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1u1st mpoBeaieHus B 2027 rony
OCHOBHOTI'0 TOCYapCTBEHHOI0 dK3aMeHa
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Cneunpuxanus
KOHTPOJIBHBIX U3MEPUTEJIbHBIX MATEPHUAJIOB AJIH NIPOBEACHUSA
B 2027 roxy 0CHOBHOI'O rOCy1apCTBEHHOT0 IK3aMeHa
no XUMHUHN

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

OcHOBHO# TocynapcTBeHHBIH dk3ameH (OI'D) mpencrasuser coboit dhopmy
TOCY/IapCTBEHHOH WTOTOBOI aTTeCTallH, IPOBOAMMOI B IIENSX ONpPEHeIeHHs
COOTBETCTBHUS pe3yabTaToOB OCBOCHUS 00yYarOIIMHUCS OCHOBHBIX
00pa3oBaTeNnbHBIX TMPOrPaMM OCHOBHOTO OO0IIEro oOpa3oBaHHs TpPeOOBAHUAM
(benepaTbHOrO TOCYAapCTBEHHOTO 00pa30BaTeNIFHOTO CTaHAapTa. s yKa3aHHBIX
neneil UCHONb3YIOTCSL KOHTPOJIbHBIE U3MepurenbHble Matepuansl  (KHM),
MPEJICTABJISAIONIUE COO0I KOMIUIEKCHI 3aJaHUN CTaHJAPTU3UPOBAHHON (DOPMBI.

OI'D nmpoBoautcs B cooTBeTcTBUM ¢ PepepalibHbIM 3akoHOM 0T 29.12.2012
Ne 273-®3 «O6 obpazoBanmu B Poccumiickoit @emeparmm» u  Ilopsakom
IIPOBEJICHHUSI TOCYIAApCTBEHHOII MTOrOBOM aTTecTallud IO 0O0pa30BaTEIbHBIM
oporpaMMaM OCHOBHOTO OOIIeTO 00pa3oBaHUs, YTBEP:KAEHHBIM IIPHKA30M
Munnpocsemenuss Poccum m  Pocobpramsopa ot 04.04.2023  Ne 232/551
(3apeructpupoBan Muntoctom Poccun 12.05.2023 No 73292).

2. JlokyMeHTBI, onpeaesiomue cogepxanue KHM OI'D

Conepxxaane KM OI'D  ompemensercs Ha OCHOBE (pemepanbHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEeIBHOTO CTAHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHUs
(nanee — ®I'OC) (npuka3z MunuctepcTBa npocseuieHus Poccuiickoit denepanum
or 31.05.2021 Ne 287 «OG6 yrBepxkneHun (HeaepaIbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeNFHOTO CTaHIapTa OCHOBHOTO O0IIET0 00pa3oBaHMU»).

IIpu pazpaborke KMM OI'D yuurtbeiBaetrcs conepxkaHue QenepaibHOR
o0pa3oBaTelbHOM TPOrpaMMBl  OCHOBHOTO 00mIero oOpaszoBaHusi (IpHUKa3
MunucrepcrBa npocseuienus Poccuiickoit @enepauuu ot 18.05.2023 Ne 370
«O0 yTBepkaeHHN  (enepalibHOM  00pa30BaTENBHOM MPOrPaMMBI  OCHOBHOTO
0011ero 00pa3zoBaHus (C UBMEHEHHSIMH)).

3. CootrBercrBue 3aganuii KHUM OI'D mkoabHOI mporpamMmme

Cornacuo 1. 6.3 cr. 12 ®enepansHoro 3akoHa ot 29.12.2012 Ne 273-03
«O0 oOpa3zoBanuun B Poccuiickoii @enepanun» npu  pa3paboTKe OCHOBHOU
o6meo0pa3oBaTeIbHOI IpOrpaMMsl OpraHu3aluy, OCYILLECTBILAIOIIE
00pa30oBaTeIbHYIO JSATENHFHOCTE M0 UMEIOIINM TOCYHAapCTBCHHYIO aKKpEIUTAIHIO
00pa3oBaTeIbHBIM NPOrpaMMaM Ha4yalbHOrO OOIIEro, OCHOBHOTO OOIIEro,
cpemHero  obmero  oOpa3oBaHWs, NPEOyCMaTPHBAIOT  HEMOCPEACTBEHHOE
IpIMEHEHNE NP Peall3aluy 00sA3aTeNbHON YacTH 00pa30BaTeIbHON IPOTPaMMBI
OCHOBHOTO 00mIero oopa3zoBaHus (eaepaIbHBIX paboduX MPOrpaMM IO Y4eOHBIM
npeameram «Pycckuii s13bik», «Jluteparypay, «Hctopus», «OOIIECTBO3HAHHEY,
«T'eorpadus». Ilo ocrampHBIM y4eOHBIM MpeAMeTaM corjacHo 1. 6.1 cr. 12
«Coflep)KaHNe W IUIAHUPYEMBIE pe3ylbTaThl pa3pabOTaHHBIX 00pa30BaTEIHHBIMU
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OpraHm3alusMH  OOpa30BaTENBHBIX  IPOrPAaMM  [TOJDKHBI  OBITh HE  HIDKE
COOTBETCTBYIOIIUX COJCPXKAHUS W IUTAHUPYSMBIX pe3yJbTaToB (elepabHbIX
OCHOBHBIX 00IIIC00Pa30BATEIBHBIX MIPOTPAMM).

B tabnuue 1 mpuBeneHa uadopmanus o coorBeTcTBuu 3aaanuii KUM OI'D
enepabHOi paGodeii mporpamme .

Tabnuya 1
Coomeemcmeue 3adanuti KUM OI'D wixonvhou npocpamme
Ne IIpoBepsieMblii 21€MEHT coepKaHUs
3a/1aHus B LIKOJILHOM nporpamme 8—9 kiraccoB (0a30Bblil ypOBEHb)

1 8 kmacc. 155.3.1; 155.3.4.
9 knacc. 155.4.2

2 8 kimace. 155.3.3
3 8 kiacc. 155.3.3
4 8 kimacc. 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 knacc. 155.4.1

8 8 kimace. 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 knacc. 155.4.1

11 8 kmace. 155.3.1.
9 knacc. 155.4.1

12 9 knacc. 155.4.1

13 9 knacc. 155.4.1

14 9 kiacc. 155.4.1

15 8 xmacc. 155.3.3

16 8 kmacc. 155.3.1;
9 kiacc. 155.4.4

17 9 knacc. 155.4.1

18 8 xyacc. 155.3.1

19 9 kmacc. 155.4.4; 155.4.6

20 9 knacc. 155.4.1

21 8 kmace. 155.3.2.
9 knacc. 155.4.1

22 8 xmacc. 155.3.1; 155.3.2

23 9 kmacc. 155.4.1; 155.4.2; 155.4.3; 155.5.4

4. lloaxoan! Kk 0TOOPY coaep:kanus, paspadorke crpykrypst KUM OI'D
JIMYHOCTHBIE  pe3yJbTAaThl  OCBOGHUS  OCHOBHOH  00pa3oBaTeNbHOMN
nporpammbl  oOydatomumucs Ha ocHoBe OI'OC  oTpaxkaloT TOTOBHOCTH

! Biumiouena B cocTaB de/lepaTbHON 06Pa3OBATETBHON MPOrPaMMBI OCHOBHOTO OGIIIETO 06pa3oBaHus (ITPHKa3
MunucrepcrBa npocsemenus Poccniickoit ®enepamuu ot 18.05.2023 Ne 370 (¢ u3MEHEHUAMH)).
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00yJaromMxcsi  pPyKOBOJCTBOBATbCS ~ CHUCTEMOM  TO3WTHBHBIX  IIEHHOCTHBIX
OpUEHTAMHd W pacIIMpeHHe OIbITa JESITEIbHOCTH Ha €€ OCHOBE M B Ipollecce
peanM3allid  OCHOBHBIX  HANpAaBIECHUH  BOCHUTATENbHON  JEATEIBHOCTH.
CopaepxaHue W pe3ysbTaThl BbINMOMHEHHs 3aanuid OI'D cBsi3aHBl B TOM YHUCIIC
C IOCTYDKEHHEM  CIEIYIOMINX JIMYHOCTHBIX pe3yJbTaTOB OCBOSHHS OCHOBHOM
00pa3oBaTeNbHOW TPOrpaMMbl B YacTH (U3UUECKOTO (OCO3HAHUE MOCIEACTBUI
U HENpUSTHE BPEAHBIX MPUBBIYEK W HMHBIX (opM Bpema i (GU3MYECKOTO
W TICHXAYECKOTO 3J0pPOBbS W Jp.), TPYAOBOTO (MHTEpEC K MPAKTHIECKOMY
M3yYeHHI0 Tpodecchii W TpyAa pasIMyHOrO poja, B TOM YHCIE HAa OCHOBE
MPUMEHEHUS] W3y4aeMOro IMpPEeIMETHOrO0 3HaHUS W Jp.), OKOJIOTHUYECKOTrO
(opueHTanys Ha MPUMEHEHHE 3HAHUHM M3 COLMAIBHBIX U €CTECTBEHHBIX HAYK IS
pemeHnst 3ama4 B O0JACTH OKpY)KaloIIeHd cpensl, IUIAHUPOBAHUS ITOCTYIIKOB U
OIICHKM WX BO3MOXHBIX TIOCIIEJCTBHIA JI1 OKpY)KaloNIed Ccpensl W JIp.)
BOCIIUTAHUS, a TaKKe MPHUHATHA LEHHOCTH HAay4HOrO TO3HAaHUS (OpHeHTaLus
B JEATENBHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4yHBIX IIpPEICTaBICHUHN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHTHs 4YeNIOBEKa, MPUPOJBI U OOIIecTBa,
B3aMMOCBS3SIX Y€JI0BEKa C TPUPOAHON U COLIMATIBHOM Cpeioi u ap.).

Bxmrouénusle B KHUM OI'D  3amaHust  BBIABIAIOT  JOCTH)KEHHE
METalpeIMeTHBIX W TNPEAMETHBIX  PE3yNIbTATOB ~ OCBOCHHUS  OCHOBHOM
o0pa3oBaTeNnbHOW  MPOrpaMMBl  OCHOBHOTO  oOmiero  oOpaszoBanms. [lpum
BBIMIOJIHEHUH 3aJlaHu{, TOMHMMO TPEIMETHBIX 3HAHWWA, YMEHHM, HaBHIKOB
U CIOCOOOB  TO3HABATENPHOM  NEATETBHOCTH,  BOCTPEOOBaHBI  TaKKe
YHHBEpcalbHbIe yueOHBbIE MO3HABATEIbHbIC, KOMMYHHKATHBHBIC W PETYJSTHBHBIC
(camoopranu3anus ¥ CAMOKOHTPOJIb) ACHCTBUSI.

Pazpaborka KHWM ocymecTBisiach ¢ yd4€TOM CIEAYIOUIMX OOLIMX
I10JIOKEHU .

— KM opueHTHpOBaHBI Ha MPOBEPKY CHOPMUPOBAHHOCTH yMEHHH, BHIIOB
JIeSITENbHOCTH, KOTOpble HEOOXOIUMBI IIPU YCBOGHHUM CHCTEMbl 3HAHHI,
paccmMaTpuBaeMOl B KauecTBe HHBAPMAHTHOTO fAOpa  COAEPIKAHUS
JEHCTBYIONIMX MPOTPaMM 110 XMMHH JUII OCHOBHOHM IIKOJIBL. TpeGoBaHums
K pe3yJibTaTaM OOyuYeHHs ONpPENEISIOTCS B COOTBETCTBUH C (e/iepaibHbIM
rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAApTOM OCHOBHOTO OOIEro
00pa3oBaHHUs.

— KHMM mpuzBaHbl 00ecrieunBaTh BO3MOKHOCTD AU GEepEHITNPOBAHHON OIEHKU
MOJITOTOBKU 3K3aMEHYEeMBIX. B 3THX IeNAX MpOBEepKa OCBOCHHS OCHOBHBIX
YMEHHUI M 3JIEMEHTOB COAEPXaHUsI Kypca XUMUHU OCYLIECTBIISIETCS Ha TPEX
YPOBHSIX CIIOYKHOCTH: 0230BOM, TTOBBIIIEHHOM H BBICOKOM.

— VY4eOHbIi MaTepuall, Ha 0a3e KOTOPOTO CTPOSTCSA 3alaHHs, OTOMpaeTCs
[0 TPU3HAKY €ro 3HAYMMOCTH JUIsl 001eo0pa3oBaTeNbHOI MOArOTOBKH
BBIITyCKHUKOB OCHOBHOHM MKOJIBL. Ilpu 3TOM 0co0oe BHUMaHHE YHEISIETCS
TEM JJIEMEHTaM COJEp)KaHHsI, KOTOPbIE MOJTYYaloT CBOE Pa3BHTHE B Kypce
XUMHUH CPETHEH IITKOITBL.

Conepxanue 3agaHuil pa3paboTaHO MO OCHOBHBIM Te€MaM Kypca XHMHH,
00BbEeTMHEHHBIM B CEMb COJIep KaTeNbHBIX 0J0K0B: «IlepBoHaYAIbHBIE XUMUYIECKUE
nonsTus», «I[lepmogmuecknit 3akoH W I[lepuoanmdeckass cucTeMa XHMHUYECKHX
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anemeHnToB JI.M. Menneneera. Crpoenne aroma», «CTpOeHHE BEILECTBa,
«XuMHYECKHE peakuun», «BaxHeWue MNpencTaBUTeNd  HEOPTaHUYEeCKHX
BeniecTs. HeMeTamnbl M MX coequHEHUS. MeTalabl U UX COCIUHEHUM», «XUMUS
U OKpYy>Karomasi cpenay, «Pacuéren».

5. CBs13b 3Kk3aMeHanMOHHOI Moeau OI'D ¢ KUM EI'D

[IpeemctBenHOoCcTs MOzenu OI'D 2027r. ¢ KUM EID no xumuu
MPOSIBIISIETCST KaK B COJAEPKATEeNbHOM, TaK M B JAESITEIILHOCTHOM COCTaBIISAIOIIEH
9K3aMEHAIlOHHON MOJenu. DTO CTajlo BO3MOXKHBIM TpEeXIe BCero oOmaromaps
WCTOJIb30BaHUI0 (GOpM ¥ (HOPMYIHUPOBOK 3aJaHUM, aHAJTOTHYHBIX MOJCISM
3amannii  EI'D. Tak, pans TpoBEepKH YCBOCHHS  TOHSTHHA, H3y4aeMbIX
B CHCTEMAaTHYECKOM Kypce XMMHH OCHOBHOHM IIKOJBI, MpearaloTcs 3aJaHus,
MpelyCMaTpPUBAIOIINE KOHTPOJb JOCTHXEHHS METalpeIMETHbBIX IUIAHUPYEMBIX
pe3yJIbTaTOB: Ha CpaBHEHHE WIHM KiIacCH(UKAIMIO TMpeliaraeMblx OOBEKTOB,
aHanu3 ¥ oQopmileHHE NaHHBIX, MOJYYEHHBIX NPH MIPOBEACHUH XUMHUYECKOTO
OKCTIEPHMEHTa, a TaK)Ke Ha WX NPUMEHEHHE B Mpolecce AajbHEHIIeH paboThI
¢ XUMHYECKOH HHpOpMAaIHeH.

B KM OI'D no xuMuu Takxke BKJIFOYEHBI 3aJlaHUs, MPea1yCMaTPUBAIOIINE
MIPOBEPKY YMEHHUs] IMPOTHO3MPOBATh BO3MOXKHOCTh TPOTEKAHUS XUMHUYECKHX
peakuuit ¥ cocTaB 00pa3yIOUIMXCs MPOMYKTOB PEAaKINi, OMMUCHIBATh PU3HAKH UX
MPOTEKAaHUsI WU ONPENCNATh PEaKTHBBL, HEOOXOMUMBIC ISl TPOBEICHUS
Ka4eCTBEHHBIX PEaKLUi.

Tak xe, kak U B BapuanTte EI'D, Oonblloe BHUMaHHE YAEIEHO IPOBEPKE
chOPMHPOBAHHOCTH  CHCTEMHBIX  3HAaHMH O  XUMHYECKHX  CBOWCTBax
HEOPraHUYECKHX BEILECTB.

6. XapakTepucTHKA CTPYKTYPbI U cogep:xkanus KUM OI'D

Pabota cocTout U3 1ByX yacreil.

Yacte 1 comepxkutr 19 3amaHuii ¢ KpaTKUM OTBETOM, IOAPA3yMEBAIOIINX
caMoCTOsITeNnbHOE (OPMYJIMPOBAaHME M 3alKMCh OTBETa B BHIE 4YHCIa WIH
MOCIIEI0BATEILHOCTH LU P.

Yacte 2 conmepxut 4 3amaHus: 3 3aJaHusl 3TOW YacCTH IMOAPa3yMEBAIOT
3anuch pa3BEPHYTOrO OTBETa, | 3aJaHMe STOW YaCTH MPEAIOJaraeT BBHINOJIHEHUE
PeasbHOr0 XMMHUYECKOT0 IKCIIEPUMEHTa U 0(hOPMIICHHE €T0 PE3yJIbTaTOB.

Pacnpenenenue 3ampanmii no yactsm KM npencrasneno B tabnuie 2.
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7. Pacnpenenenne 3apanuii KM OI'D mno coaep:xaHMio, NpoBepsieMbIM
TpeOOBaHMAM K pe3yJbTaTaM OCBOCHHSI OCHOBHOW oOpa3oBaTejbHOM
NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

[Ipu onpenenenun konmuyectsa 3aganuii KUM OI'D, opMeHTHPOBAaHHBIX Ha
MIPOBEPKY YCBOCHUs y4eOHOrO MaTepHaia OTIENBHBIX COAEPIKATEIbHBIX OIOKOB/
JIMHUH, YUYUTHIBAJICS MPEX/IE BCEro 00bEM, 3aHMMAaEMbIii UMHU B COJICPKaHUU Kypca
xumud. Hampumep, ObII HOPUHAT BO BHUMaHHE TOT (aKkT, YTO B CUCTEME
MOJTOTOBKM OOYYaIOMINXCS OCHOBHOW IIKOJBI HaWOONbIIHKA OO0BEM 3HAHHH,
ONpeAEAIONINX YPOBEHb WX MOJATOTOBKH, OTHOCHTCS K TaKUM COZIEpKAaTEIbHBIM
OnokaMm, Kak «XUMHUYECKHME peakuum» u «BaxHeimme mnpeacraBuTenu
HEOPraHW4YeCKUX BeIIeCTB. HemeTalunnbl M WX COeAWHEHHs. MeTaiel W HX
coenmmHeHWs». I[lo »TOM mpmumHE CcyMMapHas 1o 3agaHuit (0T oOmero
KOJIMYECTBA BCEX 3a/IaHUil), IPOBEPSAIOIINX YCBOGHUE UX COJAEPIKaHUs, COCTaBHIIA
52%.

Pacmipenenienne 3amaHuii O COAEp)KATElIbHBIM pa3leliaM  OTpakaeT
Tabnuma 3.

Tabnuya 3
Pacnpeoenenue 3a0anuii KHM no codepaxcamenvuvim pazoenam
Ne HasBanue pa3znena Komu- Maxkcu- [IpoueHT MaKCHMAaIBHOTO TIEPBUYI-
YECTBO MaJibHbIN HOro 6amla 3a 3a1aHUA JAHHOTO
3aga- HCpBPI'-IHLIﬁ BHJa ACATCIIBPHOCTH OT MaKCHUMaJlb-
HHHN Oat HOTO NIEPBUYIHOI'O 0aJita 3a BCIO
pabory, paBHoro 38
1 | IlepoHavanbHbIC 3 4 10,5
XUMHYCCKHEC ITOHATHA
2 | Ilepuonnueckuii 3aKoH 3 4 10,5

u [epuouyeckas cucremMa
XUMUYCCKHUX DJIICMCHTOB
JI.1. Menneneena.
CrpoeHue aToMoB

3 | CrpoeHue BemecTBa 1 1 2,6

4 | Baxneiimme npeacTaBUTEIN 6 13 34,2
HEOPTaHUYECKHUX BEIICCTB.
Hemerasib! u ux

COEIMHEHUSL.
MeTa/uibl ¥ UX COEUHEHHUS

5 | XuMuueckue peakuuu 6 9 23,7

6 | XuMus 1 OKpy’Karomas 2 3 7.9
cpena

7 | Pacuérsr 2 4 10,5

Wroro 23 38 100

Tabnuya 2
Pacnpedenenue 3adanuii no wacmam KUM
Yactn Komn- Makcu- INporieHT MakcuManbHOTO IepBUYHOro | Tum 3amaHuii
paboThl | YECTBO MaJIbHbIN OaJua 3a 3aJjaHus JAHHOM YacTH
3aJaHUH | HEPBUYHBIA | OT MAKCHMAaJbHOTO HEPBUYHOTO OallIa
Oasn 3a BCIO paboty, paBHOro 38
YacTs 1 19 24 63 C kpaTkuM
OTBETOM
Yacrs 2 4 14 37 C pa3BEpHYTHIM
OTBETOM
HWroro 23 38 100
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8. Pacnpenenenne 3apannii KHM OI'D no ypoBHSM CJIOKHOCTH

Yacte 1| KUM conepxutr 14 3amanuii 6a30BOro ypoBHS CIOKHOCTH
M 5 3a7aHUM MOBBIIICHHOTO YPOBHS CIOXHOCTU. YacTh 2 comepxuT 4 3amaHus
BBICOKOTO YPOBHSI CIIO’KHOCTH.

Pacripenenenne 3aaHuii IO YPOBHSIM CI0KHOCTH IIPEACTABICHO B TaOIHIeE 4.

Tabnuya 4
Pacnpedenenue 3a0anuii no ypogHsm CLOACHOCTHU
Yposens Konmuaecto Makcu- IporeHT MakCHMaIbHOTO MEPBUYHOTO
CIIOKHOCTH 3a7aHui MaJIbHBIH 6asa 3a 3a/1aHus JAaHHOTO YPOBHS
3aaHui NEPBUYHBIA | CJIOKHOCTH OT MaKCHMaJIbHOTO [IEPBUYHOTO
Oamn Oasa 3a Bcro paboTy, paBHOTO 38
bazoBsrit 14 14 37
IToBbImeHHBIH 5 10 26
Beicokwuit 4 14 37
Uroro 23 38 100

9. IIpo10/LKATETBHOCTE IK3aMeHa

Ha BrimonHeHne 5k3aMeHannoHHON paboThl oTBoauTCs 3 vaca (180 MuHYT).

PexomenmyeMoe BpeMs BEITOTHEHMS 3agaHui acti 1 — 60 muuyT (1 "Hac),
a BhIMOJIHEHUS 3a1aHui yactu 2 — 90 munyT (1 yac 30 MUHYT).

K Bemonuenuto 3amanust 23 y4acTHHK MOJKET MPHUCTYINATh HE paHee 4YeM
yepe3 30 MUHYT IIOCJIE Hayaia 3K3aMeHa.

10. lono/iHuTe/IbHbIE MATEPUAJILI M 000PY10BAHUE
ITepeyeHb NOMONHUTENBHBIX MaTEPHAIOB U 00OPYIOBaHHMS, UCTIOIH30BAHUE
KOTOpBbIX paspemeHo Ha OI'D, yTBepikaaeTcd NpHKa3oM MUHIPOCBELIEHUS
Poccun 1 PocobpHanzopa.
Y4yacTHHKaM 3K3aMeHa pas3pelaeTcs UCIOIb30BaTh CIEAYIONINE MaTepHAIb
u obopynoBaHHe:
— Ileproguueckas cucteMa XUMHUECKHX ieMeHToB .M. MeHneneeBa;
— TabNULa pacTBOPUMOCTH COJell, KUCIOT M OCHOBaHUI B BOJE;
— DIIEKTPOXUMHUYECKHUI psll HAPSDKEHU METaJlIOB;
— HeNporpaMMHUPYEMbIH KalIbKyIATOD;
— nuHelKa 1 oOpMIICHHUS OTBETA B TAOIMYHOM (opme;
— nabopaTtopHoe 00OpyJOBaHME [UI TIPOBEJCHUS XHMHUYECKUX OIIBITOB,
npexycMoTpeHHbIX 3aganusimMu KVM (Ipunoxenue 2);
— WHIUBHAYANbHBI KOMIUICKT XHMHYECKHX PEaKTHBOB U 000pYyHOBaHHS
(ITpunoxenue 2).

11. CucremMa oleHHBAHHS BBIMOJHEHUS OTACIbHBIX 3aJaHU
H IK3aMeHAIMOHHO# paGoThl B LeJIOM

[TpaBunbHOE BBITIONHEHHE KaXk0ro u3 3ananuii 1-3, 5-8, 11, 13-16, 18, 19
omenmnBaercst 1 GamutoM. 3amaHne CYMTAETCS BBIMOJHEHHBIM BEPHO, €CIIM OTBET
3amucaH B Toi opMe, KOTOpas yKkazaHa B MHCTPYKIIMU TIO BBITIOJIHSHHIO 3aJaHUS,
Y TIOJTHOCTBIO COBITAIA€eT C STAJIOHOM OTBETA.
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[IpaBunpHOE BBIOIHEHHE Kaxkioro w3 3amanuit 4, 9, 10, 12 u 17
oreHuBaercs 2 6ayutaMu. 3aJaHre CUMTAETCS BBINOJIHEHHBIM BEPHO, €CITH OTBET
3amucaH B Toi Qopme, KoTopas ykazaHa B MHCTPYKIIMHU MO BBIIOJIHEHHIO 3aJaHus,
U TIOJTHOCTBIO COBMAJAET C ATAJOHOM OTBETA: KaXIblii CHMBOJ B OTBETE CTOUT Ha
CBOEM MecCTe, JIMITHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BricTaBisiercst 1 Gam,
eclii Ha 000 ONHOW MO3WIMK OTBETa 3alUCaH HE TOT CHUMBOJ, KOTOPBIH
IIpeCcTaBlIeH B 3TaJIOHE OTBeTa. Bo Bcex Apyrux ciaydasx BbicTaBisercs 0 Oanios.
Ecnu xonmyecTBO CHMBOJOB B OTBeTe OoJbie TpeOyeMoro, BBICTABISIETCS
0 6ayutoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHbl BCE HEOOXOAUMBIE
CUMBOJIBI.

IIpoBepka BemonHeHUs 3amaHuii 20-23 oOCyIIECTBISETCS MPEIMETHOMN
KOMHCCHEH B COOTBETCTBHH C KpPUTEPHSIMH OIICHWBAHHS BBIMOMHEHUs. [Ipu
OIICHUBAHWHU  BBIMONHECHUS KAXKIOTO W3 3aJaHUd  OKCIEPT Ha  OCHOBE
MIPEIOCTAaBICHHBIX KPUTEPUEB OLIEHHUBAHUSI BBUIBISET B OTBETE JK3aMEHYEMOI'o
OIICHMBAaE€MBIE DJJIEMEHTHI, KaXKIBII W3 KOTOPBIX OIeHUBaercss | Oamiom.
MaxkcuMalibHBIH Oai 3a BBIMOIHEHUE Kaxaoro u3 3aganuid 20, 21 u 22 — 3 Gaa;
3a BBINOJIHEHHUE 3a1aHus 23 — 5 6auios.

3agaHusi ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITh BBIMOJHEHBI 3K3aMEHYEMBIM
pasabME criocobamu. [103TOMy NpUBENEHHBIE B KPUTEPHUSIX OLIEHUBAHUS 00pPa3IIbI
peIlieHnii CIelyeT paccMaTpHBaTh KAk OJWH M3 BO3MOXHBIX BapHAHTOB OTBETA.
DTO OTHOCHUTCS MPEXKIE BCEro K CIoco0aM pereHns: pacuéTHbIX 3a1ad.

MakcuManbHBI TMEepPBUYHBIA OaJil 32 BBIMOJHEHHE SK3aMEHAIIMOHHOMN
paboTsl — 38.

B cootBerctBuu ¢ IlopsimkoM TpPOBEACHUS TOCYNAPCTBEHHOW HTOTOBOM
aTTecTalMu 10 00pa30BaTeIbHBIM TIPOTPaMMaM OCHOBHOTO 00IEero o0pa3oBaHuUs
(mpuka3 Munnpocemenuss Poccuu u PocoOpnanzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan Munrocrom Poccnn 12.05.2023 Ne 73292)

«72. IIpoBepka K3aMEHALMOHHBIX paboT BKIIOYAET B ceOs:

1)  mpoBepKy M OLICHHBAaHHE MPEAMETHBIMH KOMHCCHSIMH Pa3BEPHYTHIX
OTBETOB (B TOM 4HCIIe yCTHBIX) Ha 3amaHus KIIM B COOTBETCTBHH C KPUTEPUAMH
OIICHUBAHUS MO0 COOTBETCTBYIOIIEMY Y4eOHOMY MpEIMETy, pa3padoTka KOTOPHIX
opranmsyetcst PocoGpHamzopom” <...>.

[lo pesynbpTataM mepBoil M BTOPOM IMPOBEPOK 3KCHIEPTHI HE3ABUCHUMO IPYT
OT Jpyra BBICTABISIOT TIEPBUYHBIE OalUTBl 3a KaXIbIH Pa3BEPHYTHIA OTBET
Ha 3aganus KUM <...>.

B ciydae cymiecTBEHHOrO pPacxXOKACHHs B IEPBUYHBIX  Oaniax,
BBICTABJIICHHBIX  JBYMS  OKCIEpPTaMH, Ha3Ha4yaeTcs  TPEThbsi  IPOBEpKa.
CylecTBeHHOE pacxXOoXJIeHHE B TEPBHYHBIX 0OajuiaX ONPENEeNICHO B KPUTECPHSIX
OIICHUBAHUS MO COOTBETCTBYIOIIEMY Y4YeOHOMY MpEaMETy, pa3pabdoTKa KOTOPBIX
opranuzyetcst PocoOpHaa30pom.

Tpetnii dKCHepT Ha3HAYaeTCs IO COTJIACOBAHWIO C MpeAceaaTesieM
MPEeIMETHONH KOMHCCHM W3 4YHCIa OJKCIIEPTOB, paHee He MPOBEPSBIINX
9K3aMEHAIMOHHYO paboTy.

2 Yacte 14 craten 59 denepanbhoro 3akona ot 29.12.2012 Ne273-®3 «O6 obpasoBanun B Poccuiickoit
Deneparm».
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TpeTbeMy 3KcIepTy MPenoCTaBiseTcss HHPOPMAIHS O MEPBUYHBIX Oajax,
BBICTaBJICHHBIX JKCIICPTAMH, paHee MPOBEPSBIIMMU SK3aMEHAIUOHHYIO paboTy».

Cy11ecTBEHHBIMU CUUTAIOTCS CIICIYIOIINE PACX0XKICHHS.

1. PacxoxneHue Mexay Oamiamu, BBICTABICHHBIMH JIBYMSI SKCIIEPTaMHU
3a BBINOJIHEHHE r00oro u3 3amanmii 20-23, cocraBasier 2 wim Oonee Oaina.
B aToM ciiyuae TpeTHH 3KCIEpT MPOBEPSET TOJIBKO TE OTBETHI Ha 3aJaHusl,
KOTOpPBIE BBI3BAIIU CTOJIb CYIIECTBEHHOE PACXOKICHHE.

2. PacxoxaeHue B pe3yibTaTax OLECHHBAHUS IBYMS HKCIEPTaMHU OTBETa
Ha oaHO W3 3amanui 20-23 3aximrouaeTcss B TOM, YTO OJWH SKCIEPT YyKasal
Ha OTCYTCTBHE OTBETA Ha 3aJlaHHE B dK3aMEHAIMOHHOW paboTe, a IPyroi sKCIepT
BBICTaBHJI 32 BBINIOJHEHHE ATOTO 3a/laHMs HeHyJIeBol O0am. B aTom ciydae Tpetnit
HKCTIEPT MPOBEPSET TOIHKO OTBETHI HA 3aaHMUsI, KOTOPbIE OBLIH OIIEHEHBI CO CTOIh
CYIIECTBEHHBIM PaCXOXKICHUCM.

3. Cutyanuu, B KOTOPBIX OJWH 3KCIEPT yKa3al Ha OTCYTCTBHE OTBETa
B 3K3aMCHAIIMOHHOM paboTe, a BTOPOIl 3KCHEepPT BBICTABUI HyIJIeBOH Oat
3a BBIIOJHEHUE OTOTO 3aJaHHs, HE SBISIOTCS CHUTYAIMSIMH CYIIECTBEHHOTO
PAcXOXIICHHS B OICHUBAHHH.

Ha ocHoBe 0ayioB, BBICTABJICHHBIX 32 BBITIOJHEHHE BCEX 3alaHUil paOoThI,
MIOJICYUTHIBAETCS] CYMMAapPHBIN IEPBUYHBIN Oallil, KOTOPBIHA MEPEBOJUTCS B OTMETKY
I10 IATHOAIIHLHOM IIKAJIE.

12. Ycii0Bus IpoBeieHNs1 padoThl

JlaGopaTopHble ONBITHI OpU  BBIIOJIHEHHH 3alaHus 23  HPOBOASTCS
B YCIOBUSIX XHMHYECKOW JabopaTopuu, OOOpPYZOBaHHWE KOTOPOH HOIDKHO
cooTBeTcTBOBaTh TpeboBanusam CanllnH k kabnHeTaM XUMHUH.

Ilepen HayamoM 5K3aMEHALMOHHOM PabOTHl CHENMANUCT MO MPOBEIEHHIO
MHCTpYKTaXa M 00ECIIeUCHHIO JIa00paTOPHBIX paboT MHCTPYKTHPYET yIaCTHUKA(-OB)
9K3aMEHa IO BBINOJHEHHUIO IPAKTHYECKOTO 3aJaHMs, a TaKXKe IO TEXHHKe
0e30MmacHOCTH MpHU O0palieHUH ¢ J1abopaTOpHBIM 00OPYAOBAHUEM M PEaKTHBAMU
TIOJ] TTOJIIMCH KaXKIOT0 YYaCTHUKA dK3aMeHa.

K BoimonmHenuio 3amaHus 23 He [OMYCKAIOTCA YYacTHUKHU HK3aMEHa,
HE MPOLIEAIINE HHCTPYKTaXKa 1Mo TeXHUKe Oe3omacHocTu. [IpuMepHast HHCTPYKLUS
M0 TEXHHUKE 0€30IacHOCTH NpuBeaeHa B [Ipuioxkennu 3.

Jisi  BBIMOJMHEHUS XUMHYECKOTO OKCIEPUMEHTa, IPeayCMOTPEHHOTO
3aJaHueM 23, KaxIOMy YYaCTHHKY JK3aMeHa TPeIIaraeTcsl WHIUBHIYaTbHBIN
KOMIIJIEKT, COCTOSILLIMI U3 OnpeeEHHOro Habopa 060py10BaHNs U PEaKTUBOB.

HaGop oOopymoBanusi, BXOISIIEr0 B HWHIUBHIYaIbHBIH  KOMIUIEKT
yuactHuka OI'D mo Xxumum, A BCeX YYaCTHHUKOB OJMHAKOB W IIPE/CTaBIICH
B Tabymie 6 [Tpunoxenus 2.

Habop peakTHBOB, BXOISIIUX B WHIWUBHIYATbHBIH KOMIUIEKT YYaCTHHKA
OI'D 1o XUMHHU JUTS BBITOJHEHUS] XUMUYECKOTO dKCIIEPUMEHTA, BKITFOUAET B ceOs
IATh Pa3IMYHBIX BEHIECTB (WIM HX PAacTBOPOB), MEPEUUCICHHBIX B YCIOBHUHU
3amanus 23 xaxgoro Bapmanta KUM. Hamgmmen (popMmynsl wim Ha3BaHUS)
Ha CKJSIHKAX C BellleCTBAMH, BbIIABaeMbIX JK3aMeHYeMOMY /JIsl POBeAeHHs
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peakuuii, AOJKHBI MOJHOCTHIO COOTBETCTBOBATH INEPEYHI0 PEAKTUBOB,
KOTOPBIii YKa3aH B YCJIOBHH 3aaHHUS.

Ilepeunn BemiecTB ¥ JIAOOPATOPHOTO OOOPYIOBaHMS, BKIIOYaEMbBIX
B UHJUBHYyalbHble KOMIUIEKTH ydyacTHUKOB OI'D 1o XMMHM AJsl BBITOJHEHUS
9KCTIEPUMEHTAIBHBIX 33/IaHHI, COCTABJICHBI HA OCHOBE OOILINX MepeyHel, KOTOphIe
npuseseHs! B [Ipunoxenun 2.

13. U3menenust B KUM 2027 roga no cpasnenuio ¢ 2026 ronom
N3amenenus ctpyktypsl u conepxxanust KUM oTcyTcTBYIOT.
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TIPUJIOJKEHUE 1
Tabauya 5

00600ménnbIil n1an Bapuanta KUM OI'D 2027 roaa
no XUMHUHN

Ypoesnu cnoocnocmu 3adanus: b — 6azoswiil, I1 — nosviwennuslii, B — evicokuil.
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No
3a1a-
HUs

IpoBepsiemMble IpeAMETHBIC
TpeOoBaHUS
K pe3yJIbTaTaM OCBOCHHS
00pa3oBaTeIbHON HPOrpaMMbl

Konpl
TIpoBepsi-
€MBIX
3JIEMEH-
TOB
cofeprka-
HUS

Konupl
TpeboBa-
HHH K
peamMeT-
HBIM
pe3yibTa-
Tam

Ypo-
BEHb
CIIOXK-
HOCTH
3aza-
HUS

Makcu-
MaJIbHBII
OaJ 3a
BBIIOJI-
HEHHUC
3a/1aHuUs

IIpumep-
HOE
BpeMst
BBITIOJI-
HEHUSA
3a/1aHus
(MuH.)

No
3a1a-
HUs

ITpoBepsiemMble PEeAMETHBIC
TpeOoBaHUs
K pe3yJIbTaTaM OCBOCHHS
00pa3oBaTenbHON HPOrpaMMBbl

Konpl
poBepsi-
€MBIX
3JIEMEH-
TOB
coneprka-
HUS

Konusl
TpeboBa-
HHH K
mpeaMeT-
HBIM
pe3yibTa-
Tam

Ypo-
BEHb
CJIOXK-
HOCTH
3ama-
HUS

Makcu-
MaJIbHBIH
OaJ 3a
BBIIOJI-
HEHHUE
3a/1aHUs

TIpumep-
HOE
BpeMst
BBITIOJI-
HEHUS
3a/1aHus
(MuH.)

TPEX MEPUOJOB, KAIUs U KaJlbLUs;
YMeHHe MCI0/Ib30BATh MOJEIH IS
OOBSICHEHHSI CTPOCHHSI aTOMOB M MO-
JIEKy T

Yacts 1

Biajgenue cucreMoii XMMHYECKHX
3HAHUA W yMeHHEe NMPUMEHSTH CH-
cTeMy XMMHYeCKHX 3HAHHii, KOTO-
pas BKIIIOYACT Ba)KHEHIIIE XUMUYEC-
K{E TIOHSTHS: XUMHYECKUIl JIEMEHT,
aToOM, MOJIEKYJa, BEIIECTBO, IPOCTOE
U CIIOXXKHOE BEIIECTBO, OJHOPOAHAsS
U HEOJHOPOZHAsL CMECh, MPEIEIbHO
nonyctuMas koHueHtpamus (ITJIK),
KOPPO3Hsi METAJIJIOB, CILIABHI;

yMeHHe HHTerpHpoBaTh XHMHYEC-
KHe 3HAHUS CO 3HAHMSMH JAPYrux
y4EOHbIX IIPEAMETOB;

BJIajiecHHe OCHOBAMHM XHMH4ecKOii
TrPaMOTHOCTH, BKJIIOYAIOLIEH: yMe-
HHUE MpPaBHJIBHO HCIIOIb30BATh W3Y-
YeHHBIe BEIIeCTBA M  MaTepHalbl,
BTOM 4HCJIE MHHEpalbHbIE Y100-
PEHHsI, METaJLIBI M CILIABBI, IIPOLYKTHI
nepepaboTKH TIPUPOIHBIX HCTOYHHU-
KOB YIJIEBOXOPOAOB (YIJsi, MPUPOJ-
HOTO rasa, He()Tu) B OBITY, CETBCKOM
XO3SICTBE, HAa IPOU3BOJICTBE U ITOHH-
MaHHE 3HAYCHHUS IKHPOB, OCJIKOB,
YIIIEBOZOB JUISl OPraHU3Ma 4ellOBeKa;
YMEHHME = IPOTHO3MPOBATH  BIIUSTHHE
BELICCTB M XMMHYECKHX IPOIECCOB
Ha OpraHu3M 4YeIOBEKa W OKpYIKaro-
LIYI0 PHPOIHYIO Cpey

11,12,
6.3, 64,
6.5

1.1, 3.1,
32

IIpeacraBienne o TNEPHOAUYECKON
3aBHCUMOCTH CBOWCTB XHMHYECKHX
JJIEMEHTOB (paJyc aToMa, dIEeKTPOOT-
PHIATENBHOCTD), IPOCTHIX M CIIOXHBIX
BEIIECTB OT IOJIOKCHHS BJIEMEHTOB
B [lepromuueckoil cucreme (B MaibIx
HEepHoJaX W TIJaBHBIX IOATPYIIax)
U 2JIEKTPOHHOTO CTPOCHHSI aTOMa

23

‘Ymenue onpeaeasaTb BaJICHTHOCTb
U CTCIECHb OKHUCICHUA XHUMHYCCKUX
OJIEMCHTOB, 3apsi/i MOHA

1.3

8.1

YMeHnne ompenesitb BHI XHMHUYEC-
KOH CBA3M M THUIl KPUCTAIMYECKOU
CTPYKTYpbI B COSJITMHEHUSX

3.1

8.2

IIpeacraBieHue o0 IEPUOAUYECKOI
3aBUCHMMOCTH CBOWCTB  XMMHYCCKHX
JJIEMEHTOB (paguyCc aToMa, JIEKTPOOT-
PHULATENBHOCTD), TPOCTBIX M CIIOMKHBIX
BCIECTB OT TIOJIOKCHUSI DJICMCHTOB
B [leprogudeckoii cucteme (B MaJbIX
MEepUOAaX ¥ TJABHBIX = IOATPYIIIAX)
H DJIEKTPOHHOTO CTPOEHHS aTOMa;

yMeHHe O0BbSICHATL CBSI3b IIOJIOXKE-
Hus oneMmeHTa B Ileproanueckoit
CHCTEME C YHCIIOBBIMU XapaKTepHc-
TUKaMM CTPOCHUSI aTOMOB XHMHUYEC-
KHX SJIEMEHTOB (COCTaB | 3apsif spa,
o0Iree YHMCIO DJIEKTPOHOB), pacrpe-
JICICHAeM DIICKTPOHOB 110 JHepre-
THYECKHM YPOBHSIM aTOMOB IEPBBIX
TpEX MEPHOIOB, KU U KAJIbIIUS

22,23

5,6

YMeHue 00BSICHATH CBS3b IOJIOXKE-
HUA »dneMmeHTa B Ilepumoguueckoit
CHCTEeME C YHCJIOBBIMH XapaKTepH-
CTUKaMH CTPOEHHsI aTOMOB XUMHUEC-
KHX 3JIEMEHTOB (COCTaB U 3aps sapa,
o0Immee YHCIO DJIEKTPOHOB), pacrpe-
JICICHUEM DJJIEKTPOHOB 10 PHEpPreTH-
YECKHM YPOBHSIM aTOMOB TIEPBBIX

21,22

Ymenue knaccuguuupoBaTh Heopra-
HHYECKHE BEeIIeCTBa

4.1

7.2

© 2027 denepanbHas cityx6a 1o Hag3opy B chepe 00pa3oBaHus U HAYKH

YMeHne xapaKkTepu3oBaTh (puznuec-
KHe M XHMH4YeCKHe CBOIMCTBa Mpoc-
TBIX BEIIECTB (KUCIOPOJ, 030H, BOZO-
pon, rpadur, anMas, KpeMHHi, a3or,
tdocdop, cepa, XJI0p, HATPUH, KA,
MarHui, KajabLui, aJrOMUHUMA, *kKele-
30); CIOXKHBIX BEILECTB, B TOM YHCIE
UX BOJHBIX pacTBOpPOB (BOJa, aMMHAK,

42,43,
4.5,4.6

9.1,9.2
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No
3a1a-
HUs

ITpoBepsieMble PEAMETHBIC
TpeOoBaHUs
K pe3yJIbTaTaM OCBOCHHS
00pa3oBaTenbHON HPOrpaMMBbl

Konupl
poBepsi-
€MBIX
3JIEMEH-
TOB
coneprka-
HUS

Konubl
TpeboBa-
HHH K
peaMeT-
HBIM
pe3yibTa-
Tam

Ypo-
BEHb
CJIOXK-
HOCTH
3aja-
HUS

Makcu-
MaJIbHBIH
OaJt 3a
BBIIOJI-
HEHHUE
3a/1aHuUs

IIpumep-
HOE
BpeMst
BBITIOJI-
HEHUS
3a/1aHus
(MHH.)
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XJIOPOBOZIOPOJI, CEPOBOOPOJI, OKCHIBI
u ruapokcusl MetaiuioB [-11A rpyrm,
amomunns, meau(ll), mumka, sxene-
3a(Il wmlIll); okcumpl HeEMeETaIOB:
yrepoma(ll u IV), kpemuusa(1V), azo-
ta 1 pochopa(lll u V), ceppi(IV u VI),
CEepHHUCTasl, CepHas, a30THCTasi, a30T-
Hasi, pocdopHasi, yroipHas, KpeMHHUE-
Basi KUCJIOTA M MIX COJIN)

No
3a1a-
HUs

ITpoBepsiemMble PEeAMETHBIC
TpeOoBaHUs
K pe3yJIbTaTaM OCBOCHHS
00pa3oBaTenbHON HPOrpaMMBbl

Konpl
poBepsi-
€MBIX
3JIEMEH-
TOB
coneprka-
HUS

Konusl
TpeboBa-
HHH K
mpeaMeT-
HBIM
pe3yibTa-
Tam

Ypo-
BEHb
CJIOXK-
HOCTH
3ama-
HUS

Makcu-
MaJIbHBIH
OaJ 3a
BBIIOJI-
HEHHUE
3a/1aHUs

TIpumep-
HOE
BpeMst
BBITIOJI-
HEHUS
3a/1aHus
(MuH.)

MEHTOB: H3y4eHHE U  ONHCaHHE
(hU3MYECKUX CBOMCTB BEIECTB; O3Ha-
KOMJIEHHE C (PU3MYECKUMU M XUMHUYEeC-
KUMH SIBIICHUSIMH; OIBITBHI, WUIFOCTPH-
pyIolllfie TPHU3HAKA HPOTEKAHUS XU-
MHYECKHX PEaKIHit

YMeHue xapakTepu3oBaTh (uzMuec-
KHe W XHMH4YecKHe CBOicTBa Ipoc-
TBIX BEMIECTB (KHUCIOpPOZ, O30H, BOJO-
poxn, rpadur, anMas, KpeMHHIl, a3oT,
¢docdop, cepa, Xnop, HATpHil, Kajwii,
MarHui, KaJblUi, aJIOMUHUH, XKele-
30); CIIOXHBIX BELICCTB, B TOM YHCJIC
MX BOJHBIX PacTBOPOB (BOZa, aMMHAK,
XJIOPOBOJZIOPOJI, CEPOBOIOPOJ, OKCHABI
U TUApoKcHIbl MeTaiwioB I-IIA rpymm,
amomunwst, Meu(1l), muaka, sxenesa(ll
nlll); okcumpl HeMETaIOB: yIule-
poma(Il m 1V), xpemuma(IV), azora
u pocdopa(lll u V), ceppi(IV u VI),
CEepHHUCTAs, CEepHasi, a30THUCTas, a30T-
Hast, (ochopHas, yroapHas, KpeMHIe-
Basi KUCJIOTa W HMX COJIH); IPOTHO3H-
poBaTh M XapaKTEpH30BaTh CBOWCTBA
BEIIIECTB B 3aBUCHMOCTH OT MX COCTaBa
M CTPOGHHUS, IPUMEHEHHE BCIICCTB
B 3aBHCHMOCTH OT HX CBOJCTB, BO3-
MOXKHOCTb POTEKAHUS XMMUYECCKHX
TIPEBPAIICHAN B Pa3iIMYHBIX YCIOBHAX

4.2-4.9

9.1,9.2,
9.3

Baanenue cucreMoi XMMHYECKHX
3HAHMI W yMeHHe NPHMEHATH CH-
cTeMy XHMHYECKHX 3HAHMH, KO-
TOpasi BKJIIOYAET TEOPHIO JJIEKTPOIIH-
THYECKON AUCCOIUAIIUU

5.4

2.3

YMeHne coCTaBJIATH MOJIEKYIISIPHbIE
W VOHHBIC YpaBHEHHUsI peakuuii (B ToM
qHcIIe PeakIMidi HOHHOTO 0OMeHa)

5.5

10.1

Bianenue cucreMoil XMMHYECKHX
3HAHMI W yMeHHe NMPHMEHATH CH-
cTeMy XHMHMYeCKUX 3HAHUI, KOTO-
pasi BKIIIOYAeT BaKHEHIINE XHMHUYEC-
KHE TIOHSTHS: OKHUCIIMTEIbHO-BOCCTA-
HOBUTEJIbHbIE PEaKLUH, OKUCIUTEINb
1 BOCCTAQHOBHTEIIb; yYMEHHE OIpere-
JIATH OKHUCJIUTENb U BOCCTAHOBUTEb

5.3

2.1,84

10

VMeHne xapaktepu3oBaTh (usmdec-
KHe M XHMHYECKHe CBOWCTBA, Mpo-
THO3MPOBATh M XapaKTePH30BaTh CBOIi-
CTBA BEIIECTB B 3aBHCHMOCTH OT HX
COCTaBa M CTPOCHHSI, TPUMCHEHHE
BCIIECTB B 3aBHCHMOCTH OT HUX
CBOﬁCTB, BO3MOKHOCTb  IIPOTECKAHUS
XUMAYECKUX TIPEBPAIICHII B pasind-
HBIX YCIOBHSIX

4.2-4.9

9.3

Ymenue kiaaccupuUUpOBATH XUMHU-
YECKHE PEaKIUH

5.1

7.3

Buagenue / 3HaHHe 0CHOB: Oe3omac-
HOI paboThI ¢ XUMHUYECKUMH BELIECT-
BaMH, XHMHUYECKOH TOCYa0i U 11abo-
paTopHBIM 00OpYIZOBaHUEM; IPaBUII
Oe3omacHOro o0paleHusl ¢ BellecT-
BaMH, UCIIOJIb3YEMBIMU B TIOBCECHEB-
HO¥1 )KU3HHM, PABUIT TOBEACHHUS B Iie-
JSIX CcOEpEeKEeHUs: 37I0POBbsI U OKpY-
JKarOIEeW IPUPOIHON CpeIbl; TOHHMA-
HHE Bpeaa (OMacHOCTH) BO3AEHCTBHUS
Ha JKMBBIE OPTaHU3MBI ONIPEEIEHHBIX
BEIIECTB; CIIOCOOOB  YMEHBIICHUS
u npenompamem/m ux BpeﬂHOFO BO3-
NIeHCTBUS;

Ha/IMYHe NPAKTHYEeCKHX HABBIKOB
IUVIAHAPOBAHMSI M OCYLIECTBJIEHUS
CIeIYIOIHX XUMHUYECKUX JIKCIIepU-
MEHTOB: H3y4YeHHE CIOCOOOB pa3s-
JICTICHMS CMecei

1.1,6.1

2.1,12.2,
12.3,
13.2

Hammnuue NPaAKTHYECKHUX HaBBLIKOB
IVIAHUPOBAHUA M OCYIIECTBJICHHUSA
CJICAYIOIIHX XUMHYECKUX IKCIIEepU-
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Hanuuue NMPAKTHYCCKUX HAaBbIKOB
IUVIAHUPOBAHUA M OCYIIECTBJICHUS
CIeAyoIHX XUMHYECKHUX JKCIIepu-
MEHTOB: TIPUMEHECHUEC HWHIHUKATOPOB

4.2-
4.10

13.5,
13.8
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No
3a1a-
HUs

ITpoBepsieMble PEAMETHBIC
TpeOoBaHUs
K pe3yJIbTaTaM OCBOCHHS
00pa3oBaTenbHON HPOrpaMMBbl

Konupl
poBepsi-
€MBIX
3JIEMEH-
TOB
coneprka-
HUS

Konubl
TpeboBa-
HHH K
peaMeT-
HBIM
pe3yibTa-
Tam

Ypo-
BEHb
CJIOXK-
HOCTH
3aja-
HUS

Makcu-
MaJIbHBIH
OaJt 3a
BBIIOJI-
HEHHUE
3a/1aHuUs

IIpumep-
HOE
BpeMst
BBITIOJI-
HEHUS
3a/1aHus
(MHH.)

(;rakmyca, MeTwIOpaHXka H (eHom-
(dranenHa) Uil ONMpeNeNeHUs] Xapak-
Tepa cpeabl B PacTBOpax KHCIOT
U LIEJIOYCH; XHMHYECKHE OKCHEPH-
MEHTBI, WUTIOCTPUPYIOIIKE TIPU3HAKI
MPOTEKaHHsI PeaKkLHil HOHHOTO OOMe-
Ha; KAQUeCTBEHHBIC PEAKIMU HA IpHU-
CYTCTBYIOLIHE B BOJHBIX PacTBOpax
HOHBI: XJIOpHI-, OpOMHI-, HOIHA-,
cynedar-, pocdar-, kapOoHaT-, CHIH-
KaT-aHHOHBI, TUJPOKCHJI-MOHBI, KarT-
WOHBI aMMOHHsS, MAarHus, KaJbLHs,
amoMuHUs, JKene3a (2+) W kenesa
(3+), meqm (2+), nuHKA

Biajgenue ocHOBAMM XUMHYECKOMH
rPaMOTHOCTH, BK/IIOYAKOINeii: HaIn-
Yyue OmbITa PaboThl C Pa3IUYHBIMU
HUCTOYHUKAMH HH(QOpPMALMKM IO XH-
MUY (Hay4YHas W Hay4HO-TIOMyJIIpHAs
JIMTEpaTypa, CIOBapH, CIIPaBOYHHKH,
HMHTCPHET-PECypChl); yMCHUE HHTETr-
pHpOBaTh XHMHYECKHE 3HAHHSA CO
3HAHUSAMH JPYTHX Y4eOHBIX Ipeame-
TOB; OTHOCUTEJIBHYIO MOJEKYJISIPHYIO
¥ MOJIIPHYIO MacChl BEIIECTB, Macco-
BYIO JIOII0 XMMHYECKOTO 3JIEMEHTa
B COCAMHEHUU

14,7.1

32,33,
11.1

IIpeacrapiieHus 0 3aKOHOMEPHOCTX
1 M03HABAEMOCTH SIBJIEHUH ITPUPOJIBI,
HOHMMaHHe OOBEKTUBHOIN 3HAYHMMOC-
TH OCHOB XMMUYECKOH HayKu Kak 00-
JIaCTH  COBPEMEHHOIO €CTECTBO3HA-
HHs, KOMIIOHEHTa OOMLIel KyJIbTyphl
U MPAKTHYECKOH JNeATeNbHOCTH Yello-
BEKa B YCIIOBMAX COBPEMEHHOIO 00-
mecTBa, IOHHMMAHHUC MeECTa XHMHH
Cpeau Apyrux eCTECTBEHHBIX HAYK;
BJIajiecHHe OCHOBAMHM XHMHYecKoii
rpaMOTHOCTH, BKJIIOYalOIeii yme-
HUE OOBEKTHBHO OLCHUBATH HHGOP-
MallMIo O BEIIECTBAX, MX IpeBpallle-
HHUAX W NPAKTUYCCKOM NPHUMCHEHUU
U YMCHHUC UCIIOJIb30BATh ec JUI peuie-
HHs y4eOHO-TI03HABaTENbHbIX 33/1a4;
YMeHHe TIpEACTaBIAThH PE3YJIbTAThI

6.1,62

1.1,3.1,
14.1

© 2027 denepanbHas cityx6a 1o Hag3opy B chepe 00pa3oBaHus U HAYKH

Crenudukarms KUM OI'D 2027 r. XUMMUA, 9 knace.  16/25
Ne [IpoBepsieMble IpeIMETHBIE Kogpr Koppr Ypo- Makcu- | IIpumep-
3a/1a- TpeboBaHUA mpoBepsi- | TpeboBa- | BEHb | MaNbHBINA HOE
HUs K pe3yJibTaTaM OCBOECHUS EMBIX HUH K CIIOXK- 6ann 3a BpeMs
00pa3oBaTeIbHOM IPOrpaMMBbI 3JICMEH- | IPEIMET- | HOCTH | BBINOJI- | BBIOJ-
TOB HBIM 3ama- HEHUE HEHUS
cofepxa- | pe3yipTa- | HHS 3ajaHus | 3aJaHus
HUSI Tam (MuH.)
9KCHEepUMEHTa B ()OpME BBIBOJOB,
JIOKa3aTeIbCTB, I'padMKOB U TaOIIHI
Y BBIBIIATH OMITUPHYECKHE 3aKOHO-
MEpHOCTH
Yactp 2
20 | YMeHHe COCTABJATH MOJIEKYJISIP- 53 8.4,10.2 B 3 20
Hble W HOHHbIE YPaBHEHHUS peak-
OMiA, B TOM YHCIE OKHCIHTEIBHO-
BOCCTAaHOBHUTCJIIbHBIX peaKunﬁ
21 | YMenne cocTaBasiTh MoJjekyJasp- | 4.12 10.1, B 3 17
Hble M HOHHbIC YPAaBHEHHs peak- 10.2,
IMii, B TOM YHUCJIE: peaKuii HOHHOTO 10.3,
00MeHa, OKHCIHMTEIbHO-BOCCTAHOBH- 10.4
TEJIbHBIX PEAKLUUH; WILIIOCTPUPYIO-
IMUX XUMHUYECKHE CBOWCTBA HM3y4YCH-
HBIX KJIACCOB/TPYIIT HEOPraHUYECKUX
BCIICCTB, IMOATBECPIKIAIOUIUX T'CHECTHU-
YECKYIO B3aUMOCBSI3b MEXIY HUMHU
22 | YMenne BbIYHCIATH / mpoBoauth | 7.2,7.3 11.2, B 3 20
PacuéThl MaccoBOH JIONH BEIIECTBa 11.4
B PacTBOpE; IO YPABHEHHSAM XUMM-
YECKHUX PEAKIUl HAXOIUTh KOJIMYECT-
BO BeIIEeCTBa, 00BEM M Maccy pea-
TEHTOB MJIM TIPOJIYKTOB PEAKLIUH
Ilpakmuueckas uacmo
23 | HaiuuMe NPaKTHYeCKUX HABHIKOB 1.6, 9.3,10.3, B 5 30
IUVIAHUPOBAHHUA M OCYILIECTBJICHUA 4.2— 12.1,
CIeIYIOIHX XUMHYECKHX J3Kkcnepu- | 4.10, 12.2,
MEHTOB: IIPOTHO3MPOBATh M Xapak- 6.1 12.3,
TEpPU30BaTh CBOWMCTBA BELIECTB B 3a- 13.1,
BUCHMOCTH OT HMX COCTaBa U CTPO- 13.8,
€HUs, NMPUMECHEHHE BELIECTB B 3aBH- 14.1

CUMOCTH OT HX CBOICTB, BO3MOXK-
HOCTb HPOTEKaHWs XHMHYECKUX Ipe-
BpallIeHHH B Pa3lIUYHBIX YyCIOBHSIX;
HCCIICA0BAaHUC W OIIMCAaHHUC CBOWCTB
HEOPraHMYECKHX BEIECTB PA3IHIHBIX
KJIACCOB; HM3YYCHHE B3aMMOACHCTBHS
KHCIIOT C MCTalll1aMu, OKCHJIaMH
METaJIOB, PaCTBOPHMBIMH H Hepac-
TBOPUMBIMH OCHOBAaHUSAMH, COJISIMH,
MOJIyYEeHHE HEPACTBOPHUMBIX OCHOBA-
HHii; IPUMEHEHUE NHIUKATOPOB (JIaK-
Myca, MeTWwIopamka M ¢eHoadrane-
UHA) U OIpPCICNICHUsS XapakTrepa
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No
3a1a-
HUs

ITpoBepsieMble PEAMETHBIC
TpeOoBaHUs
K pe3yJIbTaTaM OCBOCHHS
00pa3oBaTenbHON HPOrpaMMBbl

Konupl
poBepsi-
€MBIX
3JIEMEH-
TOB
coneprka-
HUS

Konubl
TpeboBa-
HHH K
peaMeT-
HBIM
pe3yibTa-
Tam

Ypo-
BEHb
CJIOXK-
HOCTH
3aja-
HUS

Makcu-
MaJIbHBIH
OaJt 3a
BBIIOJI-
HEHHUE
3a/1aHuUs

IIpumep-
HOE
BpeMst
BBITIOJI-
HEHUS
3a/1aHus
(MHH.)

Cpelbl B PacTBOpax KHUCIOT M Lie-
JIOYeH; BBITECHEHHE OJHOTO MeTaylia
JIPYTHM H3 PacTBOpa COJM; MCCIEMI0-
BaHHEe aM(OTEPHBIX CBOICTB TMAPOK-
CHJIOB aJIFOMHUHUS M I[MHKA; XMMHYeC-
KH€ SKCIIEPHMEHTHI, HIUIFOCTPHPYIO-
IUMe TPU3HAKK MPOTEKAaHMUs peakiuil
HMOHHOrO OOMEHa; KaueCTBEHHBIC pe-
aKIMM Ha TIPUCYTCTBYIOIINE B BOJ-
HBIX PacTBOpPAax HOHBI XJIOpUI-, Opo-
MU-, Womun-, cyimbdar-, docdar-,
KapOOHAT-, CHIMKAT-aHUOHBI, THAPOK-
CHUI-UOHBbI, KATUOHBI aMMOHMA, MarHus,
KalblMs, AIOMUHUS, keme3a (2+)
u xenesa (3+), meau (2+), UHKA;
YMeHHe TPeACTABJIATH PE3yJbTaThl
SKCIIepIMEHTa B ()OpME  BBIBOJIOB,
JIOKa3aTesbCTB, rpapuKoB M TaOIHI
U BBIABJIATH OMIUPUYCCKUE 3aKOHO-
MEpHOCTH;

BJIa/IeHHEe/3HAHUE OCHOB: OCHOBHBI-
MU MCTOAAMU HAYYHOT'O MMO3HAHHUS
(HabmroieHre, M3MEpEHUE, JKCIEPH-
MEHT, MOJEIUPOBAHNE) IIPH H3yde-
HHHU BCIIICCTB n XUMHUYCCKHX
SBJICHUIl; yMeHHE c(hOpPMYIUpOBaTh
npobseMy W MPEAOXKHTh TyTH €&
pelieHusi; 0e30macHoi paboThl ¢ XH-
MHYECKIMH BEIIECTBAMH, XHMHYEC-
KOW Tocynoi ¥ 1abopaTOpHEIM
00opyoBaHHEM; INpaBHIAMH  0e3-
OIIACHOTO OOpaIIeHHs C BEIeCTBaMH,
HCIOJIB3YEMbIMU B TIOBCEJTHEBHOM
JKU3HH, ITpaBUJIaMHU NOBEACHHUS B LiC-
JSIX cOepeXCHUS 3/J0POBBS M OKpYKa-
IOIEH NPUPOJHOW Cpelbl; MOHMMA-
HHe Bpeza (ONMacHOCTH) BO3JCHCTBUS
HAa JKMBbIC OPTaHU3MBbI ONIPEAENEHHBIX
BEIECTB, CIIOCOOOB  yMEHBIICHUS
U IIPEeAOTBPALLICHUS Hux BpEAHOI'O
BO3JIEHCTBUS

Bcero

3ajaHuil — 23; U3 HUX: 110 THIy: C KPaTKuM oTBeToM — 19; ¢ pa3BEpHYTHIM OTBETOM — 4;
1o ypoBHro cioxkaoctu: b—14; [1-5; B — 4.
MakcuManbHbI# IepBUYHbIN 6ast 3a padoty — 38.
Ob6uiee Bpems BeInonHeHHs paboThl — 3 yaca (180 MuHyT).
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1IPUJIOJKEHUE 2
Pexomenayemasi npoueaypa npoBeIeHNsi XHMHYECKOT0 IKCIIEPUMEHTA
M OpraHu3aiys NOAroTOBKH HHIUBUAYAJIBHBIX KOMILIEKTOB YYaCTHUKOB
OI'D no xuMuM 1J15 MPOBeAeHUSI XUMHYECKOT0 IKCTIEPUMEHTA
(npu BBINOJIHEHUM 3a7aHus 23)

Jns  mpoBeleHHs XHMHUYECKOTO OJKCIEPHMEHTa KaXIOMY Yy4YaCTHUKY
9K3aMEHa 110 XHMHUH IPe/UIaracTcss WHAMBUAYATbHBIA KOMILIEKT, COCTOSIIHI
n3 Habopa 00OpYyHOBaHUS U PEAKTHBOB, KOTOPHIE HEOOXOMMMBI IS BHITOJTHEHHS
3aganus 23.

Habop peakTuBOB, BXOAAIIMii B WHAMBHAYAJIbHBIH  KOMILIEKT
yuactHuka OI'D 1o XuMuH, COCTOMT M3 ISITHU PEaKTUBOB, [EPEUYUCIECHHBIX
B YCIIOBUHM 3alaHMs 23, IO3TOMY 3aBHCHT OT BBINOJHSIEMOIO 3K3aMCHYEMbIM
Bapumanta KUWM. Hanmnucu (dopmyna w/wim Ha3BaHHE) Ha CKIISIHKax
C BEIIECTBAMH, BBIABAEMBIX 3K3aMEHYEMOMY ISl IPOBEACHHS PEAKIUH, JOIKHBI
MOJHOCTBIO COOTBETCTBOBATH IIEPEUHIO PEAKTUBOB, KOTOPHIH yKa3aH B YCIOBHH
3alaHusl.

HaGop o0opynoBanusi, BXOASIer0 B HWHAMBHAYAJIbHBIH KOMILIEKT
yuactHuka OI'D mo xumuu, i1 BCEeX YYacCTHUKOB oOJauHaKoB. IlepedeHp
00Opy/IOBaHMS, BXOMAIIETO B WHIMBHIAYaJbHBIH KOMIUIEKT ydacTHHKa OI'D
10 XUMHH, NPEJICTABIIEH B TabauLeE 6.

Tabnuya 6
Ne Ob6opynoBatue KonuyectBo u3 pacuéra
Ha OJJH KOMIIIEKT
1 CrustHku (1poOupku) ¢ HaHecEHHbIMU Ludpamu 1 u 2, 2
COZIep Kallie yKa3aHHBIC B YCIOBHUH 331aHUS BEIIECTBA

2 CKISIHKH U1 XpaHeHus: peaktuBoB (1050 mor) 3
3 ITpobupxa mamast (10 mm) 4
4 HlraTus (mogcraBka [yt mpobupok) Ha 10 rHE3N 1
5 Inarens (J10)xedKa st 0TOOpa CYXHX BEIECTB) 1
6 Pasmaro4nslii 10TOK 1

Jns  BBIMOMHEHUS XUMHYECKMX JKCIIEPUMEHTOB, MPEIYyCMOTPEHHBIX

3amaHueM 23, y9acTHHK 3K3aMeHa COOOIIaeT OpraHu3aTopy B ayJUTOPHUU O CBOEH
FOTOBHOCTH K IIOJIyYEHHMIO KOMIUIEKTa peakTHBOB. CHELMAIUCT IO IPOBEACHUIO
MHCTPYKTa)ka M 00€CHeYeHHI0 JIa0OPaTOPHBIX pabOT MPENOCTABISAET Y4aCTHHKY
9K3aMeHa JOCTYI K HHAUBHIYAIbHOMY KOMILIEKTY, COOTBETCTBYIOLIEMY YCIOBHIO
3aganus 23 Bapuanta KIM, koTopblii BBINONHSAET JAaHHbIM ydacTHuk OI'D,
U IPUCYTCTBYET I@pPU  BBHINOJHEHUU YYAaCTHUKOM SK3aMeHa XUMHUYECKOIO
SKCTIEPUMEHTA.

Jns mpoBemeHHs SK3aMEHa PEKOMEHAYETCS MHUHHMHU3HPOBATH IEPEHOC
71a00paTOPHOTO 000PYIOBAHUS M XUMUYECKUX PEaKTHBOB. PekoMeHIyemas cxema
OpraHu3alliy 3K3aMeHa MpPeJIoNaraeT BbIACICHUE B ayAUTOPUU OTAEIbHBIX
CTOJIOB, Ha KOTOPBIX OyIyT pa3sMeIleHbl HHAWBUIYalbHbIE KOMILIEKTEI,
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COOTBETCTBYIOLIME KaXI0My 3afaHuto 23 BapuantoB KM, ucnosip3yeMbIx B 3TOT
JICHb K3aMEHa B ayIUTOPUH.

Jnst BBIONHEHUs] XUMHUYECKHX AKCIEPHMEHTOB (3afaHue 23) y4acTHHKH
9K3aMEHa II0 YKa3aHHIO OpraHW3aTopa B AyAUTOPUH MOAXOIAT K OXHOMY
U3 CTOJIOB C JIADOPAaTOpPHBIM 00OpyHOBaHHEM (TIpH HEOOXOAMMOCTH OHH MOTYT
B3ATh C COOOM YCPHOBHK C 3aIUCSIMHU IS (DUKCAIMU PE3yJIBTaTOB IPOBOIMMBIX
OIBITOB) U MPUCTYMAIOT K IPOBEAECHUIO XUMUYECKHUX YKCIIEPUMEHTOB.

Ilocne mpoBeneHHs  ONBITOB  PEKOMEHIYETCS  COXPAaHUTh  JOCTYII
9K3aMEHYEeMBIX K MpOOHMpKaM JUIi HAONIONCHHS W OIMCAHHS Pe3yNbTaToB
9KCIIEPUMEHTOB.

B curyannm, kKorga pasidT WM PACCHIIAaH XUMHYIECKHH PEaKTHB, YOOPKY
peakTHBa IIPOBOIUT CHENHATHCT IO MPOBEACHUIO0 MHCTPYKTaXka M 0OECIIEYEeHHIO
1a00paTOPHBIX PadoOT.

Oprann3anusi NOArOTOBKH HHIMBHAYAJIbHBIX KOMILIEKTOB y4yacTHUKOB O
10 XMMMH JJ151 IPOBeAeHUsI XUMUYeCKOr0 IKCIIePpUMEHTA
(MpM BBINOJTHEHMH 3a1aHus 23)

IIynkTsl mpoBeaeHusi 3k3ameHoB (najgee — IIID) mo/kHBI OBITH
320J1aroBpeMeHHO OCHAIEeHbl He00X0IMMbIM 000Py10BaHNEM H PeaKTHUBAMU.

IoaroroBka WHAWBUAYAJbHBIX KOMILUIEKTOB /UIsl  BbINOJHEHMS
3amaHus 23 KaxkI0ro MCIoJib3yeMoro B 3TOT JeHb 3K3aMeHa B nanHom IIITD
Bapuanta KUM OI'D ywyacrHukamu OI'D mo XuMUM B Ka:KA0M OTHEJIbHOM
IIID ponxHa OLITH MPOBeIeHA 320J1ar0BPeMEHHO (10 Ha4YaJ1a IK3aMeHa).

Ilocne MPUroTOBJEHUS PEAKTHBOB, KOTOpPbie OYIyT WHCHOJb30BAHBI
IK3aMeHyeMbIMH TPH TPOBEACHHH ONBITOB B COOTBETCTBHH C YCJIOBHEM
3agaHus 23, MPOBOAMTCS NPOBEPKAa BO3MOMKHOCTH HaO0/II0eHHs] MPHU3HAKOB
peaxkuuii, NpegycMOTPEHHBIX YCIOBHEM 3aaHHSI.

IToaroroBka MHAMBUAYAJIBHBIX KOMIUIEKTOB y4acTHHKOB OI'D mo xumum
ocymectBisiercs B [II1D cmenuanmucramMu, OTBETCTBEHHBIMH 3a 3TY IMOJTOTOBKY,
MMEIOIIIMH COOTBETCTBYIOIIEe 00pa3oBaHUe.

MunumaneHblii - HaObop obopymoBanus B 11D, HeoOXoauMbId s
MOATOTOBKY MHIMBUIYAIBHBIX KOMIUIEKTOB yyacTHHKOB OI'D mo XUMHH, yKazaH
B Tabuie 7.
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Ne O6opynoBaHue Konnuaectso u3 pacuéra Ha oHYy
aynutopuio (15 s3k3aMeHyeMbIX)
5 IIpodupka I1X-14 10
6 Craxas BbIcOKHil ¢ HocukoM BH-50 ¢ meTkoit 2
7 unuaap usmepuTenbHblii 2—-50-2
8 [ITatus (moacTaBka) 1uist nmpooupok Ha 10 rHE3N

9 JeprxaTens st IpoOHPOK

I\CY) S g

10 | UImatens (Jtoxedka auist 3a00pa BEIIECTB)

11 | Pa3naTo4Hblil IOTOK 1
12 | HaGop ¢akoHOB /I XpaHEHHUsT paCTBOPOB 15 KOMIIIEKTOB 1O 6 ITYK
7 PEaKTHBOB
13 | Hunusap n3mepuTenbHblii ¢ HocukoM 1-500 2
14 | Crakan Bbicokuii 500 M 3
15 | HaGop épIrKOB [UIS MBITBS TIOCY IBI 3
16 | Xamar 2
17 | Pe3uHOBBIEC IEPYATKH 2
18 | 3ammTHBIE OYKH 1

19 | T'oprovee mIs CIUPTOBOK 20 My Ha OZTHY CIIUPTOBKY (Ha 1 pa3)

20 | bymara ¢unsTpoBansHas Opna Ha | 9KCIEpUMEHT

21 | KommiekT(b1) peakTuBoB (Tabnuuna §)

Tabauya 7
Ne O6opynoBaHue Konnuectso 3 pacuéra Ha oJHY
ayautopuio (15 sK3aMeHyeMBbIX)
1 Becsr maboparopusie anekTpoHHEIE 10 200 T 1
2 CrinproBKka nabopaTopHas
3 Bopounka koHHueckas 1
4 CrekigHHas Majgouka 1

3 B JIAHHOM ClIy4Jae HCIIOJIb30BAHUE CIHUPTOBKH IIPEAIONAracTcs TOJBKO IIPH IIOATOTOBKE HWHIAWMBHUIYAIIBHBIX
KomiiekToB yyactHukoB OI'D no xumuu. Ilpu nposenennu OI'D B 2027 r. 3asaHus, TpeOyrolue IpoBeASHUs
XUMHUYECKUX JKCICPUMEHTOB C MCIIOJIb30BAHUEM YYaCTHUKaAMH 3K3aMEHa CIUPTOBKH W/WIH BBITSDKHOTO mxa(pa,
He OyIyT BKJIIOUCHBI B KOHTPOJIbHBIC H3MEPHTEIbHbIE MaTepHaIbl.

© 2027 denepanbHas cityx6a 1o Hag3opy B chepe 00pa3oBaHus U HAYKH

PeakTHBbI, KOTOPBIE MOTYT HCIIOJIF30BATHCS TIPU MPOBEICHAN XUMHUIECKOTO
9KCIIEPUMEHTa, CTPYNIHPOBAHBI B BOCEMb KOMILIEKTOB (Tabmuia §). HaGopsl
peakTUBOB (TpUBEACHHBIC B YCIOBUSAX 3aJaHuil JTUHUH 23) cHOPMUPOBAHBI TAKUM
o0pa3oM, 9TO KaxKAblii HAOOp U OMHOTO 3aJaHWs IETTMKOM BXOIHT B COCTaB
OTHOTO W3 BOCBMH KOMIUIEKTOB, yKa3aHHbIX B TaOmume 8. Bapumanter KUM,
KOTOpBIe OYyIyT HCIOJB30BaHbl Juis mposeneHuss OI'D B omnpenenéHHBIN /eHb
sk3amena B ogHoM IIT1D, pexomeHnmyercss GOpMHUPOBAaTH TaKUM 0O0Pa3OM, YTOOBI
3amaHus 23 B OTHUX BapUaHTax BKIIOYANM B ceOs Ha0Ophl PEaKTHBOB,
coJiep KaIuecsl B OJJHOM WM JIBYX W3 BOCBMH KOMIUIEKTOB, KOTOPBIC YKa3aHbBI
B Tabmuie 8. Mudopmartiust o Homepe(-ax) KOMIUICKTOB (M3 TaOIUIIbI §), peakTHBbBI
U3 KOTOPBIX OyAyT WCHONB30BAaThCA Ha dSK3aMeHe B KoHKperHoM I[II1D
B KOHKPETHYIO JIaTy OJK3aMeHa, JOJDKHA OBITh JIOBENIEHAa [0 CIEIHAaINCTOB,
OTBETCTBEHHBIX 3a TMOATOTOBKY HWHIUBHIYaTbHBIX KOMIUIEKTOB YYaCTHUKOB
9K3aMEHa, 3a0JaroBpeMeHHo (He mo3aHee 1 AHs 1O MPOBEACHUS DK3aMEHA).
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Tabauya 8

Kommekr 1

KommuiekT 2

1. PacrBop ammuaka 1. Tlepokcun Bomopoja

2. ConsHas KHCIIOTa 2. ComnsHas KHCIOTA

3. Cepnas kuciora 3. CepHas kucaora

4. TuIpoKcHI HATPHS/KaIUs 4. Tuapokcui HATPHs/KaIus

5. Xuopua antoMUHUA 5. Xnopun 6apust

6. Xmopug aMMoHHS 6. Xopun anoMUHHSA

7. Xopua Maruus 7. Xiopua Kajablus

8. Cynbdar amoMuHUSL 8. Cymbdar xenesza(ll)

9. Cynboar 1uHKa 9. KapOonat Hatpus/kanus

10. ®ocdar xanusi/HaTpust 10. HuTtpar cepebpa

11. Hutpar cepebpa 11. Cynbedar HaTpus/Kamust

12. KapOoHaT HaTpust/kanus 12. Hurpar narpus/kanus

13. Hutpar Oapust 13. Okecun meau(IT)

14. Keneszo 14. Oxcun anrOMUHAS

15. Unpukarops (henondranent, 15. Unaukarops! (GeHondranent,
METHJIOPaHX, JJAKMYC) METHJIOPAHX, JIAKMYC)

Kommiekr 3 Kommiekr 4

1. Consnas KucnoTa 1. ConsaHas KHCIIOTa

2. CepHas KUCIIOTA 2. CepHas KHCIIOTA

3. Tmapoxcua HaTpuUs/Kamust 3. T'mapoxcua HaTpuUs/Kamust

4. Xnopun 6apus 4. KapGonar HaTpust/kanus

5. Hurpar kanbuus 5. Hutpar cepebpa

6. KapOoHnar HaTpus/Kanus 6. Hutpar Hatpus/xamus

7. ®ocdar HaTpus/Kanus 7. Xnopun Kanbuus

8. Oxcun KpeMHUs 8. Xnopun Oapus

9. Okcux meu(1l) 9. Cymnbodar xenesa(Il)

10. Cynsdat memu(Il) 10. docdar kanus/Hatpus

11. Hutpar cepebpa 11. Xnopun sxenesa(1IT)

12. Xmopup autust 12. Tlepokcun Bomopoaa

13. XKeneso 13. Hurpar Gapus

14. Menp 14. Iunak

15. Unpukatopsl (peHondranenx, 15. Muaukarops! (Gpenondranenn,

METHIIOPaHX, JIJAKMYC)

METHIIOPAHXK, JJAKMYC)
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Kommiekr 5 Kommiekr 6
1. ConsHas KkucioTa 1. ConsaHas KuCIIOTa
2. CepHnas KHCIOTa 2. CepHas KHCIIOTa
3. Tuppoxcun Hatpus/Kanus 3. T'mapoxcup HaTpus/Kanus
4. Cymnbdat memu(1l) 4. Xnopun xene3za(Ill)
5. Cynedar maraus 5. Cynbdar anoMuHus
6. Xnopug meau(ll) 6. Cynbdar nunka
7. Xopua Maruus 7. Xnopupa autus
8. Hurpar cepebpa 8. ®ocdat HaTpHs/KaIus
9. Xnopun 6apus 9. Hutpar cepebpa
10. KapOonat HaTpust/Kaust 10. Hurpar Gapust
11. Hutpar xanbpuus 11. Xmopun Maraust
12. ®ocdar Harpust/kanus 12. Cynsdar meau(1l)
13. Iuuk 13. AmoMuHMIi
14. Okcu anroMAHHUS 14. Mens
15. Unpukaropsl (Genondranens, 15. Uunukarops! (penondranent,
METHJIOPaHX, JJAKMYC) METHJIOPAHX, JIAKMYC)
Kommiekr 7 Kommiekr 8
1. ConsnHas kucinora 1. Cepnas kucnora
2. CepHas KHCTIOTa 2. ConsHas KAcoTa
3. Tmppoxcup Hatpus/Kanus 3. T'mppoxcup HaTpus/Kanus
4. Cynbhar aMMOHUS 4. Tunpokcua KaiablUus
5. Bpomun HaTpus/KaIHs 5. TwunpoxapOoHat HaTpus
6. HWonmun Hatpus/kanus 6. Xmopun Kanpius
7. ®ocdar HaTpus/Kanus 7. Hutpar cepebpa
8. Xmopun mutus 8. Hurpar Gapust
9. Hutpar cepebpa 9. Xnopun aMMOHHS
10. Hutpar HaTpus/kanus 10. Xnopun HaTpus/Kanus
11. Xiopun 6apust 11. Oxcun Maraus
12. Cynbdat HaTpust/Kamus 12. Xnopun memu(1l)
13. KapOoHar HaTpust/Kaus 13. ®ocdar HaTpus/kanus
14. Xnopun sxeneza(1ll) 14. Cynbpdar maraus
15. aankaTops! (METHIIOpaHK, TaKMYC, 15. nankaTops! (METHIOPAHIK, TaKMYC,
(eHongrancun) (eHondranenn)
Ilpumeuanus

(4 HJ’IH IPUTOTOBJICHUSA PAacCTBOPOB, BKJIIOUEHHBIX B KaXJbIH M3 BOCHMH
KOMIUJIEKTOB, IIPUMEHACTCA AMCTUIJIMPOBAHHAsA BOAA.

o Hammune CJICHI-YCPThl B KOMIUIEKTaX pPCAKTUBOB U B 06H16M TIepeyHe
BCHICCTB YKa3bIBA€T Ha B3aMMO3aMCHICMOCTb [JaHHBIX PEAKTHUBOB IIpH

BBITIOJTHCHUU 3aJIaHUSA.

O6HIPII>1 NEePeUCHb BCUICCTB, KOTOPBIC MOT'YT OBITH BKIIFOUEHEI B KOMILIEKTEI
PCaKTUBOB, UCIIOJIB3YCMBIX IJIs BBIIIOJIHCHUA DKCIICPUMCHTAJIBHOI'O 3alaHus ors

10 XMMUH, TIPEJICTaBJICH B Tabuume 9.
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Tabnuya 9
No Bermectsa B xakoMm BHJE BKIIFOUECHBI
B KOMIUIEKTBI
1 | AmomuHmi I'panynsl
2 | Kenezo Crpyxka
3 | luek ['panyinsl
4 | Menn [IpoBomnoka
5 | Oxcua meau(II) IMopomrox
6 | Okcug Marsus IMopomrox
7 | Okcup amrOMHHUS [Topomok
8 | Okxcna KpeMHHS IMopomox
9 | ConstiHast kuciora Pa36aBiieHHbIil pacTBOp
10 | Cepnas kucnora Pa30aBieHHBI pacTBOp
11 | F'mapoxcui HATpust / TUAPOKCUJL KaJTHs Pactsop 10-15 %"
12 | I'mapokcuj Kaabuust PactBop 0,1-0,2 %
13 | Xnopuxn HaTpus / XJIOPH] KIS PactBop 5-10 %
14 | Xnopuj aurust PactBop 5-10 %
15 | Xnopua xanbLiust / XJIOPUJ MarHust PactBop 5-10 %
16 | Xnopun meau(1l) PacrtBop 5-10 %
17 | Xyopu anroMUHUS PactBop 5-10 %
18 | Xmopun xenesa(lll) PacrBop 5-10 %
19 | Xmopug aMMOHHS PactBop 5-10 %
20 | Xmopup 6apust PactBop 1-5 %
21 | Cynbdar HaTpust / cynbdar Kaus PactBop 5-10 %
22 | Cynbdar Maraus PactBop 5-10 %
23 | Cynsdat mean(Il) PactBop 5-10 %
24 | Cynbdar xenesa(ll) PactBop 5-10 %
25 | Cynbdar nuHKa PactBop 5-10 %
26 | Cysbar anoMuHus PactBop 5-10 %
27 | Cynbar aMMoHuSE PactBop 5-10 %
28 | Hutpar Hatpus / HUTpAT Kajus PactBop 5-10 %
29 | KapGoHnar Hatpusi / KapOOHAT Kaust PactBop 5-10 %
30 | I'mapokapOoHAT HATPUs / rUPOKAPOOHAT KAJTHs PactBop 5-10 %
31 | Docdar Hatpus / pocdat kanus Pactsop 5-10 %
32 | Bpomun Hatpus / Gpomu Kasus PactBop 5-10 %
33 | Moana HaTpus / MOAMI KaIUst PactBop 5-10 %
34 | Hurpat 6apus PactBop 1-5 %
35 | Hurpar kanbuus PacrtBop 5-10 %
36 | Hurpat cepedpa PacrBop 5-10 %
37 | AmMuak PactBop 5-10 %
38 | Ilepokcua Bogopoaa PactBop 3-5 %
39 | Magukatopsl (METHIOpaHXK, Jakmyc, deHondranenn)/ | PactBopsl, Oymara
UHUKaTOpHas Oymara
40 | luctunnupoBaHHas Bojaa
4 s pactBopoB 11-38 naHHOTO NepeuHs KOHLEHTPAIMS He JIOJDKHA OBITh HUXKE HM)KHEH IpaHMIlbl yKa3aHHOTO
WHTEpBaJa.
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IIPHJIO)KEHHE 3
HWHcTpyKuys 10 BbINOJHEHHIO IPAKTHYECKOI0 3aaHUsI

Crenudukanus KUM OI'D 2027 r.

Buumanmue: B ciiydyae yxXyAIIeHHs] CAMOYYBCTBHS Nepel HA4YaJI0M ONbITOB MJIM
BO BpeMsl MX BBINOJHEHHs 00513aTeJbHO COO0IIMTE 00 3TOM OPraHU3ATOPY
B ay/IUTOPHH.

1. Bbl mpuctynaere K BBINOJHEHUI0 NpPaKTU4YecKoro 3aganus. J[ns storo
MONyYUTe JIOTOK C JIAOOPAaTOPHBIM OOOpPYHOBaHHEM ¥  PEaKTHBAMH
y CHeNUaIucTa Mo oO0ecledyeHHIo JIabopaTOpHBIX PabOT B ayJUTOPUH
(MHIUBUAYAIBHBI KOMIUICKT).

2. IIpourture ewé pa3 nepeueHb BELIECTB, MIPUBEAEHHBII B TEKCTE K 3aJaHUIO,
n yoenureck (o (opmynaM W/MIH Ha3BaHUSAM Ha JTHKETKax) B TOM, YTO Ha
BBIIAHHOM JIOTKE HaXoJsITCS YKa3aHHbIE B IlepeuHe BellecTBa (WIM HX
pactBopsl). [Ipu oOHapyXeHHUM HECOOTBETCTBUsS HAOOpa BEIIECTB Ha JIOTKE
MEpEeYHIO0 BEIIECTB B YCIOBHH 3aIaHHUS COOOIINTE 00 ITOM OpPraHH3aToOpy
B ayTUTOPHH.

3. Ilepex HayajoM BBbINOJHEHUS] IKCIIEPUMEHTA OCMOTpUTE EMKOCTH
C peakTHBaMH M TpoaymaiTe crmocol paboTel ¢ HumH. [Ipu 3TOM 0Oparute
BHIMAaHHE Ha MPaBHJIa, KOTOPHIM BEI TOJDKHEI Clle10BAT.

3.1. Eciu B cKJIfIHKE HAXOAMTCS NHIETKA. JTO O3HAYaeT, 4To OTOOp
JKHJIKOCTH M TIepeiuBaHHe e€ B NPOOHPKY JUId MPOBENEHHS PEaKLUU
HE0OXOIIMO TIPOBOJUTH TOJBKO C ITOMOIIBIO MUNETKH. {1 mpoBeneHns
OITBITOB OTOHMPatOT 7—10 Karens peakTBa.

3.2. Ecnu nunerka B CKJSIHKE € 5KHAKOCTbIO OTCYTCTBYeT. B sTOM ciydae
NepeIMBaHie PAacTBOPa OCYHIECTBIIIOT 4epe3 Kpal CKISIHKH, KOTOPYIO
pacronaraioT Tak, 9TOOBI MpH e€ HAKJIOHE STHKETKAa OKa3anach CBEPXY
(«3THKETKY — B JafoHb!»). CKISAHKY MEAJIEHHO HAKJIOHSIOT HaJ
MPOOHPKOIA, MOKa HYKHBIM 00bEM pacTBopa He mnepenbETcs B He€. O0BbEM
HEepeTUTOr0 PacTBOpa MOIDKEH cocTaBisATh 1-2 mi (1-2 cM mo BeIcoTe
NpOOHpPKN).

33. Ecnu pnsi  mnpoBeleHusl oONbITa TpedyeTcss IOPOLIKOOOpa3HOe
(chimyuee) BemecTBo. OTOOP MOPOUIKOOOPA3HOTO BELIECTBA U3 EMKOCTH
OCYIIECTBIIAIOT TOIBKO C IIOMOIIBIO JIOXKEUKH WM IITIATEIIs.

3.4. Eciiu npu oTdope MCXOJHOr0 peakTHBAa B3fAT ero u3jmiiek. Bo3spar
W3IIMIIKA PEakTUBa B UCXOJHYIO EMKOCTh KaTeropuuecku 3ampemél. Ero
MOMEINAIOT B OTACTBHYIO, PE3EPBHYIO IPOOUPKY.

3.5. Cocyn ¢ HCXOIHBIM pEaKTHBOM ()KUIKOCTBIO MM  TOPOIIKOM)
00513aTEJIBHO 3aKPbIBAKT KPBIIIKOH (IMTPOOKOIA) OT 3TOH ke EMKOCTH.

3.6. [Ipu pacTBOpeHMH B BOJE IMOPOIIKOOOPAa3HOrO BEUIECTBA MM TpPU
HEepeMEIINBAaHUN PEAaKTHBOB CJIeAyeT CIErKa yAapsTh MANbIEM II0 JHY
IPOOUPKH.

3.7. Ina ompeneneHus 3amaxa BeLIECTBA CJEAyeT B3MaxOM pYyKH Haj
TOPJIBIIIKOM COCYyZIa HANPABJISITH Ha ce0sl aphbl 9TOTro BELIECTBA.
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3.8. Eciim peakTHMB mnomnaj Ha padouMii C€TOJ, KOXKY HJIH OJEKAY,
HEOOXOANMO HE3aMEIIIUTENEHO OOPATUTHCS 33 MOMOIIBIO K CIIEIUAINCTY
no obecneveHnIo 1abopaTOPHBIX PabOT B ayJUTOPUU MM OPraHU3aTOPY

B Ay TUTOPHH.

4. HauymHaiiTe BBINOJHATHL ONBIT. [locine mnpoBeneHUs Kaxaoll peakuuu
3aMuChiBaiiTeé B YEPHOBHK CBOM HAONIOJCHHS 332 HM3MEHEHHMAMHU (WM UX

OTCYTCTBHEM ), IPOUCXOISAIIUMHU C BELICCTBAMH.

5. Bbl 3aBepmmnin 3kcnepuMeHT. IIpoBepbTe, COOTBETCTBYIOT 1M PE3YJIbTAThI
ONBITOB BAIlUM TEOPETHYECKHM TIpefckazaHusM. llpum HeoOXoquMocTH
CKOPPEKTUPYHUTE MX, UCIOJIB3Ysl 3allUCH B YEPHOBHKE, KOTOPBIE CHENaHbI NPH

[IPOBEJICHUH IKCIIEPUMEHTA.
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