek. Bos3spar
M3JIMIIKA PEaKTUBA B UCXOJIHYIO0 EMKOCTh KaTeropuiecku 3amnpemeés. Ero
MMOMEIIAIOT B OTAEIBHYIO, PE3EPBHYIO MIPOOHPKY.

3.5. Cocyn ¢ UCXOAHBIM pEaKTUBOM (KHIKOCTHIO HJIM TOPOIIKOM)
00513aTeJIbHO 3aKPBIBAIOT KPBIIIKOH (IIPOOKOIA) OT 3TOH ke EMKOCTH.

3.6. Tlpu pacTBOpeHMH B BOJI¢ MOPOIIKOOOPAa3HOrO BEIIECTBA WM TPH
MepEeMEIINBAHNI PEAKTUBOB CJIeAyeT CJerka yIapsTh MalbleM MO IHY
TIPOOHPKH.

3.7. Ina ompeneneHus 3amaxa BeLIECTBA CJEAyeT B3MaxoM pYKH Hal
TOPJIBIIIKOM COCYJIa HANPABJISITH Ha ce0s1 Mapbl 9TOTO BELIECTBA.

© 2026 denepanbHas ciryx0a 1o Hag30py B cepe 0Opa3oBaHUs U HAYKH

Cremm¢ukanus KUM OI'D 2026 r. XUMMUS, 9 kmace.  25/25

3.8. Ecin peakTuB mnonaj Ha pa0ouuil CTOJI, KOXKY WJIHM OJeMkKAY,
HEOOXOIMMO He3aMEIIUTEIFHO O0PATHTECS 33 IIOMOIIBIO K CIICIHAIIACTY
1o obecrnedeHnIo 1abopaTOPHBIX PabOT B ayUTOPUU MM OPraHU3aTOPy
B ayIUTOPHH.

4. HauyumuaiiTe BBINOJHATHL ONbIT. [lociae mnpoBeneHUs Kaxaoll peakuuu
3alMCHIBAiTe B UYCPHOBHK CBOM HAONIOAEHMS 3a W3MEHCHWSIMH (WIH WX
OTCYTCTBHEM), TPOUCXOSIINMHE C BEIIECTBAMHU.

5. Bbl 3aBepmnin 3kcnepuMent. IIpoBepbTe, COOTBETCTBYIOT JIHM PE3YJIbTATH
ONBITOB BAIIUM TEOPETHYECKUM TIpeicKazaHumsM. llpum HeoOXoauMocTH
CKOPPEKTUPYNUTE UX, UCIIOJIB3Ysl 3alIUCH B UEPHOBMKE, KOTOPBIE CHEIAHbI NIPU
MPOBEAECHUHU SKCIIEPUMEHTA.
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