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Cneuudpuxanus
KOHTPOJIbBHBIX U3BMEPUTEJIbHBIX MATEPUAJIOB 1J151 IPOBECACHUSA
B 2026 roxy 0CHOBHOI'O roCcy1apCcTBEHHOI0 IK3aMeHa
no XUMUHN

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

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

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

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

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

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

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

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

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

3. CoorBerctBue 3aganuii KUM OI'D mikoJbHO# nporpamMmme

Cornacuo m. 6.3 cr. 12 ®enepansHoro 3akoHa oT 29.12.2012 Ne 273-@3
«O0 oOpa3oBanun B Poccuiickoii ®Denepanumu» mpu  pa3paboTKe OCHOBHOM
0011e00pa3oBaTeIbHOI [POrPaMMBI OpraHu3aIKy, OCYIIIECTBILSIFOLINE
00pa3oBaTeIbHYIO NESTENFHOCTh MO MMEIONIMM T'OCYIapCTBEHHYIO aKKPEAUTALUIO
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0o0pa3oBaTelIbHBIM TIpOTpaMMaM  HAYaJILHOTO  OOIIEro, OCHOBHOTO  OOIIEro,
cpemHero  obmero  oOpa3oBaHWs,  INIPEAyCMAaTPHBAIOT  HEMOCPEICTBEHHOE
NpHMEHEHUE MPH peallu3aliuy 00sA3aTebHON YacTH 00pa30BaTeNbHON MPOrpaMMBl
cpemHero obmiero oOpasoBaHus (emepanbHBIX pabodYMX MPOrpaMM MO Y4eOHBIM
npenqmeTraM «Pyccknit s3p1k», «JIuteparypay, «Mcropus», «OOmecTBO3HaHUEY,
«T'eorpadus». ITo octambHBIM y4eOHBIM MpeaMeTaM corjacHo m. 6.1 cr. 12
«comepKaHWEe W IUIAHHPYEMBblE pe3ylbTaThl Pa3pabOTaHHBIX 00pa30BATEIBHBIMU
OpraHm3alusAMH  OOpa3OBaTeNBHBIX IPOTPAMM  JOJDKHBI  OBITH HE  HIDKE
COOTBETCTBYIOIIIUX COJCPXKAHUS M IDIAHUPYEMBIX pe3yJIbTaToB (herepatbHbIX
OCHOBHBIX 00111€00pa30BaTENbHBIX IPOrPaMM»».

B tabmune 1 npuBenena uHpopmaius o coorBeTcTBur 3aaanuit KUM OI'D
(enepanpHOIt paboueit nporpaMMel.

Tabnuya 1
Coomeemcmeue 3aoanuti KUM OI'D wixonvhou npocpamme
Ne ITpoBepsiemblii 31€MEHT CoepKaHHs
3aJlaHus B IIKOJIBHOM nporpamMme 8—9 kinaccoB (6a30BbIil ypOBEHb)
1 8 kimace. 155.3.1; 155.3.4.

9 kiacc. 155.4.2

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

9 knacc. 155.4.3
6 8 kimace. 155.3.3
7 8 kmace. 155.3.2.

9 kiacc. 155.4.1
8 8 kmace. 155.3.2.

9 kiacc. 155.4.1
9 8 kmace. 155.3.2.

9 xmacc. 155.4.1;155.4.2; 155.4.3

10 8 xmacc. 155.3.2.
9 knacc. 155.4.1

11 8 kmace. 155.3.1.
9 knacc. 155.4.1

12 9 kiacc. 155.4.1
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Ne ITpoBepsieMblil 21€MEHT COAepPIKaHUs
3aaHus B IIKOJIFHOM MporpamMme 8—9 kiaccoB (6a30BbIi ypOBEHb)

21 8 kmace. 155.3.2.
9 kiacc. 155.4.1

22 8 kimace. 155.3.1; 155.3.2

23 9 xmacc. 155.4.1;155.4.2; 155.4.3; 155.5.4

13 9 knacc. 155.4.1

14 9 kiacc. 155.4.1

15 8 kmace. 155.3.3

16 8 kmace. 155.3.1; 155.3.1.
9 knacc. 155.4.4

17 9 knacc. 155.4.1

18 8 kmace. 155.3.1

19 9 xmacc. 155.4.4; 155.4.4; 155.4.6

20 9 kiacc. 155.4.1

1 o o
BxioueHa B cocTaB (pefepanbHO 006pa3oBaTENbHON IIPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMs (NPHKa3
Munnucrepersa npocsenienus Poccuiickoit @enepanmn ot 18.05.2023 Ne 370 (¢ u3MEHEHUAMN)).
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4. IToaxoasl k 0TOOPY coaep:xkaHus, paspadorke crpykrypsl KUM OI'D

JIudHOCTHBIE ~ pe3yJbTaThl  OCBOCHUS  OCHOBHOM  0Opa3oBaTENIbHOM
nporpaMmsl obydatomumuca (Ha ocaose ®I'OC 2021 r.) orpaxkaloT TOTOBHOCTB
O0ydJaroImuxcs PyKOBOACTBOBATBCS ~ CHCTEMOH  IIO3UTHBHBIX  I[GHHOCTHBIX
OpPHEHTALUMH U pPACIIUpPEHHE ONbITa NESITENbHOCTH Ha €€ OCHOBE U B Ipolecce
peanM3allid  OCHOBHBIX  HANpaBICHWH  BOCHHUTATEIBHOM  AEATENBHOCTH.
CopnepxaHrue W pe3ynbTaThl BbIMONHEHHS 3afaHuii OI'D cBA3aHBl B TOM 4YHCIe
C IOCTH)KCHHEM CJICHYIOUIMX JIMYHOCTHBIX pPE3yJbTaTOB OCBOCHUS OCHOBHOW
obOpaszoBarenbHOl mporpammbl o @I'OC 2021 r. B yacTH (U3NYECKOTO
(oco3HaHMe MOCIENCTBUI M HEMPHUATHE BPEAHBIX MPHUBBIUEK W UHBIX (HOPM Bpena
Ui (U3MYECKOro W ICHXHYECKOTO 3MO0pOBBS W JIIp.), TPYIOBOro (MHTEpec
K IPAaKTHYECKOMY M3Y4EHUIO npodeccuil U Tpyaa pa3auyHOro poaa, B TOM YHUCIE
Ha OCHOBE NMPUMEHEHUS U3Y4aeMOro MPeIMETHOTO 3HAHUS U JIp.), SKOJIOTHYECKOTO
(opueHTaIVs HAa TPUMEHEHHE 3HAHUN W3 CONMAIBHBIX U €CTECTBEHHBIX HAYK IS
penreHuss 3amgad B 00JNacTH OKpY)Karomield Cpensl, IUIAHHPOBAHUS ITOCTYIIKOB
U OLEHKHM MX BO3MOXKHBIX IIOCIEACTBUH Ml OKpYXaiolled cpeabl u Ip.)
BOCIIUTAHUS, & TAaKKe MPHUHATHA IIEHHOCTH HAayYHOTO IO3HAaHUS (OpHEHTaLus
B JICATCNBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX IpeACTaBICHHH
00 OCHOBHBIX 3aKOHOMEPHOCTSX PasBHTHsA YeEJIOBEKa, NPUPOIBI M OOILICCTBA,
B3aMMOCBS3SX Y€JIOBEKa C MPUPOJIHON M COLMaIbHOU cpenoi u np.). [logpoOHas
UHQOPMAIHS O JIMYHOCTHBIX PE3yJIbTaTaX OCBOSHHS OCHOBHOH 00Opa3oBaTeNbHOM
nporpamMel 1o @I'OC 2010 r. ¥ npeeMCTBEHHBIX JETATU3UPOBAHHBIX TPEOOBAHUIX
K JUYHOCTHBIM pesynpTaraM Bo @OI'OC 2021 r. mnpuBeneHa B paszzaene 3
koaudukaropa.

Bxmrouénnsie B KHMM  OI'D  3amaHust  BBIABISIOT — JIOCTHXKCHHE
METanpe/IMETHBIX W TPEAMETHBIX  PE3yJIbTATOB  OCBOCHHS  OCHOBHOM
o0pa3oBaTeiIbHOM  MPOrpaMMbl  OCHOBHOTO  o0miero  oOpasoBaHus. [lpu
BBIMIOJIHEHWU 3a/laHuil, TOMUMO IPEIMETHbIX 3HAHWW, YMEHHH, HaBBIKOB
U CHocoOOB  TIO3HABATENFHOM  JEATENBHOCTH,  BOCTPEOOBAHBI  TaKXke
yHHMBepcalbHble yuyeOHbIe MO3HABaTeIbHbIe, KOMMYHUKATHUBHbIE U PETYJISTHBHBIC
(camoopraHu3anus ¥ CAMOKOHTPOJIb) ACHCTBUSI.

Pa3zpaborka KIMM ocymectBmsmack ¢ y4€TOM  CIEAYIOMUX —OOMIMX
MTOJIOKEHU.

— KHWM opueHTHpOBaHBI Ha MPOBEPKY CPOPMHUPOBAHHOCTH YMEHUH, BUIOB
JESITeTbHOCTH, KOTOpBbIE HEOOXOIUMBI MpPH YCBOCHHHM 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 CTAaHAAPTOM OCHOBHOTO OOMIEro

o0Opa3oBaHusl.

— KUM npusBans! o6ecrieqnBaTh BO3MOKHOCTh TU(P(epeHIINPOBAHHON OLIEHKH
MOJATOTOBKU JK3aMEHYEeMBIX. B 3THX mensx MmpoBepKa OCBOCHHS OCHOBHBIX
YMEHHU W DJIEMEHTOB COJIEPXKAHUS Kypca XHMHHU OCYIIECTBISIETCS Ha TPEX
YPOBHSIX CJIO)KHOCTH: 0230BOM, MOBBIIICHHOM U BHICOKOM.

—  VY4eOHbI MaTepuan, Ha 0a3e KOTOPOTO CTPOSATCS 3allaHusi, OTOMpPAETCs IO
MPHU3HAKy €ro 3HAYUMOCTH s 00meo0pa3oBaTeNbHOH —IMOITOTOBKH
BBIITyCKHUKOB OCHOBHOM MIKONEI. [Ipu 3TOM 0c000€ BHUMaHHUE YAEISIETCS
TEM 3JIEMEHTaM COJIepXaHUs, KOTOPhIE IOJy4aloT CBOE pa3BUTHE B Kypce
XUMUU CpeIHEN IIKOJBI.

ConeprkaHne 3afaHHil pa3pabOTaHO IO OCHOBHBIM TeMaM Kypca XHMHH,
00bEeTMHEHHBIM B CEMb COJICPIKATEIBHBIX 0710K0B: «[lepBOoHAYAbHBIC XUMUYIECKUE
nousTus», «llepuogmueckuit 3akoH u Ilepuonnueckas cucreMa XHUMHYECKHX
snementoB JI.M. MenneneeBa. Crtpoenune aroma», «CTpoeHUE BEIIECTBaY,
«XuMHu4YecKne —peakium», «BakHeWnne TPENCTABHTENM  HEOPTaHMUESCKHUX
BellecTB. Hemeramnsl U ux coenuHeHUs. MeTauibl U UX COEAUHEHUSN», «XHUMUS
U OKpYy>Karomas cpenay», «Pacuére.

5. Cea3b 3x3amMenanmuonnoi mogeau OI'2 ¢ KUM EI'D

IIpeemctBenHoCcTh Momenmu OI'D 2026r. ¢ KUM EID mno xumun
MPOSIBIISIETCSI KaK B COJIEPIKATENbHOM, TaK M B JESITEIIbHOCTHOM COCTaBIISIONIEH
9K3aMEHAMOHHON MOJAENIH. JTO CTajJ0 BO3MOXKHBIM MpPEXKIE BCEro Omaromaps
UCIIOJIb30BaHUIO (GOopM H (HOPMYJIHMPOBOK 3aJaHUM, AHAJIOTHYHBIX MOJCISM
3amanuit EI'D. Tak, mis npoBepkd C(HOPMUPOBAHHOCTH YCBOCHHUS TOHSTHIA,
U3y4aeMbIX B CHCTEMaTHYECKOM Kypce XMMHHM OCHOBHOM IIKOJIBI, MPEAIararoTcs
3alaHus, TpeAyCMaTpUBAIONIME KOHTPOJb  JIOCTMKEHHS  METalpeAMETHBIX
TUTAHUPYEMBIX PE3yJIbTATOB: Ha CPaBHEHHE HIIM KJIACCU(UKALUIO TpeasiaraéMbixX
00BEKTOB, aHalmu3 M OQOpPMIICHHE MIAaHHBIX, IOMYYEHHBIX IPH MPOBEICHUHU
XUMHUYECKOTO OKCIIEpUMEHTa, a TaKXKe Ha HX IpPUMEHEHHEe B Ipolecce
JapHenTel paboThl ¢ XUMHIESCKOH HHPOpMAIHeH.

B KM OI'D no XxuMuM TakKe BKJIIOYEHBI 33/IaHus, MPEAyCMaTPUBAIOIINE
MIPOBEPKY YMEHMsS MPOrHO3UPOBATH BO3MOYKHOCTh MPOTEKAHHUSI XUMHUECKUX
peaknuil ¥ cocTaB 00pa3yrOUIMXCs MPOIYKTOB PEaKIUi, OMUCHIBATD TPU3HAKH MX
MPOTEKaHWsT WM ONPEACTSITh PEaKTUBBI, 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
CaMoCTOSITEeNNbHOE (OPMYJIMPOBAaHWE W 3alKCh OTBETa B BHIC 4YHCIA WIH
MOCNIEA0BATEIbHOCTH LUDD.
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Yacte 2 conmepxut 4 3amgaHusa: 3 3aJaHus 3TOM YaCTH IMOAPa3yMEBArOT
3aMch pa3BEPHYTOrO OTBETA, | 3aJaHHE 3TOW YacCTH MPEAIOoyaracT BBIIIOJHEHHE
pEAIbHOT0 XMMHYECKOT0 SKCIIEPUMEHTa U O)OPMIICHHE €TI0 Pe3yJIbTaTOB.

Pacnpenenenue 3aganuii mo yactsim KM nipeacrasiieHo B Tabmiume 2.

Tabnuya 2
Pacnpedenenue 3adanuii no wacmam KUM
Yactu Komu- Makcu- IIporenT MakcuManbHOTO nepsuyHoro | Tum 3aganuit
paboThl | YecTBO MaJlbHbIi OaJuta 3a 3aJ1aHUs ITaHHON YacTH
3a/laHNH | TIEPBUYHBII 0T MAaKCHMaJIbHOTO TIEPBUYHOTO Oajia
Oana 3a BCIO paboTy, paBHOro 38
Yacrs 1 19 24 63 C xpaTkum
OTBETOM
Yacts 2 4 14 37 C pa3BEpHYTHIM
OTBETOM
HUtoro 23 38 100

7. Pacnpenenenue 3apanuii KHM OI'D no coaep:kaHuio, npoBepsieMbIM
Tpe0OBaHMSIM K pe3y/IbTaTaM O0CBOeHHUsI OCHOBHOI 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOT0 00111ero 00pa30BaHus

ITpu onpenenenun konuuectsa 3aaanuii KUM OI'D, opueHTUpOBaHHBIX Ha
MPOBEPKY YCBOCHHS y4EOHOTO MaTepuayia OTACIbHBIX COJEPIKATEIbHBIX OJIOKOB/
JIMHUH, YIUTHIBAJICS MPEXIE BCEro 00bEM, 3aHIMAaeMbIil UMH B COJECPIKaHUH Kypca
xumud. Hampumep, OBLT NPHHAT BO BHUMAaHHWE TOT (akT, 4YTO B CHCTEMeE
MOJTOTOBKH OOYYaIONIMXCS OCHOBHOWM IIKOJIBI HAuOONbIIMA OO0BEM 3HAHMU,
OIIPEACISAIONINX yYPOBEHb X MOATOTOBKH, OTHOCHTCS K TaKHM COJEP>KAaTeIbHBIM
OmokaMm, Kak «XHMHUSCKHE peaknum» H «BaxkHelmme mpeacTaBUTeNH
HEOPTaHWYECKMX BellecTB. HeMeTtamnsl W WX coemuHeHHWs. MeTauiel U UX
coemuHeHHus». [lo 3TOW mpUYMHE CyMMapHas Joiis 3agaHuii (0T o0Iero
KOJIMYECTBA BCEX 3aJaHWUil), MPOBEPSIOIINX YCBOCHHE HX COAEPKAHHSA, COCTABMIIA
35% u 25 % COOTBETCTBEHHO.

Pacripenenenve 3agaHuii MO colep:KaTeNbHBIM pasfieaM  OTpa)aeT
Tabnuua 3.

Tabauya 3
Pacnpeoenenue 3a0anuiit KUM no cooepacamenvuwvim pazoenam
Ne Hassanue paznena Komu- Makcu- IIporeHT MakCHMaIbHOTO MEPBUY-
YeCTBO MaJIbHBbIi Horo Gaiuia 3a 3alaHus TaHHOTO
3a/laHuil | TEPBUYHBIN | BUJA JEATEIBHOCTH OT MAKCHMaJlb-
Gaun HOTO MEPBUYHOro OaIa 3a BCIO
paborty, paBHoro 38
1 | IlepBoHavabHBIC 3 4 10,5
XMMUUYECKHE TOHSTHS
2 | Ilepuoamyecknii 3aKoH 3 4 10,5
u Ilepuogudeckas cucrema
XUMHYECKHX JIEMEHTOB
J.N. Menneneena.
Crtpoenue aToMOB
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Ne Hazpanue paznena Konu- Makcu- IIpoueHT MakcUMaIbHOIO IEePBUY-
YEeCTBO MaJIbHBII HOTO OaJiia 3a 3aJaHus JaHHOTO
3aJaHMil | TEPBUYHBIN | BH/A ACSITEIBHOCTH OT MaKCHMallb-
Oaun HOTO MEePBUYHOro 0aja 3a BCIO
paboty, paBHoro 38
3 | CtpoeHue BeniecTBa 1 1 2,6
4 | BaxHeiinme mpeacTaBUTeIN 6 13 34,2
HEOPraHUYECKHUX BEIIECTB.
Hewmeranbt
U UX COCIMHEHHUS.
MeTaJuibl ¥ MX COSAMHEHHS
5 | XuMHUuecKue peakiu 6 9 23,7
6 | XuMus ¥ OKpyIKaromiast 2 3 7,9
cpena
7 | Pacuérsl 2 4 10,5
Hroro 23 38 100

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

Yacte 1 KHUM coxmepxut 14 3amaHuii 0a30BOr0 ypOBHS CIIOKHOCTH
U 5 3a7aHUi HOBBILIECHHOIO YPOBHS CIOXHOCTU. YacTs 2 comepxutr 4 3amgaHus
BBICOKOT'O YPOBHS CJIOKHOCTH.

Pacmipenenenue 3agaHuii o ypoBHAM CI0KHOCTH IIPEACTABIEHO B TabmuLe 4.

Tabnuya 4
Pacnpedenenue 3a0anuti no ypogHaM CLONCHOCMU
YpoBeHb KomuuectBo Makcu- TIpoueHT MakCUMaJIbHOIO IEPBUYHOTO
CJIOKHOCTH 3aIlaHUI MaJIbHBIN Oaya 3a 3a1aHKs TAHHOTO YPOBHS
3a1aHuit NEPBUYHBIA | CJIOKHOCTH OT MAaKCHMaJIbHOTO IEPBUYHOTO
Oasn Oasa 3a BCro paboTy, paBHOTO 38
BasoBblit 14 14 37
TToBbITICHHBIH 5 10 26
Bricokuii 4 14 37
HWroro 23 38 100

9. IIpoa0/IZKUTEIBLHOCTH IK3aMeHa

Ha BrInosHeHNE SK3aMEeHAIMOHHOM paboThl oTBoUTCs 3 yaca (180 MunyT).

Pexomenayemoe Bpemst BhIOJHEHUs 3aqanuid yactu 1 — 60 munHyT (1 yac),
a BBIMIOTHEHHS 3a1aHuii yactu 2 — 90 muHyT (1 gac 30 MuUHyT).

K BbimonmHeHuo 3amanus 23 y4yaCcTHHK MOXKET HPUCTYIIATh HE paHee 4yem
yepe3 30 MUHYT IIOCJIEe Hadyajla HK3aMeHa.

10. lonosiHUTEIbHBIE MATEPHAJIBI U 000PY/I0BaHUE
[MepedeHb JOMOTHUTENBHBIX MAaTEPUATIOB U 000PYIOBaHHUS, HCIIOIb30BaAHHE
KOTOpBIX pa3pemieHo Ha OI'D, yTBepkagaercs NpPUKa30oM MHUHIIPOCBEIICHUS
Poccun u PocobpHanzopa.
YyacTHHKaM 3K3aMeHa pa3peniaeTcs UCI0JIb30BaTh CIEAYIOUIIE MaTepHaIbl
u 000opyI0BaHueE:!
— llepuogmueckas cuctema xumuueckux anementoB .M. Menneneesa;
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— Tabnuia pacTBOPUMOCTH COJIEH, KHCIIOT U OCHOBAHMIA B BOZIE;

—  JNEKTPOXUMHYECKUH psT HANPSDKESHAH METaILIOB;

—  HeNMporpaMMHUpPYEMBbIil KalbKyIATOD;

— JMHeWKa a1 opOpMIICHHUS OTBeTa B TaOIMYHOM (opme;

— mabopaTopHoe 0OOpyHOBaHHME JUIS NPOBEACHHUS XHUMHYECKHX OIIBITOB,
npenycMoTpeHHbIx 3ananusamu KM (Ilpunoxenue 2);

— WHAUBHIYalbHBIH KOMIIIEKT XHMHUYECKHX PEaKTUBOB H 00O0pPYyIOBaHUS
(ITpunoxenue 2).

11. CucreMa OleHUBAHMS BbINOJHEHHS OTAEJIbHBIX 3aJaHUH
M IK3aMeHAIHOHHOI1 paGoThI B IeJIOM

IIpaBuiibHOE BBITTONIHEHHE Kaxaoro u3 3ananuit 1-3, 5-8, 11, 13-16, 18, 19
oreHuBaercst 1 OamioM. 3aqaHue CUUTACTCS BBIMOJIHEHHBIM BEPHO, €CJIM OTBET
3amnucaH B TOH opme, KOTopas ykazaHa B MHCTPYKIUH IO BBITOJHEHHUIO 33aHHS,
1 IIOJIHOCTBIO COBIIAZAET C STAJIOHOM OTBETA.

IIpaBuibHOE BBIIONHEHHE Kakaoro w3 3amanud 4, 9, 10, 12 u 17
olieHMBaeTcs 2 O6ayuiaMu. 3aJiaHue CUMTAETCS BBIMOJIHEHHBIM BEPHO, €CIIH OTBET
3arucaH B TOi (opMme, KOTOpasi yKa3aHa B MHCTPYKIIMH 110 BBITIOJHEHUIO 33aHUS,
1 IOJHOCTBIO COBIAJAET C 3TAJOHOM OTBETA: KaXKIBIi CMMBOII B OTBETE CTOUT Ha
CBOEM MecCTe, JUIHUE CUMBOJIBI B OTBETEC OTCYTCTBYIOT. BbicTaBnsercs 1 Oa,
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 OoJblle TpPeOyeMOro, BBICTABISIETCS
0 6a;utoB BHE 3aBHCUMOCTH OT TOro, OBUIM JIM YKa3aHbl BCe HEOOXOAUMbIE
CHMBOJIBL.

IIpoBepka BbImonHeHus 3amaHuil 20-23 ocyuiecTBiseTCsl NPEIMETHOM
KOMHCCHEH B COOTBETCTBHH C KpPUTCPHSAMHU OIICHUBAHUS BBINOJHEHUS. [lpu
OLICHMBAHWHM  BBIMOJHEHUS KaXIOTO0 W3 3aJaHUil JKCIEepPT Ha OCHOBE
MPEIOCTABICHHBIX KPUTEPHEB OIICHUBAHUS BBISIBIIIET B OTBETE SK3aMEHYEMOTO
OIICHMBAEMBbIE DJIEMEHTHI, KAKABIA M3 KOTOPBIX OIeHUBaeTcss 1 Oamiom.
MakcuMalbHBIN Oal 3a BRIMOJHECHHE Kaxkaoro u3 3aganni 20, 21 u 22 — 3 Oamnia;
3a BBINMOJIHEHHUE 3a1aHus 23 — 5 0ajuIoB.

3amanus ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITH BBITIOJIHEHBI K3aMEHYEMBIM
pasHbiME criocobamu. [109TOMY NpHUBEIEHHBIE B KPUTEPHUIX OLICHHBAHUS 00pa3IIbl
pelIeHUH CIeIyeT pacCMaTpUBaTh KaK OJWH M3 BO3MOXHBIX BapHAaHTOB OTBETA.
DTO OTHOCHUTCS MPEKEC BCEro K CrIoco0aM pelieHus pacyETHBIX 3a71ay.

MakcuManeHBIH TEepBUYHBI Oamia 3a BHINONHEHHE SK3aMEHAIMOHHOU
pabotsr — 38.

B cootBerctBuu ¢ IlopsakoM TpPOBEACHUS TOCYNApCTBEHHOW HMTOTOBOM
aTTecTaluu 1o 00pa30BaTEIbHBIM MPOrpaMMaM OCHOBHOTO OOIIEro o0pa3oBaHus
(mpuka3 Munnpocsemenus Poccun n Pocodpramzopa 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 4Hcle yCTHBIX) Ha 3anaHus KM B COOTBETCTBHH C KPUTEPHIMHU
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OIIEHMBAHUS MO0 COOTBETCTBYIOIIEMY YYeOHOMY IpEaMeTy, pa3pabdoTKa KOTOPHIX
OpraHu3yeTcst POCO6pHa}130p0M2 <...>.

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

B choywae cymiecTBEHHOrO pacxoXIEHUS B  NEpBUYHBIX  Oaiax,
BBICTABJICHHBIX ~ JBYMsS  OKCIEPTaMH, Ha3HA4yaeTcs  TpPEThbs  IMPOBEpKA.
CylecTBeHHOE pacxXOXIeHHE B TEPBHYHBIX 0ajlaX OINpPENeNieHO B KPUTEPHIX
OIICHUBAHUS MO0 COOTBETCTBYIOIIEMY YYEOHOMY IMpPEIMETY, pa3padoTKa KOTOPBIX
opranuzyetcst Poco6pHanzopom.

Tperuii »sKkcnepT Ha3HAYaeTCs IO COTJIACOBAHHIO C  MpeJcenaTesieM
MpPEeIMETHOH KOMHCCHM U3 YHCJIa OJKCIEpTOB, paHee He IPOBEPSIBIINX
9K3aMEHAIOHHYIO paboTy.

TperbeMy 3KCHEpTy MPEeAOCTaBIsETCS WHPOPMAIMS O MEPBUYHBIX Oaiax,
BBICTaBIICHHBIX OKCIIEPTAMH, PaHee MPOBEPSABIINMH YK3aMEHATMOHHYIO paboTy».

Cy11ecTBeHHBIMU CUHUTAIOTCS CIEIYIOIINE PACX0XKICHHS.

1. PacxoxaeHue Mexy Oamyiamu, BHICTABICHHBIMH JIByMsI SKCIIEPTaMH 32
BBITIOJIHEHHE JII000r0 u3 3amanuii 20-23, cocrasnser 2 win Oonee Oamna. B atom
Cllyyae TPETUH HKCIEPT TMPOBEpSeT TOJNBKO T€ OTBETHl Ha 3aJaHus, KOTOPHIE
BBI3BAJIM CTOJIb CYIIECTBEHHOE PACX0XKIEHHUE.

2. PacxoxaeHue B pe3ysibTaTax OLUEHHBAHHS JBYMS SKCIEPTaMU OTBETA Ha
onHo u3 3amanuii 20-23 3akirodaercs B TOM, YTO OJWH SKCHEpPT yKazal Ha
OTCYTCTBHE OTBETa Ha 3aJaHHe B K3aMEHAMOHHOW paboTe, a APYrod SKCHepT
BBICTAaBMJI 32 BBIMIOJIHEHUE 3TOTO 33J[aHUs HEeHYJIeBOi Oait. B aTom ciyuae Tpetuit
JKCIIEPT MPOBEPSET TOJILKO OTBETHI HA 3a/IaHUS, KOTOPHIE ObLIN OLIEHEHBI CO CTOJb
CYLIECTBEHHBIM PACXOKACHUEM.

3. Cutyanuu, B KOTOPBIX OJMH JKCHEpPT yKa3aJl Ha OTCYTCTBHE OTBETa
B DK3aMEHAIIMOHHOW paboTe, a BTOPOil JKCHEepPT BBICTABMJI HYJIEBOH Oaimn 3a
BBITIOJIHEHUE JTOTO 3aJaHus, HE SBISIOTCA CHUTYalHsIMH CYIIECTBEHHOTO
PacX0OXKIEHHS B OL[CHUBAHHU.

Ha ocHoBe 0ayjIoB, BHICTABJICHHBIX 32 BBIMOJNHCHUE BCEX 3aJaHU PabOTHI,
MOJICYUTHIBACTCS CyMMAapHBIN NEPBUYHBIN 0aJU1, KOTOPBIH NIEPEBOINUTCS B OTMETKY
110 IATHOAUIBHOM IIIKaJIE.

12. YeaoBus npoBeaenusi padoTbl

JlaGopaTopHEIE ONBITHl IIPU BBINONHEHWH 3aJaHus 23  TPOBOIATCS
B YCIOBUSIX XHMMHUYECKOW Jjaboparopud, oOOpyAOBaHHE KOTOPOH HOJIKHO
cooTBeTcTBOBaTh TpeboBanusM CanlluH k kabuHeTaM XUMUH.

Ilepen HawaoOM SK3aMEHAIMOHHOW PabOTHI CIIEIHANCT MO IPOBEACHHIO
MHCTPYKTaXa U 00ecrie4eHuI0 JIabopaTopHBIX padOT HHCTPYKTUPYET yYacTHUKA(-OB)
9K3aMeHa II0 BBHINOJHEHHUIO NPAKTHUECKOTO 33JaHusl, a TaKkkKe IO TEXHUKE
0e30MacHOCTH TIpH O0palIeHuH C JIAOOPATOPHEIM 00OpYIOBAaHHEM M PEaKTHBAMHU
O[] TOJIIHCH KXKJO0I0 YUaCTHUKA 3K3aMEHa.

2 Yacts 14 crateu 59 demepanbHoro 3akoma ot 29.12.2012 Ne273-®3 «O6 obpasosamun B Poccuiickoii
Denepanym».
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K BbImonmHeHuio 3amaHus 23 He JONMYCKAKTCH YYaCTHMKH DK3aMeEHa,
He MpOIIEANINe HHCTPYKTaXKa 10 TeXHUKe Oe30macHocTH. [IpruMepHas HHCTPYKIHS
0 TeXHHKe Oe30macHoCTH npuBeseHa B [Ipunoxernu 3.

Jns  BBINONHEHHS XHMHYECKOTO 3KCHEPHMEHTa, IIPEAyCMOTPEHHOTO
3agaHueM 23, KaKJIOMy YYacTHHKY SK3aMeHa IIpejuIaracTcsi WHAWBHIYaJIBHBIA
KOMIUIEKT, COCTOSIIHH 13 OIpeieIéHHOr0 Habopa 060pyI0BaHUs U PEaKTHBOB.

HabGop oOopynoBaHMS, BXOASIIETO B HHAWBUIYAIBHBIH KOMIUIEKT
yuactHuka OI'D mo Xmmmum, IUIi BCEX YYacTHHKOB OJMHAKOB M IIPEICTaBIICH
B Tabmuie 6 [Ipunoxenus 2.

Habop peakTHBOB, BXOAAINX B WHAWBHIYaJbHBIH KOMIIIEKT YYacTHHKA
OI'D nmo XUMuUM A7l BBIIOIHEHUs] XUMHYECKOTO SKCIIEPUMEHTA, BKIIOYaeT B ceds
IATh Pa3sUYHBIX BEIIECTB (MM HMX PACTBOPOB), MEPEUUCICHHBIX B YCIOBHH
3amanmug 23 xaxjgoro Bapmanta KVIM. Hammmen (popmynsl mimm Ha3BaHUS) Ha
CKJISHKAX C BelleCTBAMH, BbIJAaBaeMbIX 3K3aMEeHYeMOMY /ISl NpPOBeJAeHHs
peaKkuuii, JOKHBI IOJHOCTBIO COOTBETCTBOBATH IIEPEYHI0 PEAKTHBOB,
KOTOPbIii yKa3aH B YCJIOBUH 3a1aHU5.

Ilepeunn BemecTB W J1aOOpaTOPHOrOo OOOPYIOBAHHUS, BKIIFOUAEMBIX
B MHAWBHUIyaJlbHbIE KOMIUIEKTH y4acTHHKOB OI'D Mo XWMHH JUIS BBITOTHEHHS
AKCIICPIMEHTANIBHBIX 3aJaHUH, COCTaBJICHBl HA OCHOBE OOIINX IEepPeYHeH, KOTOphIe
npusezieHs! B [Ipunoxenun 2.

13. N3menenust B KUM 2026 roga no cpaBuenuio ¢ 2025 rogom
W3menenus cTpykTypsl u conepxanus KIIM oTcyTcTBYIOT.
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IIpunooiwcenue 1

Tabnuya 5
0600ménnblii nuian Bapuanta KUM OI'D 2026 roxa
no XUMHUN
Yposru crnoscnocmu 3a0anus: b — 6azoewiii, I1 — noswviuennsiii, B — 8bicoxuii.

No [TpoBepsiembie MpeaMeTHBIE TPeOOBaAHHUS Konpr Konawr TpeboBa- | YpoBenb | Makcumanbnbiii| [lpumeproe
3a1a- K pe3yJbTaTaM OCBOCHUS 00pa30BaTeIbHOM MPOrpaMMbl IIPOBEPSAEMBIX HUU K CIIOX- 0aJsut 3a BBINOJI- | BpeMs BBITIOJI-
HUS DIIEMEHTOB PEIMETHBIM HOCTH HCHHE 3aJ[aHus | HCHUS 3a7a-

colepkKaHus | pesynbTaraM | 3agaHus Hus (MMH.)
Yacrs 1
1 Baanenue cucreMoii XMMHYeCKHX 3HAHMHA ¥ yMeHue npu- | 1.1, 1.2, 6.3, 1.1,3.1,3.2 b 1 3
MEHAITh CHCTEeMY XHMMHMYECKMX 3HAHMM, KOTOpas BKJIIOYAET 6.4,6.5

Ba)XXHEUINME XUMHWYECKHUE IOHATHUI. XUMHUYECKUU DJICMCHT,
aTOM, MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO,
OoHOpOJHAad U HCOAHOPOAHAA CMCCh, IPCACIbHO AOITYyCTUMAA
koHuentpanus (I1JIK), koppo3us MeTaioB, CIijiaBbl; yMeHHe
HHTEIPUPOBATH XUMUYECKUE 3HAHWUA CO 3HAHUSAMM IPYTHX
y4eOHBIX TIPEIMETOB;

BJajleHHe OCHOBAMHM XHMHYECKOil T'PaAaMOTHOCTH, BKJIIO-
yamuled: yMeHHE TMPaBWIBHO WCIONB30BaTh HM3yUCHHBIC
BCIICCTBA U MATCpHaAJIbl, B TOM YHUCIC MUHCPAJILHBIC YI[06-
pEHHS, METAJIbl M CIUIaBbl, MPOAYKTHI TEPEPaAOOTKU MPH-
POIHBIX HCTOYHHMKOB YIVIEBOAOPOJIOB (yIis, NPUPOIHOIO
rasza, HeTH) B OBITY, CEIbCKOM XO3SIMCTBE, Ha MPOU3BOJICTBE
U TIOHUMAHUC 3HAYCHHA KHUPOB, 6€JIKOB, YIJIE€BOOOB I
OpraHu3Ma 4eJOBEeKa; YMEHHE IPOTHO3UPOBATh BIIUSHUEC
BCIICCTB U XHUMUYCCKUX IIPOLCCCOB HAa OpraHM3M YCIIOBCKa
¥ OKPYKAIOIIYIO MPUPOJTHYIO CPETy

2 YMmeHue o0BICHATH CBsI3b MOJIOKEHUS neMmeHTa B Ilepuo- 2.1,2.2 1.2,5 b 1 3
JTUYECKON CHCTEME C YHUCJIOBBIMH XapaKTEPUCTHKAMH CTPO-
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[TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS
K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongul
MIPOBEPSIEMBIX
3JICMCHTOB
coJiepKaHus

Konpr Tpebona-
HHUM K
peAMETHBIM
pe3yJibTaTamMm

YpoBeHb
CIIOXK-
HOCTH

3a/laHus

MaxkcumanbHbIH
0aJuI1 3a BBIIOJI-
HEHUE 3aaHUs

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

€HUsl aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj sijapa,
o0111ee 4MCiI0 AIIEKTPOHOB), pacHpeAeICHUEM IIEKTPOHOB T10
SHEPreTHYECKUM YPOBHSIM aTOMOB IIEPBBIX TPEX IEPHUOMOB,
KaJlid W KalblusA; YMEHHE MCIOJb30BaTh MOJEIU Ui
00BSICHEHUS] CTPOEHHSI aTOMOB U MOJIEKYJI

IIpeacraBiienMe O NEPUOAUYECKOW 3aBUCHUMOCTH CBOMCTB
XUMUYECKHUX JIEMEHTOB (pagnyc aToma, 3JIEKTPOOTPHUIIATEb-
HOCTb), MPOCTBIX M CIIOKHBIX BEIIECTB OT TOJOXKECHHS
aneMeHToB B Ileprognueckoil cucteme (B MajblX NEpUOAAx
Y TJIaBHBIX MOATPYMIAX) U ANEKTPOHHOTO CTPOEHUS aToMa

23

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

1.3

8.1

YMeHue onpeeasiTb BUJ XUMHUYECKON CBA3HM M THIT KPUCTAJI-
JIMYECKOM CTPYKTYPBI B COCAUHEHUSAX

3.1

8.2

IIpeacraBiienne o MEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XH-
MHUYECKUX 3JIEMEHTOB (paauyc aToMa, 3JIEKTPOOTPULATEIb-
HOCTB), TPOCTBIX M CJIIOKHBIX BEIIECTB OT MOJIOKCHHS DJIEMEH-
ToB B [lepuoanueckoii cucreme (B MaJIbIX MEPUOJAX U TJIABHBIX
MOJTPYyITax) U AIEKTPOHHOTO CTPOCHHUS aToMa; yMeHHe 00bsi-
CHATH CBS3b MOJIOKEHUS AieMeHTa B [lepuoauueckoit cucreme
C YHMCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XUMHUYEC-
KHX 2JIEMEHTOB (COCTaB M 3apsij siApa, oOIIee YIcIo AJIEKTPO-
HOB), pachpeiesieHueM JJIEKTPOHOB II0 DHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KAWL U KAJIBIIHS

22,23

5,6

YMenne kiaaccupuuupoBaTh HEOPraHMYECKHUE BENIECTBA

4.1

7.2

YMeHHe XapakTepu3oBaTh (pu3nyecKkne M XUMHYECKHE
CBOWCTBA TPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJIOPO/I,
rpaduT, amMas, KpeMHHH, a30T, Gpocdop, cepa, XJIop, HATPUH,

42,43,
4.5,4.6

9.1,9.2
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[TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS
K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongul
MIPOBEPSIEMBIX
3JICMCHTOB
coJiepKaHus

Konpr Tpebona-
HHUM K
peAMETHBIM
pe3yJibTaTamMm

YpoBeHb
CIIOXK-
HOCTH

3a/laHus

MaxkcumanbHbIH
0aJuI1 3a BBIIOJI-
HEHUE 3aaHUs

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

KaJIMi, MarHui, KaJblMi, aJIOMUHUM, JKEJIe30); CI0KHBIX
BEIIIECTB, B TOM YMCJI€ UX BOJHBIX PACTBOPOB (BOJAA, aMMHaK,
XJIOPOBOZIOPOJ, CEPOBOJOPO]], OKCUABI U THIPOKCUABI METal-
noB [-IIA rpynn, amomunus, meau(Il), munaka, xemeza(ll
u III); okcunel Hemerannos: yriaepoaa(ll u 1V), kpemuusa(IV),
azora u ochopa(lll u V), cepsi(1V u VI), cepuucras, cepHas,
a3oTucTas, as3oTHas, QocdopHas, yroipHas, KpeMHHUEBas
KHCJIOTA U X COJIH)

YMenune xapakrtepu3oBarhb (QU3MUYECKHEe H XHUMHYECKHUE
CBOIICTBA MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJOPOJ, Tpa-
¢ur, anmma3s, kpemHmiA, a30T, docdop, cepa, XJop, HATPHUH,
KaJIMi, MarHui, KaJblMi, aTFOMAHHM, KeJe30); CI0KHBIX Be-
IIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOpPOB (BOJA, aMMHAK,
XJIOPOBOJAOPOJ, CEPOBOAOPO, OKCUIBI U TUAPOKCUIBI METAII-
noB [-IIA rpynn, amomunus, meau(Il), munaka, xemesa(ll
u III); oxcuasl HemeramnoB: yraepoga(ll u 1V), kpemuusa(I1V),
azota u pocdopa(lll u V), ceper(IV u VI), ceprucras, cepHas,
a30TucTast, a30THas, ¢pocdopHas, yroapHast, KpeMHUEBasI KHC-
JIOTa U UX COJIH); MPOTHO3UPOBATh U XapaKTEPH30BaTh CBOM-
CTBa BEIIECTB B 3aBHUCHUMOCTH OT HX COCTaBa M CTPOEHUS,
NPUMEHEHHE BEIIeCTB B 3aBUCUMOCTH OT WX CBOMCTB,
BO3MOXXHOCTH MPOTEKaHUS XMMUYECKHUX MPEBPAIICHUI B pa3-
JMYHBIX YCIOBHSIX

4.2-4.9

9.1,9.2,93

10

YMmenue Xxapakrepu3oBaTh (PU3MYECKHE H XHMHYECKHE
CBONCTBA, IPOTHO3MPOBATH M XapaKTEpU30BaTb CBOMCTBA
BEUIECTB B 3aBUCUMOCTM OT MX COCTaBa W CTPOCHUS, IpH-
MEHEHHE BELIECTB B 3aBUCHMOCTH OT X CBOMCTB, BO3MOKHOCTb
IIPOTEKaHMsl XMMHYECKUX IPEBPALLEHUH B Pa3JIUYHBIX YCIOBUAIX

4.2-4.9

93

11

YMeHne KI1acCHUUMPOBATh XUMHUUECKUE PEaKIUH

5.1

7.3
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[TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS
K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongul
MIPOBEPSIEMBIX
3JICMCHTOB
coJiepKaHus

Konpr Tpebona-
HHUM K
peAMETHBIM
pe3yJibTaTamMm

YpoBeHb
CIIOXK-
HOCTH

3a/laHus

MaxkcumanbHbIH
0aJuI1 3a BBIIOJI-
HEHUE 3aaHUs

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

12

Hannuyne npakTHyecKMX HABBIKOB IUIAHMPOBAHHUSA M OCY-
IIECTBJICHUSI CJEAYIOIUX XUMHYECKHX IKCIIEPUMEHTOB:
M3yYeHHUE U OMUCaHNue (PU3UUECKUX CBOMCTB BEUIECTB; 03HAKOM-
JieHue ¢ GU3MYECKUMU U XUMUYECKUMH SIBJICHUSIMU; OTIBITBI, HJI-
JIOCTPUPYIOLIME MPU3HAKU MPOTEKAHUS] XUMAYECKUX PEAKIIAN

1.6

13.1

I1

2

7

13

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

5.4

23

14

YMeHHe COCTABJISITH MOJICKYJIIPHBIC W WOHHBIC YpaBHEHUS
peaxiuii (B TOM YMCIIe) peakiiii HOHHOro 0OMeHa

5.5

10.1

15

Baagenue cucreMoii XMMHYECKUX 3HAHMH M YMeHHe IPH-
MEHATh CHCTEeMY XMMHYECKHUX 3HAHHUI, KOTOpas BKIIOYAET
BAOXHEHIINE XMMHWYECKHE IOHATHS: OKHMCIUTEIBHO-BOCCTA-
HOBUTCIILHBIC PCAKIINU, OKUCIIUTCIIb U BOCCTAHOBUTCIIb, YMC-
HUE ONPENEISTh OKUCIUTENIb U BOCCTAHOBUTEIIb

53

2.1,8.4

16

Baanenue / 3HaHue OCHOB: 0e30MacHO pabOTHI ¢ XUMUYEC-
KAMH BEIIECTBAMH, XMMHUYECKOW IOCYAOH W J1abopaTopHBIM
00opyToBaHHEM; MPAaBHUI OE30MACHOTO OOpaIleHHs C BEIIeCT-
BaMH, WCIIOJb3yEMbIMH B TIOBCEJHEBHON JKH3HH, TIPABHI
MIOBEJICHUS B IIENISIX COEpEeKEHHsI 30POBbS M OKPY KAOIIEH
MIPUPOTHOM CpEeJbl; TOHMMaHue Bpeaa (OMacHOCTH) BO3ACHUCT-
BUS HA KUBBIC OPTraHU3Mbl ONPEACIEHHBIX BEIIECTB; CIOCOO0B
YMEHBIIICHHUST W TIPEIOTBPANICHUSI UX BPEIHOTO BO3JICHCTBUS;
HAJIMYHe MPAKTHYECKUX HABBIKOB MJIAHHPOBAHHUS M OCY-
IIEeCTBJICHUA CJIEIYIIUX XHUMHYECKHX JIKCIEPUMEHTOB:
u3yueHHe crnoco00B pa3aeseHus cMecen

1.1, 6.1

2.1,12.2,12.3,
13.2

17

Hanu4yue NPAKTUYC€CKUX HABLIKOB IUVIAHUPOBAHUA U OCY-
IMECTBJICHUSA CICAYHOINUX XUMHYCCKHX IKCICPUMEHTOB:

4.2-4.10

13.5,13.8
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Ne
3aja-
HUSA

[TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS
K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl

Kongul
MIPOBEPSIEMBIX
3JICMCHTOB
coJiepKaHus

Konpr Tpebona-
HHUM K
peAMETHBIM
pe3yJibTaTamMm

YpoBeHb
CIIOXK-
HOCTH

3a/laHus

MaxkcumanbHbIH
0aJuI1 3a BBIIOJI-
HEHUE 3aaHUs

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

NpUMEHEHHUE HHIUKATOPOB (JIaKMyca, METHIOpaHka 1 (heHoJ-
¢ranenHa) 1A OmMpeneNieHHs XapakTepa Cpelbl B PacTBOpax
KHCJIOT W HIEJI0YCH; XUMHYCCKHE SKCIICPUMEHTBI, HILTIOCTPH-
pyIoIire TPU3HAKM MPOTEKAHUS PeakiMii MOHHOTO OOMEHa;
Ka4eCTBEHHBIC PEAKIMA Ha MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax WOHBI: XJIOPUA-, OpPOMHI-, HOIAMI-, CYJbdar-,
docdar-, kapOOHAT-, CWIMKAT-aHUOHBI, THIAPOKCHUI-HOHBHI,
KaTHOHBI AMMOHHMSI, MarHUs, KaJbIHs, aJIOMHUHHI, Keie3a
(2+) u xenesa (3+), menu (2+), HMHKA

18

BianeHue ocHoBaMH XMMHUY€eCKOH TPAMOTHOCTH, BKJIIOYa-
0IIel: HATMYKE OIbITa PaObOTHI ¢ PA3TUYHBIMU UCTOUHUKAMU
uHbOpMallMU MO XUMHM (Hay4YHas ¥ HAyYHO-TIOMYJIspHAs
JIUTEpaTypa, CJIOBAapH, CIPABOYHHKH, HWHTEPHET-PECYpPCHI);
yMEHHE HWHTETPUPOBATh XMUMHUYECKHE 3HAHHUS CO 3HAHUSMU
JIPYTUX YYEOHBIX TPEIMETOB; OTHOCUTEIBHYIO MOJIEKY-
JSPHYI0O ¥ MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XHUMHYECKOT0 dJIEMEHTA B COEIUHEHUN

1.4,7.1

3.2,33,11.1

19

IIpencraBiaeHnsi 0 3aKOHOMEPHOCTSIX W IIO3HABAEMOCTHU SIB-
JICHUH TIPUPOBI, TOHUMaHNE OOBEKTHBHON 3HAYMMOCTH OCHOB
XMMHYECKOW HAayKH Kak OOJIaCTH COBPEMEHHOTO €CTECTBO-
3HAHMS, KOMIIOHEHTa OOIIEeH KyJIbTyphl U MPAKTUUECKOU Jesi-
TEJIbHOCTH 4YEJOBEKa B YCJIOBHSAX COBPEMEHHOTO OOIIECTBa;
NOHMMAaHHE MECTa XMMHH CPEIH IPYTUX €CTECTBEHHBIX HayK;
BJajIeHMe OCHOBAMM XMMHUYeCKOl rpaMOTHOCTH, BKJIIOYa-
oieid ymMeHne OOBEKTHBHO OIIEHMBATH MH(POPMALUIO O Be-
IIECTBAX, WX MPEBPAILCHUAX M NPAKTUYECKOM IPUMEHECHUU
U yMEHHE WCIIONb30BaTh €€ Uil pemleHus y4eOHO-TI03Ha-
BaTENBHBIX  3a/lad; YMeHHe TIPEACTABIATh  PE3YJIbTaThl

6.1,6.2

1.1,3.1, 14.1
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Ne [TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS Konbr Konpl TpeboBa- | YpoBenb | MakcumaneHblii| [IpumepHoe
3aja- K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl IIPOBEPAEMBIX HU K CJIOX- | OaJ 3a BBINOJ- | BpPEMs BBIIOJI-
HUs AIIEMEHTOB IIPEIMETHBIM HOCTHU HEHUE 331aHNs | HEHUs 3ajia-

COJiepKaHUsl | pe3yJbpTaTaM | 3aJaHus HUsl (MUH.)
JKCTIeprMEHTa B (popMe BBIBOIIOB, JOKA3aTEIbCTB, TpaduKoB
U TabJIMILL ¥ BBISBIISITH SMIIMPUYECKUE 3aKOHOMEPHOCTH
Yacrs 2
20 | YMeHHE COCTABJSATH MOJIEKYJSIDHbIe W MOHHbIE YpaBHe- 53 8.4,10.2 B 3 20
HHSl PeaKIHuii, B TOM YHUCJIEe OKUCIUTEIbHO-BOCCTAHOBUTEb-
HBIX PEaKLIHI
21 YMeHue cocTaBIsTh MOJEKYJsAPHbIE U HOHHbIE YpaBHe- 4.12 10.1, 10.2, B 3 17
HHUSl peakluii, B TOM YHUCJIe: peakuuii MOHHOTO OOMeHa, 10.3,10.4
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN; WILTIOCTPUPYIO-
MUX XMMHUYECKHE CBOWCTBA M3YyUYEHHBIX KJIACCOB/TPYII
HEOPraHMYECKUX BEIIECTB, MOATBEPKIAAIOIINX T€HETHUECKYTO
B3aMMOCBS3b MEKIY HUMU
22 YMeHne BHIYMCIATH / MIPOBOAUTH PACYEThI MacCOBOM 10N 72,73 11.2,11.4 B 3 20
BELIECTBA B PacTBOPE; M0 YPABHEHUSAM XUMUYECKUX PEAKLUN
HaXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM M Maccy peareHTOB
WJIH IPOIYKTOB peakLUuu
Ilpakmuueckasn uacmeo
23 Hanuuyue npakTuyecKuMX HABBIKOB IJIAHMPOBaHHWS U ocy- | 1.6, 4.2-4.10, 9.3,10.3, B 5 30
IIECTBJICHUS] CJCAYIOIUX XUMHYECKHX IKCIEPUMEHTOB: 6.1 12.1,12.2,
NPOTHO3UPOBAaTh U XapaKTEpPU30BaTh CBOWMCTBA BEILIECTB B 3a- 12.3,13.1,
BHUCUMOCTH OT UX COCTaBa U CTPOEHMs, IPUMEHEHHE BEIIECTB 13.8, 14.1

B 3aBUCUMOCTH OT WX CBOWMCTB, BO3MOXXHOCTb MPOTEKAHUS
XUMHMUYECKUX TPEBPALICHUN B PA3JIMYHBIX YCIOBHSX; HCCIIE-
JIOBAaHWE M ONKMCAaHUE CBOICTB HEOPraHUYECKUX BEILIECTB
pPa3iIM4HBIX KJIACCOB; M3y4Y€HHE B3aUMOJICHCTBHS KHCIOT
C METaJJIaMH, OKCHJIAMU METaJJIOB, PACTBOPUMBIMU U Hepac-
TBOPUMBIMH OCHOBaHUSIMH, COJISIMHU; IOJYYEHHE HEPACTBOPU-
MBIX OCHOBAHMW; NPHUMEHEHHE WHIUKATOpPOB (JlakMyca,
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Ne [TpoBepsieMbie IpeIMETHBIE TPEOOBAHUS Konbr Konpl TpeboBa- | YpoBenb | MakcumaneHblii| [IpumepHoe
3aja- K pe3yJbTaTaM OCBOEHUS 00pa30BaTeIbHOM MPOrpaMMbl IIPOBEPSAEMBIX HUH K CJIOX- | OaJ 3a BBINOJ- | BpPEMs BBIIOJI-
HUS AJIIEMEHTOB IIPEAMETHBIM HOCTH HEHUE 3aJIaHMsl | HEHUs 3a]a-

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

MeTHIopamka U (heHondranmenHa) s ONpeesiCHusT Xapakrepa
Cpelbl B PacTBOpax KUCIOT WM IIEJIOYCH; BBHITECHEHHE OIHOTO
MeTajula APYTMM W3  pacTBopa  COJIM;  HCCIIeIOBAaHHE
aM(OTepHBIX CBOMCTB THIPOKCHIOB AIIOMHHHUS W IIMHKA,
XUMHUUYECKHAE OSKCHEPHMEHTHI, WUTIOCTPUPYIOIE MPU3HAKA
NPOTEKAHUsI PEaKIfii MOHHOTO 00OMEHA; KaYeCTBEHHBIC PEaKIINU
Ha TIPUCYTCTBYIOIME B BOJAHBIX PAcTBOPaX HOHBI XJOPHI-,
OpoMua-, nomun-, cyibdar-, docdar-, kapOOHAT-, CHIUKAT-
AQHWOHBI, THIPOKCHUI-MOHBI, KATHOHBI aMMOHWS, MarHUs,
KaJIbIIMs, AIFOMHHUSA, Jkene3a (2+) u kene3a (3+), memu (2+),
[IMHKA; yYMEHHEe TMPeICTABJIATH pPE3yJbTaThl JKCIIEPHIMEHTa
B JopMe BBIBOJIOB, JIOKA3aTEJIbCTB, IPaMKOB U TAOIHUI] U BbI-
SBJIATh OMITMPUYECKHE 3aKOHOMEPHOCTH; BJIaJleHHe/3HAHUE
OCHOB: OCHOBHBIMH METOJaMH HAy4HOTO IO3HaHUS (Ha-
OnrozieHne, W3MEpEeHHe, SKCIEPHMEHT, MOJICTMPOBAHUE) TPH
U3y4YCHHHM BEIICCTB W XHMHUUYECKUX SIBIICHUH; yMEHHE
chopMyIMpoBaTh TPoOIeMy U MPEAJIOKHUTH MyTH €€ PEIICHUS;
0e30macHoOl pabOThI C XUMUYECKHMH BEIIECTBAMH, XUMUYECKON
NOCyZI0ii W Ja0OpaTOpHBIM  OOOpYZOBaHUEM; TpPaBHIAMHU
0e30macHOro OOpallleHHs1 C BEIIECTBAMH, HCIIOJIb3YEMbIMU
B IIOBCE/THEBHOW  KM3HH, TPABHJIAMHU TIOBEICHHUS B IIEIIAX
cOepexeHHsT 3[I0POBbSI M OKPYXKAIOLICH IPUPOTHON CpEIbl;
NMOHMMaHWe Bpena (OMAcHOCTH) BO3JCHCTBHUS Ha IKUBBIC
OpraHu3Mbl ONPENENEHHBIX BEIIECTB, CIMOCOOOB YMEHBILICHUS
¥ [IPEIOTBPAIICHHS MX BPEAHOTO BO3ICHCTBHS

Bcero 3ananuii — 23; U3 HUX: 110 TUILY: C KPAaTKUM OTBETOM — 19; ¢ pa3BEpHyThIM 0TBETOM — 4; 110 YpOBHIO ciiokHOcTU: b —14; [T - 5; B — 4.
MaxkcuMansHBIA IEPBUYHBIN Oait 3a paboty — 38.
Oou1ee Bpemst BbinosnHeHus: paboTsl — 3 yaca (180 MuHyT).
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Ipunosicenue 2
PexoMeHayemasi poueaypa npoBeaeHusi XAMHYECKOr0 IKCIIepUMEHTA
M OpraHu3ainys NoAroTOBKH HHAUBUAYAJIbHBIX KOMILUIEKTOB YYACTHUKOB
OI'D no XuMHHM 1151 IPOBeAeHUST XUMHYECKOT0 IKCTIEPUMEHTA
(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, BXOAAIIMI B HMHAUBUAYAJIbHBI KOMILIEKT
yuacTHuka OI'D 1o XuMuH, COCTOMT U3 IIITU PEaKTUBOB, IEPEYUCIECHHBIX
B YCJIOBUM 3aJaHusi 23, MOITOMY 3aBUCUT OT BBIIOJHSAEMOIO 3K3aMEHYEMbIM
Bapuanta KUWM. Hannucu (dopmyrna w/wim Ha3BaHHE) Ha  CKISIHKaX
C BEIIECTBAMH, BBIIABAEMBIX 3K3aMEHYEMOMY IJISl IPOBEACHUS PEAKIHH, JOIKHBI
MOJHOCTBI0 COOTBETCTBOBATh IIEPEUYHIO PEAKTHBOB, KOTOPBI yKa3aH B yCIOBUH
3aJaHusl.

HaGop o0opynoBaHusi, BXOASILIer0 B MHIUBUAYAJIbHBIH KOMILIEKT
yuactHuka OI'D mo xumuu, 118 BceX Y4YaCTHUKOB OJAuHaKkoB. IlepedeHb
000pyI0BaHUS, BXOISAIIETO B WHIWBHIYaJIbHBIN KOMIUIEKT ydactHHka OI'D mo
XUMUH, OIpeACTaBlIeH B Tabuule 6.

Tabauya 6

Ne Ob6opynoBaHue KonunuectBo u3 pacuéra
Ha OJIH KOMIIJICKT

—_

CruistHkH (IpoOUpKH) ¢ HaHecEHHBIMU 1udpamu 1 u 2, 2
CoJieprKallie YKa3aHHbIC B YCIOBHH 3aaHHs BEIECTBA

CKISIHKH U1 XpaHeHus1 peakTuBoB (1050 mor)

Ipobupka mamas (10 mi)

HlraTus (moacraBka [yt mpobupok) Ha 10 rHE3n

Inarens (J10)xedKa Ui 0TOOpa CYXHX BEIIECTB)

alu|h|w
[y U U N )

Pa3naTouHbIil 10TOK

Jnst  BBIMOTHEHHMS XUMHUYECKMX OSKCIIEPUMEHTOB, MpPeILyCMOTPEHHBIX
3amaHreM 23, yJacTHHUK HK3aMeHa COOOIIaeT OpraHn3aTopy B ayAUTOPHU O CBOEH
TOTOBHOCTH K IHOJYYEHHIO KOMILIEKTa peakTHBOB. CHENMalIUCT MO IPOBEJECHUIO
UHCTpYKTaXka U 00ECHEUCHUIO JIAOOPaTOPHBIX PabOT IPENOCTABISET YYaCTHUKY
9K3aMeHa JOCTYyN K HHAMBUIYalIbHOMY KOMIUIEKTY, KOTOPBIH COOTBETCTBYET
ycnoButo 3afanus 23 Bapuanra KMM, BeinonHseMoro JaHHeIM yuacTHUKOM OI'D,
U TPHUCYTCTBYET MpHU BBINOJHEHUU YYAaCTHUKOM JK3aMEHAa XUMHUYECKOIO
JKCTIEpPUMEHTA.

Jns mpoBeneHHS 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 pe3yNbTaTOB
9KCIIEPUMEHTOB.

B cutyanum, kxorga pasiuT WM PAcChIIaH XUMHYECKHH PEaKTHB, YOOPKY
peakTHBa MPOBOIUT CHEIUATIHCT IO HMPOBEACHUIO0 MHCTPYKTaXka M 00ECIICUEeHHIO
n1ab0paToOpHBIX PadoT.

Opranu3anusi NOAr0TOBKH HHINBHIYAJIbHBIX KOMILIEKTOB y4acTHUKOB O’
10 XMMHUHM JJI51 IPOBeAeHUsI XMMUYeCKOr0 IKCIIePpUMEHTA
(npu BBINOJTHEHMH 3a1aHus 23)

IIyukTsl mpoBeaeHusi 3k3ameHoB (najee — IIIIJ) mo/kHBI OBITH
3a0,1aroBpeMeHHO OCHAIleHbI He00X0AMMbIM 000PY/1I0BAHUEM U PEAKTHBAMU.

[oaroroBka WHAWBUAYAJIbHBIX KOMILIEKTOB [Jisl  BbINOJHEHHUS
3ajaHus 23 KaKI0r0 HCMOJIb3yeMOro B 3TOT JeHb 3k3aMeHa B JaHHoMm IIITD
Bapuanta KM OI'D ywyacrHukamu OI'D mo XMMuH B Ka:KAOM OTAEJIbHOM
IIII noszkHa OBITH MPOBeIeHA 320J1aTOBPEMEHHO (JI0 HAYAJIa IK3aMeHa).

Ilocsie MPUrOTOB/IEHUSI PEAKTHBOB, KOTOpPble OyIyT MCHOJIb30BaHBI
K3aMeHyeMbIMH NPH TNPOBEJIEHHMH ONBITOB B COOTBETCTBHHM C YCJIOBHEM
3afaHus 23, NPOBOAMTCS MPOBePKa BO3MOKHOCTH HAO0/I0leHUs1 NMPHU3HAKOB
peakuuii, NpeayCMOTPEHHBIX YCJIOBHEM 3aaHUsI.

IMoaroroBka MHIMBUIYaJIbHBIX KOMIUIEKTOB ydacTHHKOB OI'D mo xumum
ocymectBiserca B [1I1D cnenuanucraMu, OTBETCTBEHHBIMM 3a 3TY IMOJTOTOBKY,
HUMEIOIIMU COOTBETCTBYIOIIEEe 00pa3oBaHUeE.

MunumaneHbelii  Habop oOopynoBanuss B 11D, HeoOXomuMmbril ISt
MOJATOTOBKM MHIAMBUAYAJIBHBIX KOMIUIEKTOB yyacTHHKOB OI'D mo XMMHH, yKazaH
B TabJmnIe 7.

Tabauya 7
Ne O06opynoBaHue KonnaecTso u3 pacuyéra Ha oJ1HY
aymuropuio (15 sk3aMeHyeMbIX)
1 Becsl maboparopusie snekTporHbie 10 200 T 1
2 CrimpToBKa J1a6opaT0pHas[3 1
3 BopoHka koHH4eckas 1
4 CTeKIIsIHHAs Majovka 1

3 B JAHHOM CJIy4da€ HCIIOJIb30BAHWE CIIMPTOBKH IIPEAIOJAracTcs TOJBKO IIPH IIOATOTOBKE WHIAMBHIAYAJIBHBIX
KOMIUIEKTOB yyacTHHKOB OI'D mno xumun. Ilpu nposenenun OI'D B 2026 r. 3ananus, TpeOyrolue MnpoBeIeHUsS
XAMHUYECKHUX J3KCIEPUMEHTOB C MCIIOJIb30BAHUEM YYaCTHUKAMH 3K3aMEHa CIIMPTOBKH /WM BBITSHKHOTO mKa(ba,
He OyyT BKIIOYEHBI B KOHTPOIIbHBIC H3MEPUTEIIbHBIC MAaTePHAIIbL.
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Tabauya 8

Kommuiekr 1

KommiekT 2

Ne ObopynoBanue KonmuaecTBo u3 pacuéra Ha OfHY
ayauTopuo (15 sK3aMeHyeMBbIX)
5 [Ipobupxka I[1X-14 10
6 Craxkas Beicokuii ¢ HocukoM BH-50 ¢ meTkoit 2
7 yunuaap n3mepuTenpHblit 2—-50-2 1
8 ITarus (moacTaBka) st mpodbupok Ha 10 rHE3N 1
9 JepxaTens st mpoOHpOK 1
10 HlmaTtens (Jroxxeuka 1u1s 3a00pa BELIECTB) 2
11 Pa3gaTouHblii T0TOK 1
12 Habop ¢akoHOB 1151 XpaHEHUsI PaCTBOPOB 15 KOMIIIEKTOB 110 6 IWTYK
U PEaKTHBOB
13 Lunuuap n3mepuTensHblii ¢ Hocukom 1-500 2
14 Craxkas Bbicokuil 500 M 3
15 Habop épUIMKOB U1l MBITBSI TTOCY b1 3
16 Xamat 2
17 Pe3nHOBBIE IEPYATKH 2
18 3alUTHBIE OYKHA 1
19 T'oprodee 1st CIUPTOBOK 20 MJ1 Ha OZTHY CTIUPTOBKY
(1a 1 paz)
20 bymara ¢unsTpoBaibHas 1 Ha OiUH KCIEPUMEHT
21 KomnuiekT(bI) peakTHBOB (Tad1nna 8)

3aganus 23

PeakTHBBI, KOTOPBIE MOTYT HCIIOJIB30BATHCS MPU MPOBENECHUN XHMUYECKOTO
9KCIIEPUMEHTa, CTPYNIIUPOBAHEI B BOCEMb KOMILIEKTOB (Tabmmma 8). HaGops
peaKkTUBOB (MPUBEACHHBIC B YCIOBUAX 3aJaHUi TUHUU 23) CHOPMUPOBAHBI TAKHM
0o0pa3oM, YTO KaKAbIi HaOOp Ui OAHOIO 3aJaHMs IIEJTMKOM BXOIMT B COCTaB
OTHOTO U3 BOCBMH KOMIUIEKTOB, yKa3aHHBIX B Tabmmue 8. Bapumanter KUM,
KOTOpbhIe OyAyT HMCHONB30BaHBI st mpoBeaeHuss OI'D B onpenenéHHBIN JeHBb
sk3ameHna B ogHoM IIIID, pexomenayercss GpopMupoBaTh TaKUM 00pa3oM, 4TOOBI
B OTHX BapMaHTaX BKJIOYaId BceOs HaOopbI
coJiep)Kalinecss B OJHOM MM JIByX W3 BOCBMH KOMIUIEKTOB, KOTOpPBIE YKa3aHbI
B Tabnmie 8. MHpopmanus o Homepe(-ax) KOMIUIEKTOB (U3 TaOnuIb 8), peakTHBbI
U3 KOTOpHIX OyIyT UCIONB30BAaThCS Ha OJK3aMeHe B KoHkperHoM IIIID
B KOHKPETHYIO JIaTy OJK3aMEHa, JAOJDKHA OBITh JOBEAeHa [0 CIEIHAINCTOB,
OTBETCTBEHHBIX 3a TMOATOTOBKY HWHIMBHIYAIbHBIX KOMIUIEKTOB YYaCTHUKOB

OK3aMCHa, 336HaFOBp€MCHHO (HC mo3Hee 1 qHs 10 IPOBCACHUA 3K3aMeHa).
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PCaKTHBOB,

1. PacTtBOp amMmMmuaka 1. Ilepoxcun Bogopoja

2. ConsHas KHCIIOTA 2. ConsHas KHCIOTa

3. CepHas Kkucnorta 3. CepHas kucnora

4. Tunpokcuj HATPHs/KaIus 4. TUIpoKCHI HATPHS/KAIUS

5. Xnopup anroMUHUA 5. Xnopun 6apust

6. Xmopux aMMOHUS 6. Xnopun anoMUHUSA

7. Xnopua Maraus 7. Xiopua KaiabLus

8. Cynbdar amoMuHUS 8. Cynboar xenesa(ll)

9. Cynbdar nunka 9. KapOonat Harpus/kanus

10. ®ocdar xamus/HaTPHS 10. Hutpar cepedpa

11. Hutpar cepebpa 11. Cynbedar HaTpus/Kanus

12. KapGonat HaTpust/Kaus 12. Hurpar narpus/kanus

13. Hutpar 6apus 13. Okcun meau(1T)

14. XKeneso 14. Okcup anroMAHHUS

15. Unaukaropsl (pexondranent, 15. Unpukarops (Genondranent,
METHJIOpaHX, JTaKMYyC) METHJIOPaHX, JIJAKMYC)

Kommiekr 3 Kommiekr 4

1. Comnsnas kucinora 1. Consnas kuciora

2. CepHas xucnora 2. CepHas KUCIOTA

3. Tmapoxcupa HaTpUs/Kaus 3. Tuapoxcua HaTpus/Kamust

4. Xnopua 6apus 4. KapOoHar HaTpust/Kanus

5. Hurpat kanbuus 5. Hurpar cepebpa

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

7. ®ocodar HaTpus/Kaans 7. Xnopun KaabIus

8. Oxcun KpeMHUs 8. Xnopun Oapust

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

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

11. Hurpar cepebpa 11. Xnopun xenesa(IT)

12. Xmopupg mutust 12. Tlepokcuz Bomopoaa

13. XKeneso 13. Hutpar Gapus

14. Menp 14. I{unk

15. Nuaukarops! (peHondTanen , 15. Nnnukatops! (GeHondranen,

METHJIOPAaHXK, JTaKMYyC)

METHJIOPAHX, JJAKMYC)
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Tabauya 9

B kakom BHJIC BKIIFOUCHBI

Ne Bemectpa
B KOMIUICKTHI

1 ANfOMUHHI I'panyisl

2 Keneszo Crpyxka

3 uak I'panyms

4 Menn [TpoBosoka

5 Oxcun mean(Il) [Mopomox

6 Oxcupg Maraus IMopormox

7 Oxcup aTFOMHUHUS IMopormrox

8 Oxcup KpeMHHS IMopormiox

9 CosiHast KHCII0Ta

Pa36aBneHHEII pacTBOp

10 | CepHas KHCIIOTa

Pa30aBeHHEII pacTBOp

11 I'uapokeun HaTpusi / THAPOKCHI KAJTHS

Pactsop 10-15 %"

12 | 'mapokcuj KaabLust

PactBop 0,1-0,2 %

13 | Xnopuj HaTpusi / XJOPHA Kaus

PactBop 5-10 %

14 | Xnopug aurtust

PactBop 5-10 %

15 Xyopu Kanblys / XJIOPUJ MarHus

PactBop 5-10 %

16 | Xmopua meau(Il)

PactBop 5-10 %

17 | Xiopuj alntOMUHUS

PactBop 5-10 %

18 | Xnopux xene3a(Ill)

PactBop 5-10 %

19 | Xnopua aMMOHUS

PactBop 5-10 %

20 | Xmopun 6apus

PactBop 1-5 %

21 | Cynbdar HaTpus / cynbdat Karus

PactBop 5-10 %

22 | Cynbdar Maraust

PactBop 5-10 %

23 | Cynbdat memu(1l)

PactBop 5-10 %

24 | Cyabedar xenesa(Il)

PactBop 5-10 %

25 | Cynbdar nnHka

Pactop 5-10 %

26 | Cyabpdar anoMuHus

PactBop 5-10 %

27 | Cyabdar aMmMOHuS

PactBop 5-10 %

28 | Hutpar HaTpus / HUTpAT KaJus

PactBop 5-10 %

29 | KapOonat Hatpust / kapOoHAT Kanus

PactBop 5-10 %

30 | I'mapokapOoHat HaTpusi / THAPOKApOOHAT Kajusi

PactBop 5-10 %

31 | ®ocdar Hatpust / hocdar kamus

PactBop 5-10 %

32 | bpomuy HaTpust / GpoMu Kaust

PactBop 5-10 %

Creruduxamus KUM OI'D 2026 . XUMMUA, 9 knace.  22/25
Kommiekr 5 Kommnuiekr 6
1. ConsHnas Kucnora 1. ConsHas KkucioTa
2. CepHas KHCIOTa 2. CepHnas KHCIOTA
3. T'mapokcun HaTpus/Kanus 3. T'mapoxcun Hatpus/Kanus
4. Cynbdat menu(Il) 4. Xnopun xenesa(Ill)
5. Cynbdar maraus 5. Cynedar anoMuH#s
6. Xnopun meaun(II) 6. Cyuabdar nuHka
7. Xnopua Maraus 7. Xnopua nutus
8. Hurpar cepebpa 8. ®ocodar Harpust/Kanust
9. Xnopun 6apus 9. Hurpar cepedpa
10. KapOoHat HaTpus/Kamust 10. Hwurpar Gapust
11. Hutpar xansms 11. Xopun MarHust
12. ®ocar HaTpus/Kans 12. Cynsodar menu(1l)
13. [unk 13. AmoMuHui
14. Oxcug amroMUHUS 14. Mens
15. Uuaukaropst (penondranenn 15. Unnukarops! (penondranenn
METHJIOPAHX, JJAKMYC) METHJIOPaHX, JJAKMYC)
Kommnuekr 7 Komnuexr 8
1. Consnas Kuciora 1. CepHnas kucnora
2. CepHas KHCIOTa 2. ConsHast KACIOTa
3. Tmapoxcua HATPHs/KaIUs 3. Tuapokcui HATPHS/KATTHs
4. CynbdaTr aMMoHUS 4. Tunpoxcup KanbLus
5. Bpomun Hatpusi/Kanus 5. TuapokapboHat HaTpus
6. Wopmun HaTpust/Kamus 6. Xmopuna Kamsnus
7. ®ocdar HaTpus/Kaaus 7. Hutpar cepebpa
8. Xmopun mutus 8. Hurpar bapus
9. Hutpar cepebpa 9. Xnopuz aMMOHUS
10. Hurpar Hatpus/kanus 10. Xnopun HaTpus/Kanus
11. Xnopux 6apus 11. Okcun Maraus
12. Cynbgar HaTpus/Kamus 12. Xnopun mexu(II)
13. KapOoHar Hatpusi/kanus 13. ®ocdar Hatpus/kanus
14. Xnopun sxenesa(1ll) 14. Cynedar maraus
15. InankaTops! (METHIOPAHIK, TaKMYC, 15. aanKkaTops! (METUIIOpaHXK, TAaKMYC,
(enondranenn) (enongranenn)
Ilpumeuanus

L4 HJ’I?{ IPUTrOTOBJICHHUSA PACTBOPOB, BKJIIOUEHHBIX B KaXIbIH M3 BOCBMH
KOMIIJICKTOB, IIPUMCHSCTCA TUCTUIJINPOBAHHAsA BOAA.

e Hamnune CJICMI-YCPThl B KOMIUIEKTAX PCAKTUBOB U B O6HIGM epevHe
BCHICCTB YKa3bIBA€T Ha B3aWMMO3aMCHACMOCTb JAaHHBIX PCAKTHBOB IIpU
BBIIIOJTHCHHUU 3aJIaHUA.

O6H1Hﬁ NEpCUYCHb BCIICCTB, KOTOPBIC MOT'YT OBITh BKJIFOYEHBI B KOMILIEKTHI

PEaKTHBOB, HCIONB3YEMbIX IS BHIOTHEHUS KCIIepPUMEHTaNbHOro 3axanus OI'D
TI0 XFMUH, TIPEACTaBIeH B Ta0IuIe 9.
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33 Woanp HaTpus / Mo Kayust

PactBop 5-10 %

34 | Hutpar Gapus

PactBop 1-5 %

35 Hurpar xanpuus

PactBop 5-10 %

36 | Hutpar cepedpa

Pactop 5-10 %

37 | AMMuak

Pactop 5-10 %

38 | Ilepokcun Bomopoaa

PactBop 3-5 %

39 | ManukaTtopsl (METHIIOpaHXK, JIaKMyc, (eHondTanenH) /
MH/IMKaTOpHas Oymara

PactBopsr, 6ymara

40 | lucTuaaupoBaHHas BOa

* Jina pacTBopoB 11-38 TaHHOTO MepedHsT KOHIIEHTPAIHS He JI0TLKHA GBITh HIDKE TPAHHAIIB YKa3aHHOTO HHTEPBATIA.
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Ipunooicenue 3
HMHcTpyKums no BHIMOJHEHUIO PAKTHYECKOTO 3aaHUsl

Buumanmue: B ciydae yXyJIIIeHHs] CAMOYYBCTBHS Nepe] HAYaJI0M ONBITOB MJIM
BO BpeMsl HX BBINOJHEHUsI 00513aTEJbHO COOOIIMTE 00 ITOM OPraHu3aTopy
B ayIHTOPHH.

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

2. Ipourture emgé pa3 nepevyeHb BEILECTB, NPUBEIEHHBIH B TEKCTE K 3aJ[aHUIO,
n yoenutecs (1o (opMmynaM W/WIHM Ha3BaHUSIM Ha STHKETKAax) B TOM, 4TO Ha
BBIJJAHHOM JIOTKE HaxoJsTCs YKa3aHHble B IlepeyHe BellecTBa (WM HX
pactBopbl). [Ipu oOHapyKEHHUH HECOOTBETCTBUS HAOOpa BELIECTB HA JIOTKE
MEepPEeYHIO BEIECTB B YCIOBHM 3aJaHHUA COOOIIUTE 00 3TOM OPraHH3aTopy
B ayIUTOPHU.

3. Tlepex HayajJoM BbINOJHEHHS] JKCHEPHUMEHTAa OCMOTPUTE EMKOCTH
C peakTHBaMH U IIPoAyMaiTe crmocod paborel ¢ HuMmH. IIpu 3TOM OOpatuTe
BHIMaHHE Ha MPaBHiIa, KOTOPBHIM BEI TOIKHEI Clle10BaTh.

3.1. Ecmu B cKJISAHKe HAXOAWTCS IHIETKAa. DTO O3Ha4aeT, 4ro OTOop
KUIKOCTH W TIepenuBaHue e€ B MPOOHPKY Ul MPOBENSHHS PEaKLUuu
HEOOXOMMMO MPOBOJUTEH TOIBKO C IIOMOIIBIO MUNETKH. [ mpoBeneHns
OIIBITOB 0TOMparoT 7—10 Kanens peakTusa.

3.2. Eciu numeTka B CKJSIHKe € KMIKOCTBIO OTCYTCTBYeT. B aToM cityuae
MIepeNMBaHue PacTBOpPa OCYLIECTBILIIOT 4epe3 Kpal CKISIHKH, KOTOPYIO
pacmonararoT Tak, 9TOOBI HpH e€ HAKJIIOHE STHKETKAa OKa3anach CBEPXY
(«3>THKETKY — B JafoHb!»). CKISIHKY MENJICHHO HAKJIOHSIOT HaJ
MPOOUPKO#i, OKa HYKHBI 00bEM pacTBopa He mnepesibETcs B He€. O0BEM
MepeNITOr0 PacTBOpa IOJDKEH cOCTaBiATh 12 mia (1-2 cM mo BeIcoTe
TIPOOHPKH).

3.3. Ecnu pasi  mpoBedeHHsi oONbITa TpedyeTcss TOPOIIKOOOpa3Hoe
(ceinmyyee) BemecTBo. OTOOP MOPOIIKOOOPA3HOIO BEIECTBA U3 EMKOCTH
OCYIIECTBIIAIOT TONBKO C MTOMOINBIO JIOXKEUKHU X IIITaTeNIs.

3.4. Ecnu npu oT0Ope MCXOHOr0 peakTHBA B3AAT €ro u3jminek. Bo3spar
H3JIMIIKA PEaKTUBA B UCXOJIHYI0 EMKOCTh KaTeropuiecku 3amnpemeés. Ero
IIOMEIIAIOT B OTAEIBHYIO, PE3EPBHYIO IPOOUPKY.

3.5. Cocyl ¢ HUCXOOHBIM PEAKTUBOM (KMJIKOCTBIO MM IOPOIIKOM)
00513aTeJIbHO 3aKPBIBAIOT KPBIIIKOH (IIPOOKOIA) OT 3TOH K& EMKOCTH.

3.6. Ilpu pacTBOpeHMH B BOJE MMOPOIIKOOOPAa3HOrO BEUIECTBA WM TNPHU
MepEeMEIIMBAHNI PEAKTUBOB CJIeAyeT CIerka yIapsaTh MalbleM MO0 ITHY
TIPOOHPKH.

3.7. 1 ompenesneHus 3amaxa BelecTBA CIEIyeT B3MaxoM pYyKH Haj
TOPJIBIIIKOM COCYJIa HANPABJISITH Ha ce0s1 mapbl 9TOTO BEIIECTBA.

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

Crern¢uxanus KUM OI'D 2026 . XUMMUA, 9 knace.  25/25

3.8. Ecin peakTuB mnonajg Ha pa0ouuil CTOJ, KOXKY WJIH OJeMkKIY,
HEOOXOIMMO He3aMEIIUTEIFHO O0PATHTECS 33 IIOMOIIBIO K CIICIHAIIACTY
1o obecrnedeHnIo 1abopaTOPHBIX PabOT B ayUTOPUU MM OPraHU3aTOPy
B ayIUTOPHH.

4. HauyumuaiiTe BBINOJHATHL oONbIT. [locie mnpoBeneHUs Kaxaoil 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
CKOPPEKTUPYHUTE UX, UCIIOJIB3Ysl 3alIUCH B UEPHOBMKE, KOTOPBIE CHAEIAHbI NIPU
MPOBEAECHUHU SKCIIEPUMEHTA.
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