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Cnennduxanus
KOHTPOJILHBIX H3MEPHUTEeIbHbIX MATEPHAJIOB /Il IPOBeeHUS
B 2026 roxy 0CHOBHOI'O roCy1apCTBEHHOI0 IK3aMeHa
no XUMHUHN

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

OcHoBHOII rocynapcTBeHHbIH dk3ameH (OI'D) mpenctaBuser coboit dopmy
TOCY[apCTBEHHOW WTOTOBOI aTTECTalMH, IPOBOAMMOI B IIENAX ONpPEHEICHHS
COOTBETCTBHUS pe3yJIbTaToOB OCBOCHHS 00yJaroImuMucst OCHOBHBIX
00pa3oBaTeIbHBIX MPOrPaMM OCHOBHOIO 0O0IIEro o0pa3oBaHUs TpeOGOBAHUSAM
(enepambHOrO TOCYIAPCTBEHHOTO 00pa30BaTENBFHOTO CTaHAapTa. [l yKasaHHBIX
neneil MCHonb3yIOTCS KOHTPOJIBHBIE U3MepHUTenbHble Matepuansl  (KHM),
MPEJCTABIISAIONINE COO0I KOMIUIEKCHI 3aIaHUi CTaHIAPTU3UPOBAHHON (HOPMBI.

OI'D mpoBoauTcst B cooTBeTCTBUM ¢ DerepaibHbiM 3aKOHOM OT 29.12.2012
Ne 273-®3 «O6 obpasoBannu B Poccumiickoit @enmepanmm»y u Ilopsaxom
NPOBE/ICHNS TOCYJAPCTBCHHON HTOTOBOHW aTTecTalldM MO 00pa30BaTeIBHBIM
nporpaMMaM OCHOBHOTO 0OOILIEro 00pa3oBaHUs, . yTBEPKAEHHBIM IPHKa30M
Munnpocsemenuss Poccun u  PocoOpHamsopa ot 04.04.2023  Ne 232/551
(3apeructpupoBad Muntoctom Poccun 12.05.2023 Ne 73292).

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

Conepxxanne KUM OI'D. ompepmensercs Ha OCHOBE (hemepanpbHOTO
TOCYapCTBEHHOT0 00pa30BaTEIBHOTO CTAHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHHs
(nanee — ®I'OC):

1) mpuka3  MunucTepctBa mpocBemieHusi  Poccuiickoit  Dexpepanuu
or 31.05.2021 Ne 287 . «O6 “yrBepkaeHHN (heaepansbHOTO TOCYAapCTBEHHOTO
00pa30BaTeNFHOTO CTAaH[apTa OCHOBHOTO 00IIIEro 00pa3oBaHUM»;

2) npuka3z MuHuCTEpcTBAa 00pa3oBaHusi W Hayku Poccuiickoii @enepauuu
ot 17.12.2010 Ne 1897 (¢ m3menenusmu 2014-2022 rr.).

Jeranu3upoBaHHbIE TpeOOBaHMSA K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa30oBaTeNEHON IPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus, MPOBEPsieMbIC Ha
ocHope. ®OI'OC 2021 r., ABIAIOTCS TNPEEMCTBEHHBIMH IO  OTHOIIEHUIO
k TpeboBanmsiM @I'OC 2010 T.

Ilpn paszpabdorke KM OI'D yumteBaeTcs conepkaHue (eneparbHON
00pa3oBaTelIbHONH TPOrpaMMBI  OCHOBHOTO 00miero ooOpazoBaHus (IpuKa3s
Munuctepcrsa npocsenieHus Poccuiickoit @epepanun ot 18.05.2023 Ne 370
«O06 yTBepkneHHn  (enepadbHOH  00pa3oBaTENbHOI IPOTPaMMBI  OCHOBHOTO
ob1rero o0pa3oBaHus (C U3MECHEHUSMH)).

3. CoorBercrBue 3apanuii KUM OI'D mikoJbHO# nporpamme

Cornacuo m. 6.3 cr. 12 ®enepansHoro 3akoHa oT 29.12.2012 Ne 273-@3
«O0 oOpa3oBanun B Poccuiickoii @Denepanumn» npu  pa3paboTKe OCHOBHOMU
0011e00pa3oBaTeIbHOI IPOrPaMMBI OpraHH3alIny, OCYIIIECTBILIFOLINE
00pa3oBaTeIbHYIO JESTENFHOCTh M0 WMEIONIMM TOCYAapCTBEHHYIO aKKPEAUTALIUIO
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00pa3oBaTeIbHBIM TPOTpaMMaM  HAYAJIBHOTO  OOIIEro, OCHOBHOTO —OOIIEro,
cpemHero  oOmero  oOpa3oBaHWS,  IIPELyCMAaTPHBAIOT  HEMOCPEICTBEHHOE
NPUMEHCHUE NP PEaNTH3aliy 00s13aTeIbHON YacTH 00pa30BaTeNbHON MPOrpaMMBI
cpenHero oOmiero oOpazoBaHus (enepaibHbIX pabouuX MPOrpaMM MO y4eOHBIM
npeaqmeTram «Pycckmit s3p1k», «JIuteparypay, «Mcropus», «OOmEcTBO3HAHUEY,
«[eorpagms». Ilo ocTanbHBIM y4eOHBIM mpenMmeraMm corjacHo m. 6.1 cr. 12
«colepikaHue M IUIaHUPYEMble pe3ysbTaThl pa3pabOTaHHBIX 00pa30BaTEIbHBIMHU
OpraHu3alusMu  00pa30oBaTENbHBIX MPOTPaMM  JODKHBI  OBITH HE  HHKE
COOTBETCTBYIOIIUX COJCPXKAHMS M IDIAHUPYEMBIX pe3yJlbTaToB (heepatbHBIX
OCHOBHBIX 00I1Ie00Pa30BaTEIBHEIX IIPOTPAMM.

B tabmune 1 npuBeneHa uHGopmaius o coOoTBeTCTBUM 3aaanuii KUM OI'D
(enepanbHoii paboueii IporpamMme’ .

Tabnuya 1
Coomeemcmeue 3adanuti KUM OI9 wixonvhoi npocpamme
Ne [IpoBepsieMblii 251eMEHT ColEpKAHUA
3a/1aHUs B LIKOJIBHOHN Iporpamme 8—9 kiiaccoB (0a30Bblil ypOBEHb)
1 8 xmacc. 155.3.1; 155.3.4.

9 kiacc. 155.4.2

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

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

9 knacc. 155.4.1
8 8 kimace. 155.3.2.

9 kiacc. 155.4.1
9 8 kmace. 155.3.2.

9 kmacc. 155.4.1; 155.4.2; 155.4.3

10 8 kmacce. 155.3.2.
9 kiacc. 1554.1

11 8 kiace, 155.3.1.
9 knacc. 155.4.1

12 9 knacc. 155.4.1

13 9 knacc. 155.4.1

14 9 xmacc. 155.4.1

15 8 kmace. 155.3.3
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Ne IIpoBepsiemblil 27IEMEHT cozlepIKaHuUs
3aaHus B IIKOJIHOH nporpamMme 8—9 kiaccoB (6a30BbIi ypOBEHb)
21 8 kmacc. 155.3.2.

9 knacc. 155.4.1

22 8 xiacc. 155.3.1; 155.3.2

23 9 kmacc. 155.4.1; 155.4.2; 155.4.3; 155.5.4

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

17 9 knacc. 155.4.1

18 8 xmacc. 155.3.1

19 9 kmacc. 155.4.4; 155.4.4; 155.4.6

20 9 kiacc. 155.4.1

! BkioueHa B cocTaB (he/iepalibHOii 06pa3oBaTeNbHON MPOrpaMMbl OCHOBHOrO o0Luiero obpaszoBanust (NMpHKa3
Munucrepersa npocsenienus Poccuiickoit @enepaunn ot 18.05.2023 Ne 370 (¢ u3MeHEHUAMN)).
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4. Iloaxoas! k 0TOOPY coaep:xkaHus, paspadorke crpykrypsl KUM OI'D

JIudHOCTHBIE ~ pe3yJbTaThl  OCBOCHUS  OCHOBHOM  00pa3oBaTeNIbHOM
nporpaMmsl obydatomumMuca (Ha ocaose ®I'OC 2021 r.) oTpaxkaloT TOTOBHOCTb
00ydJaromuxcs PyKOBOACTBOBATHCSA  CHCTEMOH  ITOSHTHBHBIX  IIEHHOCTHBIX
OpPHEHTAlMH U pPaCIIUpEHHE OIbITa JESITENIbHOCTH Ha €€ OCHOBE U B MHpolecce
peanM3allMid  OCHOBHBIX  HANpaBICHUH  BOCHHUTATEIbHOM  AEATEIBHOCTH.
CoznepxaHue W pe3ysbTaThl BbIONHEHHS 3afaHuil OI'D cBsd3aHBL B TOM 4YHCIe
C IOCTIDKEHHEM  CIEAYIOIIUX JIMYHOCTHBIX pPE3YJIbTAaTOB : OCBOCHMS OCHOBHOM
obOpaszoBarenbHoi mporpammbl o ®I'OC 2021 r. B yacTH' “(U3NYECKOTO
(oco3HaHMe MOCIENCTBUN M HEMPHITHE BPEAHBIX NMPHUBBIUEK W MHBIX (HOPM Bpena
Uit (PU3UMYECKOro W ICHXHYECKOTO 3MO0pOBBS U Jp.), TPYIOBOro (MHTEepec
K IIPaKTHYECKOMY M3Y4YEHHIO MPOQecCHil M TpyAa pa3InyHOrO PO/, B TOM YHCIE
Ha OCHOBE NMPUMEHEHUS U3y4aeMOro MpeIMEeTHOTO 3HAHUS U JIp.), SKOJIOTHYECKOT0
(opueHTaIUs HA TIPUMEHEHHE 3HAHUN M3 CONMAIBLHBIX U €CTECTBEHHBIX HAYK IS
pemreHHss 3amgad B 00JAacTH OKPY)KAromIeH Cpensl, IUIAHMPOBAHUS ITOCTYIIKOB
U OLIEHKH HX BO3MOXKHBIX IOCJIEACTBUI [UI1 OKpyXawouel cpexpl U Ip.)
BOCIIUTAHUS, a TAaKKe NPUHATHA I1IEHHOCTH HAyYHOTO IO3HAHUS (OpHEeHTaLus
B ICATENIFHOCTH HAa  COBPEMCHHYIO CHCTEMY HAyYHBIX  IpEACTaBICHHUH
00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS YeENOBEKa, HPUPOABI M OOIIeCTBa,
B3aUMOCBS3SX YeNOBEKa € MPUPOJHON U colnanbHOR cpenoit u ap.). [loxpoduas
WHQOPMAIHS O JIMYHOCTHBIX PE3yNbTaTaXx OCBOSHHS OCHOBHOHM 00pa3oBaTeNbHOM
nporpammMsl o ®I'OC 2010 r. wIpeeMCTBEHHBIX JIeTATM3NPOBAHHBIX TPEOOBAHMAX
K JIMYHOCTHBIM--pe3yibraraM Bo PI'OC 2021r. mnpuseseHa B paznene 3
koaudukaropa.

Bxmtouénupie B KHMM  OI'D  3amaHus  BBIABISIOT — JIOCTHIXKCHHE
METalnpeaMEeTHBIX ~ M TNPEAMETHBIX  Pe3yJbTaTOB  OCBOCHHS  OCHOBHOM
o0pa3oBarejbHONH  IMPOrpaMMbl  OCHOBHOTO  o0Omiero  oOpasoBaHus. [lpu
BBIIOJTHEHUH = 3a/laHull, IOMUMO IPEIMETHbIX 3HAHWW, YMEHHUH, HaBBHIKOB
U CI0CO00B [103HaBaTEIbHOMN JeATEIIFHOCTH, BOCTpeOOBaHEI TaKxKe
YHHMBepCanbHble yuyeOHbIe MO3HABaTEIbHbIE, KOMMYHUKATUBHbIE U PETYJISTHBHBIC
(camoopraHu3anus ¥ CAMOKOHTPOJIb) ACHCTBUSI.

Pazpaborka KHM ocymecTBisuiach € y46TOM  CIEAYIOMINX OOMIMX
MIOJIO’KEHUI.

— KHWM opueHTHpOBaHBl Ha MPOBEPKY CPOPMHUPOBAHHOCTH YMEHUH, BUIOB
JESITETbHOCTH, KOTOpBIE HEOOXOTUMBI MpPHU YCBOGHHHM CHCTEMBI 3HAHHIA,
paccmMarpuBaeMOH B  KauecTBe WHBAPHAHTHOTO sIpa  COAEPIKAHUS
JEHCTBYIOIIMX IIPOrpaMM HO XUMHH JUIS OCHOBHOM mKonel. TpeOGoBaHms
K pe3yJibTaTaM 0OyueHMs OIPENENsIOTCS B COOTBETCTBUM C (enepalbHbIM
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TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro
o0Opa3oBaHusI.

— KHM npuzBansl obecriednBaTh BO3MOKHOCTE AU EpeHIMPOBaHHON OLICHKN
MOATOTOBKH JK3aMEHyeMBIX. B 3THX Iensx mpoBepka OCBOCHHS OCHOBHBIX
YMEHHUH UM 3IEMEHTOB COAEPXKAHUS Kypca XUMUU OCYLIECTBILIETCS Ha TPEX
YPOBHSIX CJIOKHOCTH: 0a30BOM, ITOBBIIIICHHOM U BEICOKOM.

—  VY4eOHbI MaTepuan, Ha 0a3e KOTOPOTO CTPOSATCS 3aJlaHusl, OTOMpAETCs 1O
MPHU3HAKy €ro 3HAYUMOCTH s 00Imeo0pa3oBaTeNbHOW MOITOTOBKU
BBIITYCKHAKOB OCHOBHOW IIKOJEL [Ipw 3TOM 0co0oe BHUMAaHHE yIENSAETCS
TEM JIEMEHTaM COJEp)KaHUs, KOTOPbIE MOIYy4aloT CBOE pa3BUTHE B Kypce
XUMUU CPEeIHEN LIKOJBI.

ConeprkaHne 3afaHHil pa3pabOTaHO IO OCHOBHBIM TeMaM Kypca XHUMHH,
00BeIMHEHHBIM B CEMb COZIep KaTeNbHBIX OJI0KOB: «IlepBoHaYaIbHEIE XUMUIECKHE
noustua», «llepmognyeckuit 3akoH u llepuoandeckas cUCTEMa  XHMHUYECKHX
anementoB J.U1. MenneneeBa. CrpoeHue aroma», «CTpOCHHE. BEIIECTBAY,
«XuMmHuuecKHe peakuuu», «BaxHelmue NPENCTABUTENU  HEOPTaHUUYECKHX
BellecTB. Hemeramsl U ux coeluHeHUs. MeTauibl U UX COEAUHEHUN», «XHUMUS
U OKpy>Karolasi cpenay», «Pacuére».

5. CBs3b 3k3amMeHannonHoii mogeau OI'9 ¢ KUM EI'D

IIpeemctBenHOCTh Momenu OI'D 2026r.. ¢ KUM EID mno xumun
MPOSIBIISIETCST KaK B COJEP)KATENbHOM, TaK M B JESITEIbHOCTHOM COCTaBIISIONIEH
9K3aMEHAMOHHON MOJAENH. JTO. CTajJ0 BO3MOXKHBIM MpPEXIE BCEro Omaromaps
UCIIONIb30BaHUIO (GopM H  (HOPMYJIUPOBOK 3aJaHUI, AHAJIOTUYHBIX MOJCISM
3amanuit EI'D. Tak, g mpoBepkd Cc(HOPMUPOBAHHOCTH YCBOCHHUS TOHSTHIA,
U3y4aeMbIX B CHCTEMAaTHYECKOM Kypce XUMHM OCHOBHOM IIKOJIBI, MPEAIararTcs
3a/laHus, TPEAyCMATPUBAIOUINE - KOHTPOJIb JIOCTWIKEHHS  METalpeAMETHBIX
TUTAHUPYEMBIX pe3yJbTATOB: Ha CPABHCHHE WM KJIACCH(UKAIMIO TPEIIaraeMbIxX
00BEKTOB, aHaIW3 W OGOPMIICHHE MAAaHHBIX, IOJYYEHHBIX NPH MPOBEICHUHU
XUMHUYECKOT0 = JKCIIEpUMEHTa, a TaKkKe Ha WX IpPUMEHEHHEe B Ipolecce
JaTbHEHIIel paboThl ¢ XUMHIESCKOH HHPOpMAIHEH.

B KM OI'D.no xuMuu Takxke BKJIIOUEHBI 33JlaHUsl, MPElyCMaTPUBAIOIINE
MPOBEPKY YMEHMsI TPOTHO3MPOBATH BO3MOYKHOCTH IMPOTEKAHUS XHWMHYECKHX
peaknui U cocTaB 00pa3yIOUINXCs MPOTYKTOB PEaKIUi, OMUCHIBATD TPU3HAKH MX
MPOTEKaHWs ~ WM OINpPEACISTh PEaKTUBBI, HEOOXOJMMBIC JUIS TPOBEIACHUS
KaueCTBEHHBIX peaKIIHil.

Tak xe, kak u B BapuaHte EI'D, Gombplnoe BHUMAHHE YAEIEHO NPOBEPKE
COPMHUPOBAHHOCTH  CHUCTEMHBIX  3HAaHMH O  XUMHYECKHX  CBOWCTBax
HEOPraHWYeCKHUX BEILECTB.

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

PaGora cocrout U3 AByX 4acteu.

Yacte 1 comepxut 19 3amaHuii ¢ KpaTKMM OTBETOM, I10Apa3yMEBAIOILUX
CaMOCTOSITeNIbHOE (OPMYJIMPOBAHME W 3alMCh OTBETa B BHJEC 4YHCIA WIH
HOCIIEA0BATEIbHOCTH LUD.
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Yacte 2 conmepxut 4 3agaHusa: 3 3alaHUs 3TOW YaCTH MOAPA3yMEBAIOT
3alKCh pa3BEPHYTOrO OTBETA, | 3aJaHKe 3TOW YacTH MPEAIOosaraeT BBIIIOJHEHHE
pEaIbHOTO0 XMMHYECKOTO SKCIIEPUMEHTa U 0)OPMIIEHHE €r0 Pe3yJIbTaTOB.

Pacnipenenenne 3aganunii o yactsam KM nipencrasieHo B Tadbnuie 2.

Tabnuya 2
Pacnpedenenue 3adanuti no uacmsm KUM
Yactu Kommu- Makcu- INporieHT MakcHMaIbHOTO MEepBUYHOTO |  Twm 3amaHuit
paboThl | YecTBO MaJibHbIN OaJua 3a 3aJjaHus JAHHOM YacTH
3aJaHUi | MEpPBHYHBI | OT MAKCUMAaJBHOTO IEPBUYHOTO OallIa
Oasn 3a BCIO paboTy, paBHOro 38
Yacrs | 19 24 63 C KpaTkuM
OTBETOM
Yacrs 2 4 14 37 C pa3BépHYTHIM
OTBETOM
Hroro 23 38 100

7. Pacnpenenenne 3aganuii KHM OI'D no coaep:kanuio, npoBepsieMbIM
Tpe0OBaHMSIM K pe3y/IbTATaM OCBOeHHUsI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

ITpu onpenenenun xonuuectsa 3aaanuii KUM OI'D, opueHTHpOBaHHBIX Ha
MPOBEPKY YCBOCHHS y4EOHOTO MaTepuayia OTACIbHBIX COJEPIKATECIbHBIX OJIOKOB/
JIMHUH, YIUTHIBAJICS MIPEXIE BCEro 00bEM, 3aHIMAEMBIi UMH B COJEPIKaHUH Kypca
xumun. Hampumep, OBUT NPHHAT BO BHUMAaHWE TOT (DakT, YTO B CHCTEMeE
MOJTOTOBKH OOYyYalOUIMXCS OCHOBHOW IIKOJBI HAWUOOJBIIMA OO0BEM 3HAHMIA,
OIIPEeIENAIONINX YPOBEHb UX TMOJATOTOBKH, OTHOCHUTCS K TaKHM COJep>KaTelbHBIM
O6mokaM, Kak «XHWMHUYCCKHE peaknum» H «BaxHeilmme mnpeacTaBUTENH
HeopraHmueckux BellecTB. Hemertamuibl M uX coenuHeHus. Metamisl U HX
coemuHeHus». [lo STOW MpUYMHE CyMMapHas JoJis 3agaHuid (0T o0Iero
KOJIMYECTBA BCEX 3aJaHMIT), IPOBEPSIOIINX YCBOCHHE HX COAEPMKAHHSA, COCTABMIA
35% u 25 % COOTBETCTBEHHO.

Pacnipenienienue . 3afaHuil 1O  COAEpXKATENbHBIM — paslellaM  OTpakaeT
Tabmuua 3.

Tabauya 3
Pacnpeoenenue 3a0anuiit KUM no cooepacamenvuvim pazoenam
Ne Haspanue paszgena Komu- Makcu- IIporeHT MakCMMaIbHOTO MEPBUY-
YECTBO MaJIbHBIH HOro 0aJuia 3a 3aaHus JaHHOTO
3a/1aHMil | TIEPBUYHBIN | BH/A ACSTEIBHOCTH OT MAKCHMalb-
Gaun HOTO MEePBUYHOro OaIa 3a BCIO
paboty, paBHoro 38
1 | [lepBoHauanbHbIE 3 4 10,5
XHUMHYECKHUE TOHITHUS
2 | Ileprognyeckuii 3aK0H 3 4 10,5
u [leproaudeckas cucrema
XUMHUYECKUX DJICMEHTOB
J.W. Menneneena.
CrpoeHune aToMOB
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Ne Haspanue pazzgena Komu- Makcu- IIporeHT MakCMMaIbHOTO MEPBUY-
YEeCTBO MaJIbHBII HOTO OaJiia 3a 3aJaHus JaHHOTO
3aJaHUil | TIEpBUYHBIA | BHUIA JEATEIFHOCTH OT MaKCHMAallb-
Oaun HOTO MEPBUYHOro OaIa 3a BCIO
paboty, paBHoro 38
3 | CrpoeHue BeniecTBa 1 1 2,6
4 | Baxueiinue npeacTaBUTeIN 6 13 34,2
HEOPraHUYECKHX BEIIECTB.
Hewmerabt

1 UX COCOUHCHUS.
Mertamisl M BX COeTMHEHUS

5 | XuUMHYECKHEe peaKIiu 6 9 23,7

6 | Xumus 1 OKpyIKaromias 2 3 7,9
cpena

7 | Pacuérhl 2 4 10,5

Hroro 23 38 100

8. Pacnpenenenue 3aganuii KUM OI'D no ypoBHSIM CJI0KHOCTH

Yacte 1 KHUM coxmepxut 14 3amaHuii 0a30BOT0 ypOBHS CIIOKHOCTH
U 5 3a/laHuil MOBBILICHHOTO YpPOBHS cloXHOCTH. YacTh 2 comepxutr 4 3amaHus
BBICOKOT'O YPOBHSI CJIO’KHOCTH.

Pacnpenenenue 3a1aHuii N0 YpOBHSM CJIOKHOCTH IIPEACTaBICHO B TabiuLe 4.

Tabnuya 4
Pacnpedenenue 3a0anuii no ypogHam ciodcHocmu
YpoBeHb Komnuectso Makcu- IIpoueHT MakcCUMaIbHOIO IEPBUYHOTO
CIIOKHOCTH 3aJjaHU’ MaJbHBIi 0aJu1a 3a 3a1aHKA JaHHOTO YPOBHS
ZaHaHI/Iﬁ l'[epBI/I‘IHBIﬁ CJIOJKHOCTH OT MaKCUMAJIbHOT'O IIEPBUYHOT'O
Gaut OaJua 3a Bcio paboTy, paBHOro 38
BbazoBbrit 14 14 37
IToBbImeHHbII S 10 26
Bricokuii 4 14 37
Hroro 23 38 100

9. IIpoa0IZKHTEILHOCTD IK3aMeHa

Ha BbINONHEHHE 3K3aMEHAIIMOHHOW paboThl oTBoauTCs 3 yaca (180 MuHyT).

PexomMenayemoe Bpemst BhINOJIHEHHUs 3aqaHuid yactu 1 — 60 munyT (1 4yac),
a BBIIONHEHMS 3a1aHuii yacTu 2 — 90 muHyT (1 gac 30 MuHyT).

K BeimonmHenuto 3amanust 23 y4acTHHK MOMKET MPUCTYHATh HE paHee deM
yepe3 30 MUHYT IIOCJIE Hadyajla SK3aMeHa.

10. lonosiHUTEIbHBIE MATEPHAJIBI U 000PYy/I0BaHUE
IlepedeHs MOMOTHUTENBHBIX MATEPUAIIOB U 000PYIOBAHUS, UCTIONH30BAHUE
KOTOpBIX paspemieHo Ha OI'D, yTBepkaaeTcs mNpHKa3oM MUHIIPOCBEIICHUS
Poccuu u PocoOpHanzopa.
YdacTHHKaM 3K3aMeHa pa3penaeTcsi HCIoIb30BaTh CIEMYIONIHe MaTepHaIbl
1 000pyIOBaHUE:
— llepuognueckas cuctema xuMmuueckux anemenToB .M. Menneneesa;
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— TabIuIa pacTBOPHUMOCTH COJIEH, KUCIOT U OCHOBaHHIA B BOJIC;

—  DJIEKTPOXUMHUYECKUHN pAJ HANPSHDKEHUH METaIOB,

—  HEeNporpaMMHPYEMBbIil KAIbKYJIATOD;

— JIMHEHKa;

— nmabopaTopHOoe 00O0pyIOBaHWE Ui MPOBEICHHUS XHMHYECKUX OIIBITOB,
npenycmoTpeHHsix 3ananusamu KM (Ilpunoxenue 2);

— UHIUBHIAYalbHBIH KOMIUIEKT XHMHUYECKHX PEaKTHBOB M 000pYyIOBaHUS
(ITpunoxenue 2).

11. CucreMa olleHMBAHUSI BBINOJIHEHHUS OT/AeJbHBIX 3a1aHU
M IK3aMeHAIMOHHOIi padoThI B L[eJIOM

IIpaBuibHOE BBITIOJIHEHUE Kax10ro u3 3ananuit 1-3, 5-8, 11, 13-16,:18, 19
oreHuBaeTcst 1 OamioM. 3aqaHue CUUTAETCS BBITIOJIHEHHBIM BEPHO, €CIIM OTBET
3amnucaH B TOH (opmMe, KOTopasi yka3zaHa B MHCTPYKIIUH TI0 BBITOJHEHHUIO 33 aHHS,
1 TIOJIHOCTBIO COBIIAZAET C STAJIOHOM OTBETA.

IIpaBusbHOE BBIIONHEHHE Kakaoro w3 3amanmid 4, 9, 10, 12 u 17
onieHuBaeTcs 2 O6ayuiaMu. 3aJaHue CUMTAETCS BBHINOJHEHHBIM BEPHO, €CIIH OTBET
3anucaH B TOH (opme, KOTopasi ykazaHa B UHCTPYKIUM 110 BBITOJHEHHUIO 33 aHHS,
1 IOJHOCTBIO COBIAJAeT C 3TAJOHOM OTBETA: KaXKIbIii CMMBOJI B OTBETE CTOUT Ha
CBOEM MecCTe, JIWIHHE CHMBOJBI B OTBETEC OTCYTCTBYIOT. BricTaBisercs 1 Oa,
ecnu Ha JIo0OW OJHOW MO3WIMM OTBETA 3allMCaH HE TOT CHMBOJ, KOTOPBIH
MPEJCTaBIICH B ATAJIOHE OTBeTa. BO BceX Apyrux ciydasx BeictaBisieTcs 0 Gayuios.
Ecnu konm4ecTBO CHMBOJIOB B.-OTBeTe . 0ojblle TpeOyeMOro, BBICTABISIETCS
0 6ayutoB BHE 3aBHCUMOCTH OT  TOTO, OBUIM JIM YKa3aHbl BCe HEOOXOAUMbBIC
CHMBOJIBI.

IIpoBepka BemmonHeHUs 3amgaHuii 20-23 oCyIIECTBISETCS MNPeaIMETHOMN
KOMHCCHEH B COOTBETICTBHH CKPUTCPHSIMHU OIICHUBAHHS BBINOJIHEHUS. [Ipu
OLICHWBAaHWU  BBINOJHEHMS  KaXKJIOIO W3 3aJaHMd OKCHEpPT Ha OCHOBE
MPEIOCTABICHHBIX KPUTEPHUECB OIICHUBAHUS BBISIBIIIET B OTBETE SK3aMEHYEMOTO
OLICHMBAaEMBbIE [ DJIEMEHTBI, KaXKABIA W3 KOTOPBIX OIEeHUBaercs | Oamiom.
MakcuMallbHBIN Oall 3a BBINOJIHEHHE KaKaoro u3 3agannii 20, 21 u 22 — 3 6auia;
3a BBIMOJHCHHUE 3amanus 23 — 5 0ajuioB.

3amanus ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITH BBINOJIHEHBI K3aMEHYEMBIM
pazabMu criocobamu. [109TOMY MpHUBENEHHBIE B KPUTEPHUIX OLICHHBAHUS 00pa3IIbl
peILIeHNH CIEyeT pacCMaTpUBaTh KaK OJWH M3 BO3MOXHBIX BapHAaHTOB OTBETA.
DTO OTHOCHUTCS MPEKE BCEro K Crioco0aM pelieHus pacyETHhIX 3a1ay.

MakcuManbHBI TEepBHYHBIA 0ajul 3a BBINOJIHEHHE JK3aMEHAIIMOHHOM
pabotsr — 38.

B cootBerctBuu ¢ IlopsakoM NpOBEJACHUS TOCYNApCTBEHHOW HTOTOBOM
aTTecTaluy 1o 00pa30BaTENbHBIM POrpaMMaM OCHOBHOTO OOIIEro o0pa3oBaHuUs
(mpuka3z Munmnpocsemenust Poccun 1 PocoOpramsopa ot 04.04.2023 Ne 232/551,
3apeructpupoBad Muntoctom Poccuu 12.05.2023 Ne 73292)

«72. TIpoBepka 3K3aMEHAIMOHHBIX Pa0OT BKIIHOYAET B ceOs:

1)  TpoBepKy M OICHHBAHHE TNPEAMETHBIMH KOMHUCCHSMH Pa3BEPHYTHIX
OTBETOB (B TOM 4Hcle yCTHBIX) Ha 3anaHus KM B COOTBETCTBHH C KPUTEPHIMHU
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OILIEHMBAHUS MO0 COOTBETCTBYIOIIEMY Y4eOHOMY IpEIMETy, pa3padoTKa KOTOPHIX
OpraHu3yeTcs POCO6pHa,Z[3Op0M2 <...>.

ITo pe3ynbTaTaM MepBoil ¥ BTOPOH MPOBEPOK IKCIEPTHI HE3ABUCUMO APYT OT
JIPyTa BBICTABIISIOT MEPBUYHBIC OAJUIBI 32 KOKIBIH Pa3BEPHYTHIH OTBET HA 3a/1aHUS
KM <...>.

B ciydae CyIIeCTBEHHOIO pacXOXJEHHWsS B TEPBHYHBIX Oaiax,
BBICTABJICHHBIX ~ JIByMsS  OKCIIEpPTaMH, Ha3Ha4yaeTcs  TpPEThsl  INPOBEpKA.
CyiecTBeHHOE pacXOXkIeHHE B TMEPBHYHBIX OajlaX OIpPEIeNIeHO B KPUTEPHAX
OILICHMBAHUS MO0 COOTBETCTBYIOIIEMY YYEOHOMY IpEIMETy, pa3padoTKa KOTOPBIX
opranusyetcs PocoOpHaa30poMm.

Tperuii skcnepT Ha3HAYaeTCs IO COTVIACOBAHHIO C  MpeAcenaTesieM
NPEeIMETHOH KOMHCCHM W3 4YHCIa OKCIEPTOB, paHee He MPOBEPSBUINX
9K3aMEHAIOHHYIO paboTy.

TperbeMy 3KCHepTy MpeaocTaBisieTcss HHPOpMAIH O MEPBUYHBIX Oaiax,
BBICTABJICHHBIX YKCIIEPTAMH, PAaHEe NIPOBEPSBIIUMH 3K3aMEHAIIMOHHYIO paboTy».

Cy1ecTBeHHBIMH CUUTAIOTCS CIIEAYIOMINE PACXOXKICHHS.

1. PacxoxaeHue MeXIy OajslaMH, BHICTABJICHHBIMH JBYMS SKCIIEpPTAMHU 3a
BBINOJHEHHE JTI000r0 u3 3amanuii 20-23, cocrasiseT 2 nin Oonee Oamna. B aTtom
Cllyyae TPETUH OKCIEPT MPOBEpsSeT TOJNBKO T€ OTBETHl Ha 3aJaHus, KOTOPHIE
BBI3BAJIH CTOJIb CYNIECTBEHHOE PACXOXKICHUE.

2. PacxoxaeHue B pe3ysbTaTax OLUCHHBAHUS ABYMS SKCIEPTaMU OTBETa Ha
onHO u3 3aaaHuil 2023 3akmo4yaeTcs B TOM, UYTO OJMH JKCIEpPT yKaszajd Ha
OTCYTCTBHE OTBETa Ha 3aJaHHE B JK3aMEHALIMOHHOW paboTe, a APYrod sKCHepT
BBICTABMJI 32 BBITMIOJIHEHUE ATOTO 33JaHHUs HEeHYJIeBOi Oat. B aToMm ciyuae Tpetunit
JKCIIEPT MPOBEPSET TOJILKO OTBETHI HA 3aJIaHUS, KOTOPHIE ObLIN OLIEHEHBI CO CTOIb
CYILIECTBECHHBIM PaCXO0KICHUEM.

3. Curyamuu, B. KOTOPBIX OJIUH SKCHEPT yKa3zaJl Ha OTCYTCTBHE OTBETA
B DK3aMCHAIIMOHHOW paboTe, & BTOPOH OSKCIEepT BBICTABMI HYJEBOH Oamn 3a
BBIMIOJIHEHWE JTOTO 3a/JaHus, HE SBISAIOTCA CHUTYalUsIMH CYIIECTBEHHOTO
PaAcXOXKIEHHS B OLICHUBAHHU.

Ha ocHoBe 0aJUIOB, BBHICTABJICHHBIX 32 BBIMOJHCHUE BCEX 3aJaHU PabOTHI,
MOJICYUTEIBACTCSI CyMMAapPHBIN MEPBUYHBIN 0N, KOTOPBIHA MEPEBOJUTCS B OTMETKY
110 ISATUOAIHLHOM IIIKaJIE.

12. YcnoBust npoBeaennsi padboTsl

JlabopaTopHble OMBITHI TPU BBIIOJHEHWW 3aJaHus 23  TPOBOAATCS
B YCIOBUSIX ~XMMHYECKOH JabopaTopuu, oOOpyAOBaHHE KOTOPOH  JOJIKHO
cooTBeTcTBOBaTh TpeboBanusM CanlluH k kabuHeTaM XUMUH.

Iepen HayanmoM SK3aMEHAMOHHON PAa0OTHl CHENUAINCT MO MPOBEICHHIO
WHCTPYKTaXa M 00ECIIEUeHNIO JTaOOPaTOPHBIX PadOT MHCTPYKTUPYET y4acTHHUKA(-OB)
9K3aMEHa IO BBHINOJHEHUIO NPAKTHUECKOTO 33JaHusl, a TaKkKe IO TEXHUKE
0e30macHOCTH MpU OOpaIlleHHH C JTa0OPaTOPHBIM O0OOPYAOBAHUEM U PEaKTHBAMHU
OJT TIOJIHCh Ka)KAO0r0 YYaCTHHUKA HK3aMEHa.

2 Yacte 14 cratbu 59 ®denepanbHoro 3akona ot 29.12.2012 Ne273-®3 «O6 obpaszoanun B Poccuiickoit
Denepanum».
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K BoimonmHeHuto 3amaHus 23 He JOMYCKAKTCH YYaCTHUKUA DK3aMEHa,
HE TPOILEANINE HHCTPYKTaXka 10 TeXHUKe O0e3onacHocTy. [IpuMepHast HHCTPpYKIUS
MO TEXHHUKE 0€30IMacHOCTH NpuBeneHa B [Ipunoxxennu 3.

Jlis  BBIOMTHEHMSI XMMHYECKOTO 3KCIEPUMEHTa, IMPeAyCMOTPEHHOTO
3a7aHueM 23, KaxJ0My YYacTHUKY 3K3aMeHa NpeJlaraeTcss WHAWBHLYaJTbHBIN
KOMIUIEKT, COCTOSIIMH U3 ONpeAieIEHHOro Habopa 000PYI0BaHUS M PEAKTHBOB.

Habop oOopynoBaHus, BXOAALIETO B HHAUBUAYAIbHBIH  KOMILJICKT
yuactHuka OI'D mo XumuM, 1 BCeX YYaCTHHMKOB OJMHAKOB W IPEJICTAaBIICH
B Tabuuie 6 [Tpunoxenus 2.

Habop peakTHBOB, BXOISIIUX B WHIMNBHIYAIbHBIH KOMIUIEKT YYaCTHHKA
OI'D no XxuMHH IS BHIMOJIHEHUS! XUMHUYECKOTO SKCIIEPUMEHTA, BKIIOYaeT B ceOs
MATh PA3JIMYHBIX BELIECTB (MM HMX pPACTBOPOB), IMEPEYUCICHHBIX B YCIOBUHU
3amanmg 23 xaxgoro Bapmanta KVM. Hamgmmen (popmynsl M Ha3BaHUS) Ha
CKJSIHKAX € BellecTBAMH, BbIIaBaeMbIX JK3aMeHYeMOMY JUISl MPOBedeHHs
peakuuii, TOKHBI TOJHOCTHI) COOTBETCTBOBATH [MEPEYHI0 PEaKTHBOB,
KOTOPBIif YKa3aH B YCJIOBUH 3a/IaHUS.

Ilepeunn BemecTB W J1abOpaTOpHOrO OOOPYJIOBAHMS, BKIIFOUAEMBIX
B MHIMBHIYyalbHbIE KOMIUIEKTH ydacTHUKOB OI'D mo XWMHH JAJIs1 BBITOJTHEHUS
OKCIIEPUMEHTAIBHBIX 3aJIaHUH, COCTABJICHBI HA OCHOBE OOLINX MepeuHel, KOTOphIe
npuBesieHb! B [Ipuioxenun 2.

13. U3menenust B KUM 2026 roga no cpaBaenuio ¢ 2025 rogom
W3menenus cTpykTypsl u conepxanus KM oTcyTcTByIOT.
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Ipunoowcenue 1

Tabnuya 5
0600ménnblii muian Bapuanta KUM OI'D 2026 roaa
no XUMHUUN
Vposnu cnoscnocmu 3aoanus: b — 6azoeuiil, I1 — nosviwennulil, B — evblcoxuii.

Ne [TpoBepsieMble peIMETHBIE TPEOOBAHHS Kot Konpr TpedoBa- |»¥YpoBeHns | Makcumanbhbiii| [IpumepHoe
3aj1a- K pe3yJibTaTaM OCBOCHHS 00pa30BaTeIbHOM MPOrpaMMbl POBEPSIEMBIX HUI K CIIOK- | Oayut 3a BBIMOJ- | BPeMs BBIITOJ-
HHUS SIICMEHTOB TPEeIMETHBIM HOCTH | HCHUE 3aJIaHUs | HEHUs 3a/1a-

colepKaHusl | pe3yabTaTaM | 3aJaHHs HUs (MUH.)
Yacrs 1
1 Buagenue cucreMoii XuMuYecKHX 3HAHUI U ymenue npu- | 1.1, 1.2,6.3, 1,3.1,3.2 b 1 3
MEHSAATh CHCTeMY XMMHMYECKHMX 3HAHMH, KOTOPasl BKJIIOYAET 64,6.5
BaKHEHIIINE XUMHYECKHE ITOHATHUS: XUMHUYECKHH DJIEMEHT,
aToM, MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEUIECTBO,
OJTHOPOJTHASI ¥ HEOTHOPOJHASI CMECh, MPEICIBHO JOMYyCTHMAs
xonuentpauus (I11K), koppo3us MeTanios, CjiaBbl; yMeHHe
WHTErPUPOBATh XUMHYCCKUE 3HAHMS CO 3HAHUSIMHU JPYTHX
y4eOHBIX MTPEAMETOB;
BJIaJleHe OCHOBAMH XHMHYECKOHl TIpaMOTHOCTH, BKJIIO-
Yyaueii: yMEHHE NPaBWIBHO HCIOJIB30BaTh H3Yy4CHHBIC
BCIICCTBA W MATCpHAJIbl, B TOM YHUCIIC MUHCPAJIbLHLIC YI[O6-
peHHs, MeTaulbl W CIUIaBbl, MPOIYKThL MEPEPadOTKH IpPH-
POIHBIX HUCTOYHHKOB YIJIEBOAOPOJOB (YIjs, MPUPOIHOIO
raza, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha TIPOM3BOICTBE
¥ TOHMMaHHE 3HAYCHUS >KHPOB, OEJIKOB, YTIJIEBOIOB JIJIs
OpraHu3Ma 4eJlOBEKa; YMEHHE  TIPOrHO3UPOBATH BIHSHHE
BEIIECTB M XMMHYECKUX MPOIIECCOB HA OPraHM3M 4YeJOBeKa
Y OKPY’KaIOIIY 0 IPUPOIHYIO Cpey
2 YMeHue 00bACHATH CBS3b IMOJIOKEHUs diemeHTa B [lepuo- 2.1,2.2 1.2,5 b 1 3

JMYSCKOM CHCTEeME C YHCIOBHIMU XaPAKTCPUCTUKAMU CTPO-
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Ne
3aja-
HUSA

[TpoBepsiembie mpeaMeTHbIE TPeOOBaAHUS
K pe3yJibTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI

Konawr
MIPOBEPAEMBIX
3JIEMECHTOB
coAepKaHus

Konpr TpeboBa-
HUM K
MpEeIMETHBIM
pe3yabpTaTam

YpoBeHb
CIIOXK-
HOCTU

3aIaHUs

MaxkcumManbHBIN
OaJu1 3a BBIIOJI-
HEHUE 3a1aHus

[IpumepHoe
BpeMsI BBINOJ-
HEeHUs 3aja-
HuUs (MUH.)

€HHUs aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsii sapa,
o0111ee YMCiI0 AIIEKTPOHOB), pacHpeaeICHUEM AIIEKTPOHOB T10
DHEPreTUYECKUM YPOBHSAM AaTOMOB IEPBBIX TPEX NEPHOMOB,
Kalusi W KalblMsi;, yYMeHHe WCHO0Jb30BaTh MOJCIN IS
0OBSCHEHHUS CTPOCHHUS ATOMOB U MOJICKYJT

IIpencraBiienne O MEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMUYECKHUX JIEMEHTOB (pagnyc aToma, dJIeKTPOOTPHUIIATEb-
HOCTB), MPOCTBIX M CIIOKHBIX BEIIECTB OT TOJOXKECHHS
anemeHToB B Ileproanueckoil cucteme (B MajblX HEpHOAAx
Y TJIABHBIX MOJIMPYIINAX) U 3JIEKTPOHHOTO CTPOEHUS aToMa

23

Ymenune onpeaejaaTb BAaJICHTHOCTh U CTCIICHb OKHCICHHUA
XUMHYCCKUX IJICMCHTOB, 3apsJi MOHA

1.3

8.1

YMeHue onpeeasiTb BUJ XUMUYECKON CBA3HM U TUIT KPUCTAJI-
JIMYECKOM CTPYKTYPBI B COEIUHEHUSAX

3.1

8.2

IIpeacraBiienne o MEPUOIMYECKON 3aBUCUMOCTH CBOMCTB XU~
MHUYECKUX DJJIEMEHTOB (paauyc aToMa, 3JIEKTPOOTPHUIATEIIb-
HOCTB), TTPOCTBIX M CJIOXKHBIX BEIIECTB OT IMOJIOKCHUS DICMCH-
ToB B [lepuoanueckoii cucreme (B MaJIbIX MEPHOIaX U TJIABHBIX
MOJITPYIITNax) U AJIEKTPOHHOTO CTPOCHUS aTOMa; yMeHHe 00bsi-
CHSAITH CBSI3b MOJIOXKEHUS diieMeHTa B Ilepuonnueckoit cucreme
C YHCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMHYEC-
KHX JJIEMEHTOB (COCTaB M 3apsiji_sifpa, OOIIee YHCIIO AIIEKTPO-
HOB), pachpeieieHueM JJIEKTPOHOB IO~ YHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAWL U KaJIbIIHs

22,23

5,6

YmMmenune KJIaCCI/I(l)I/IIII/IpOBaTb HCOPraHn4CCKUEC BCUICCTBA

4.1

7.2

YMeHne xapakrepu3oBaTh (uU3NUYecKHEe M XHMHYECKHe
CBOMCTBA TPOCTBIX BEWIECTB . (KUCIOPOJ, O30H, BOJOPOL,
rpadur, anmas, KpeMHHH, a30T, pocdop, cepa, XI0p, HATPUH,

42,43,
4.5,4.6

9.1,9.2
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Ne
3aja-
HUSA

[TpoBepsiembie mpeaMeTHbIE TPeOOBaAHUS
K pe3yJibTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI

Konawr
MIPOBEPAEMBIX
3JIEMECHTOB
coAepKaHus

Konpr TpeboBa-
HUM K
MpEeIMETHBIM
pe3yabpTaTam

YpoBeHb
CIIOXK-
HOCTU

3aIaHUs

MaxkcumManbHBIN
OaJu1 3a BBIIOJI-
HEHUE 3a1aHus

[IpumepHoe
BpeMsI BBINOJ-
HEeHUs 3aja-
HuUs (MUH.)

KaJIui, MarHui, KaJIbIIMH, aJIFOMHUHUH, XKEJe30); CIIOMXKHBIX
BELIECTB, B TOM UYHMCJIE UX BOJHBIX PaCTBOPOB (BOAA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJAOPOA, OKCUABI U THAPOKCUJIBI METal-
aoB I[-IIA rpynm, amomunus, meau(ll), nunka, >xenesa(ll
u III); okcunel Hemetannos: yriaepoaa(ll u 1V), kpemuusa(IV),
azora u dochopa(lll u V), cepui(IV u VI), cepuucras, cepHas,
a3oTucTas, a3oTHas, QocdopHas, yroyipHas, KpeMHHUEBas
KHCJIOTa U MX COJIN)

YMeHne xapakrepu3oBaTh (uU3MUYecKHEe M XHMHYECKHe
CBOWCTBA MTPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPO/I, Ipa-
¢ur, anmmas, kpemHHiA, a3oT, docdop, cepa, XJIop, HATPHH,
KaJIMi, Mardui, KaJblMi, aTFlOMAHHM, )KeJe30); CI0KHBIX Be-
IIECTB, B TOM YHCJIE€ MX BOJHBIX PAacTBOPOB (BOJA, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPO, OKCUIIBI U TUIPOKCUIIBI METaII-
aoB I[-1IA rpynm, amomunus, meau(Il), nunka, >xenesa(ll
u II1); oxcuasl HemeTawioB: yraepoga(ll u IV), kpemuausa(I1V),
azota u pocdopa(lll u V), ceper(1V u VI), ceprucras, cepHas,
a30TUCTast, a30THas, pochopHas, yroabHast, KpeMHUECBAsH KHC-
JOTa M UX COJIM); POTHO3UPOBATh U XapaKTepU30BATh CBOM-
CTBa BEIIECTB B 3aBHUCHUMOCTH OT UX COCTaBa U CTPOEHUS,
NpUMEHEHHE BEUIECTB B 3aBUCHUMOCTH . OT  HX CBOWCTB,
BO3MOXHOCTH MPOTEKaHUS XMMUYECKHUX MPEBpAIICHUI B pa3-
JMYHBIX YCIIOBHSIX

4.2-4.9

9.1,9.2,9.3

10

YMmenue xapakrepu3oBarh (PU3NYECKHE M XMMHYECKHE
CBONCTBA, IIPOTHO3UPOBATH M  XapaKTEpU30BaTb CBOMCTBA
BEIIECTB B 3aBUCHMOCTM OT WX COCTaBa U CTPOECHUS, IpH-
MEHEHHE BEILECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTb
IMPOTCKAHUA XUMUYICCKUX n@BpameHHﬁ B Pa3JIMIHLIX YCIIOBHUAX

4.2-49

9.3

11

YMeHue Kiaccu(puuupoBaTh XMMHUUECKHE PEaKLIUU

5.1

7.3
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No
3aja-
HUSA

[TpoBepsiembie mpeaMeTHbIE TPeOOBaAHUS
K pe3yJibTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI

Konawr
MIPOBEPAEMBIX
3JIEMECHTOB
coAepKaHus

Konpr TpeboBa-
HUM K
MpEeIMETHBIM
pe3yabpTaTam

YpoBeHb
CIIOXK-
HOCTU

3aIaHUs

MaxkcumManbHBIN
OaJu1 3a BBIIOJI-
HEHUE 3a1aHus

[IpumepHoe
BpeMsI BBINOJ-
HEeHUs 3aja-
HuUs (MUH.)

12

Hajynyue npakTH4ecKMX HABBLIKOB IUIAHMPOBAHHUA U OCY-
IIECTBJICHUS CJCAYIOIIMX XMMHYECKHUX JKCIEPHMEHTOB:
U3y4yeHHe U onucaHne (PU3NIEeCKUX CBOWCTB BELIECTB; O3HAKOM-
JeHue ¢ (PU3MYECKUMU U XUMHUYECKUMU SIBICHUSIMU; OTBITHI, M-
JFOCTPUPYIOLIME TPU3HAKY ITPOTEKaHMsI XMMUYECKUX PEAKIIUN

1.6

13.1

IT

2

7

13

Baagenue cucreMoil XMMHYECKHUX 3HAHMHA M YMEHHeE IPH-
MEHATh CHCTeMY XHUMHYECKHX 3HAHMH, KOTOpPAasl BKIKOYAECT
TEOPUIO NIEKTPOIUTUYECKON TUCCOLUALINN

5.4

23

14

YMeHue cOCTABJSATHL MOJEKYISpHbIE U WOHHBIE YpaBHEHUS
peakIuii (B TOM YUCJIE) peakifii HOHHOTO0 0OMeHa

5.5

10.1

15

Baagenne cucreMoil XMMHYeCKHX 3HAHHMHI U ymeHue npu-
MEHATH CUCTEMY XUMHUYECCKUX 3Hal—[ﬂi7[, KOTOpas BKJIIIOYACT
Ba)KHEHIIME XHMHWYECKHE TOHATHS. OKHCIHMTEIIFHO-BOCCTa-
HOBUTCJIBHBIC PCAKIINU, OKUCIIUTECIb U BOCCTAHOBUTCIIb, YMC-
HHUC ONIPCACIIATE OKHCIUTCIIb U BOCCTAHOBUTCIIb

53

2.1,8.4

16

Buanenue / 3HaHMe O0CHOB: 0€30MacHO pabOTHI C XUMHYEC-
KAMH BEIIECTBAMHU, XMMHUYECKOW IMOCYA0H W T1aGoparopHbIM
00opyTOBaHHEM; MPABHJ OE30MACHOTO OOpAaIleHHs C BEIeCT-
BaMH, WCIIOJb3YEMbIMH B TIOBCEJHEBHOW  JKM3HH, TIPABHI
MOBEJICHUS B LEJSIX COEPeKEHUs 3[I0POBbS W OKpY’Karolien
NPUPOJTHON CpeJibl; MOHMMaHue Bpeia (ONMacHOCTH) BO3JEHCT-
BUSI HA KUBBIC OPTraHU3MbI ONPEACTIEHHBIX BEIIECTB; CIIOCOOOB
YMEHBIIICHHUST W TPEIOTBPANICHUS] UX BPEIHOTO BO3JICHCTBUS;
HAJINYHe MPAKTHYECKUX HABBIKOB NMJIAHMPOBAHHUS M OCY-
IIECTBJICHHUA CJIeIYININX XHUMHYECKHX IKCIEPUMEHTOB:
u3yueHue cnoco00B pa3aeieHus cMecen

1.1,6.1

2.1,12.2,12.3,
13.2

17

Haau4yue NMPAKTUIECCKUX HABBIKOB IVIAHUPOBAHUA U OCY-
MIECTBJICHUA CJHCAYIOIUX XUMHYECCKHUX IKCIICPUMEHTOB:

4.2-4.10

13.5,13.8
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Ne
3aja-
HUSA

[TpoBepsiembie mpeaMeTHbIE TPeOOBaAHUS
K pe3yJibTaTaM OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBbI

Konawr
MIPOBEPAEMBIX
3JIEMECHTOB
coAepKaHus

Konpr TpeboBa-
HUM K
MpEeIMETHBIM
pe3yabpTaTam

YpoBeHb
CIIOXK-
HOCTU

3aIaHUs

MaxkcumManbHBIN
OaJu1 3a BBIIOJI-
HEHUE 3a1aHus

[IpumepHoe
BpeMsI BBINOJ-
HEeHUs 3aja-
HuUs (MUH.)

NPUMEHEHNE WHIUKATOPOB (JJaKMyca, METHIIOPAHKa U (heHOJI-
dranenHa) s ompeAeNeHusl XapakTepa cpelbl B pacTBOpax
KHCJIOT W TIeJIouei; XUMHYECKHAE YKCIIEPUMEHTHI, HLTIOCTPH-
pyIoIllie MPU3HAKH TPOTEKAHUS peakluii MOHHOTO OOMEHa;
KaueCTBCHHBIC pEaKIWd Ha TPHCYTCTBYIOIIAE B BOIHBIX
pacTBopax HOHBI: XJIOpUI-, OpoMHI-, WOIUA-, CyIbdar-,
docdar-, kapOoHAT-, CHIMKAT-aHUOHBI, THUIPOKCHI-HOHBI,
KaTHOHBl aMMOHHUS, MarHus, KaJbIlUs, aJlOMUHUS, >Keies3a
(2+) u xene3a (3+), mean (2+), TMHKA

18

Baanenne ocHOBaMU XMMHMYECKOM IPAMOTHOCTH, BKJIIOYa-
Io11eii: HAUTMYHE OMbITa PAOOTHI C Pa3TMYHBIMUA HCTOYHUKAMH
uHbOpMAIIMU MO0 XUMHH (Hay4YHass U HAyYHO-TIOMYJIspHAas
JIUTEpaTypa, CJIOBAapH, CIPABOYHHKH, HWHTEPHET-PECypPCH);
YMEHUE HMHTErpUpOBaTh XUMUYECKHE 3HAHMS CO 3HAHUSAMU
JIPYTUX YYEOHBIX TMPEIMETOB; OTHOCUTEIHHYIO ~ MOJICKY-
JSPHYI0 M MOJISIPHYKO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XHUMHYECKOT0 DJIEMEHTA B COEIUHEHUN

1'4,7.1

3.2,33,11.1

19

IIpeacraBieHust 0 3aKOHOMEPHOCTSIX M TO3HABACMOCTH SIB-
JIEHUH IPUPO/IbI, TOHUMaHNEe OObEKTUBHOM 3HAYNMOCTH OCHOB
XMMHUYECKOW HAyKd Kak OOJIACTH COBPEMEHHOTO . €CTECTBO-
3HaHUS, KOMIIOHEHTa OOIIel KyJIbTypbl M TIPAKTHUECKOM Nes-
TEIFHOCTH 4YeJIOBEKAa B YCJOBHUSIX COBPEMEHHOIO OOIECTBA;
IMMOHMMaHHUE MECTa XUMHUH CPEJU APYruX CCTCCTBCHHBIX HAYK;
BJIa/IeHHEe OCHOBAMH XMMHYECKOW I'PaMOTHOCTH, BKJIIOYa-
Iolell ymMmeHue oObEKTHBHO. OLICHMBATH MH(OPMALIMIO O Be-
IIECTBAX, HX TPEBPALCHUAX U MPAKTUYECKOM TNPHUMEHEHUU
¥ yMEHHE WCIIONb30BaTh €€ Uil pemeHus y4eOHO-TI03Ha-
BaTEJbHBIX  33/1a4; YMEHHW€ TPEACTABISATh  Pe3yJbTaThbl

6.1,6.2

1.1,3.1, 14.1
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Ne [IpoBepsieMbie MpeMeTHBIE TPeOOBaHUS Konbr Kozsl TpeboBa- | Yposenb | Makcumanbhbiii| [lpumepHoe
3aja- K pe3yJbTaTaM OCBOEHHUS 00pa3oBaTeIbHOM MpOrpaMMbl IIPOBEPSAEMBIX HUH K CJIOX-..| OaJy 3a BBINOJ- | BpEeMs BBIIOJI-
HUS AIIEMEHTOB peIMETHBIM HOCTU HEHUE 3aJlaHusl | HEHHUd 3ajia-

COJIEp/KaHusl | pe3yabTaTaM | 3aJaHMsl HUsl (MUH.)
JKCIIEpUMEHTA B (pOpME BBIBOJIOB, JTOKA3aTEILCTB, TPadUKOB
¥ TaOJIMIL ¥ BBISBIISIT SMITIMPUYECKUE 3aKOHOMEPHOCTH
Yacrs 2
20 | YMeHHE COCTABJSTH MOJIEKYJSIDHbIe W MOHHbIE YpaBHe- 53 10.2 B 3 20
HHSl PeaKlHuii, B TOM YHUCJIEe OKUCIUTEIbHO-BOCCTAHOBUTEb-
HBIX PEAKLIHI
21 YMeHue cocTaBisiTb MOJIEKYJSIPHbIE U HOHHbIE YpaBHe- 4.12 10.1, 10.2, B 3 17
HHUSl peakuuii, B TOM YHClIe: peakuuii MOHHOTO OOMeHa, 103,104
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN; WILTIOCTPUPYIO-
MAX XMMHAYECKHE CBOWCTBA W3YyUYEHHBIX KJIACCOB/TPYII
HEOPraHMYECKUX BEIIECTB, MOATBEPKIAIONIUX T€HETHUECKYIO
B3aMMOCBS3b MEKY HUMU
22 YMeHne BHIYMCIATH / MIPOBOAUTH PACYEThI MacCOBOM IO 72,73 11.2,11.4 B 3 20
BELIECTBA B PacTBOPE; M0 YPABHEHUSIM XUMUYECKUX PEAKLUI
HaXOJUTh KOJIMYECTBO BEIIECTBA, 00BEM M Maccy pearcHTOB
WJIH IPOJYKTOB peakluu
IHpaxkmuueckasa uacmeo
23 | Haau4yue NPaKkTHYeCKHX HABBIKOB INIAHMPOBAHUS W ocy- | 1.6, 4.2-4.10, 9.3,10.3, B 5 30
IIECTBJICHUS CJICAYIOIMX XUMHYECKHX IKCIEPUMEHTOB: 6.1 104, 12.1,
IIPOTHO3UPOBATh M XapaKTEpU30BaTh CBOMCTBA BEILECTB B 3a- 12.2,12.3,
BUCHMOCTH OT MX COCTaBa M CTPOEHMs, NMPUMEHEHHE BELIECTB 13.1, 13.8,

B 3aBUCUMOCTH OT HX CBOWCTIB, BO3MOXXHOCTb IIPOTEKAHHUS
XUMHWUYECKUX IPEBPALICHUAN B PA3JIMYHBIX - YCIOBUAX; HCCIIE-
JIOBaHWE M OIMCAHUE CBOWCTB- HEOPraHMYECKUX BEILIECTB
pasIM4YHBIX  KJIACCOB; . U3YYCHUE  B3aUMOJCHCTBUS  KHUCIIOT
C METAJUIAMH, OKCHUAAMH METAJUIOB, PAaCTBOPHMBIMH M Hepac-
TBOPUMBIMHM OCHOBaHUSIMH, COJBSIMU; IIOJYyYEHHE HEPACTBOPU-
MBIX OCHOBAaHHUI; TNpPUMCHEHHE HWHAUMKATOpPOB (JlaKkMyca,

14.1
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Ne [IpoBepsieMbie MpeMeTHBIE TPeOOBaHUS Konbr Kozsl TpeboBa- | Yposenb | Makcumanbhbiii| [lpumepHoe
3az1a- K pe3yJbTaTaM OCBOEHHUS 00pa3oBaTeIbHOM MpOrpaMMbl IIPOBEPSIEMBIX HUU K CJIOX-..| OaJy 3a BBINOJ- | BpEeMs BBIIOJI-
HUSA AJIEMEHTOB IIPEMETHBIM HOCTH HEHUE 3a7JaHNs | HEHHUA 3a]1a-

collepKaHus | pe3yabraraMm | 3ajaHus Hus (MMH.)

MeTHIIOpaHka U GeHondraaenna) sl onpeaesieHus XapakTepa
Cpenbl B pacTBOpax KUCIOT M IIEJIO0Ye; BBHITECHEHHE OIHOTO
MeTaula APYTMM W3 pacTBopa  COJIM;,  HCCIIeIOBAaHHE
aM(OTepHBIX CBOMCTB THIPOKCHIOB QIIOMHHHUS U IMHKA,
XHUMHUUYECKAE OKCIEPHMEHTHI, WUTIOCTPUPYIOIHE TPU3HAKA
NPOTEKAHUsI peakii HOHHOTO 00MEeHa; KaueCTBEHHbIE PEaKIUu
Ha TIPUCYTCTBYIOIIME B BOJHBIX PAcTBOPaX HOHBIL XJIOPHI-,
OpomHI-, MOOUI-, cyibdar-, (ochar-, kapOOHAT-, CHUIMKAT-
AQHWOHBI, THAPOKCHI-WOHBI, KAaTHOHBI aMMOHWS, MarHws,
KaJIbIIMs, aIFOMHHUSA, Jkene3a (2+) u kene3a (3+), memu (2+),
[IMHKA; yYMEHHEe TPEeICTABJIATH PE3YJbTaThl JKCIEPHUMEHTa
B (popMe BBIBOJIOB, JI0KA3aTEIbCTB, IPaMKOB U TAOIUI] U BbI-
SBJIATh OMITUPUYECKHE 3aKOHOMEPHOCTH; BJIaJleHHe/3HAHUe
OCHOB: OCHOBHBIMM METOJaMH HAy4HOTrO IO3HAHUS (Ha-
OmtozieHue, W3MEpeHHe, AIKCIIEPUMEHT, MOJETHUPOBAHHE) IPU
U3YyYeHHM BEUIECTB UM XMMHUYECKUX SIBIICHHH; yMeHHE
chopMyupoBaTh MpoOiIeMy U MPEAJIOKHUTh MyTH €€ PelIeHus;
6e30macHoOl pabOThl ¢ XUMUYECKHMH BEIIECTBAMH, XUMUYECKON
MOCYy/IOl U JTabOpaTOpHbIM  00OPYNOBAHKEM; . TPABUIAMHU
0e30macHOro  OOpallleHHs]  C BEIIECTBAMM,  HCIIOIb3YeMbIMU
B IIOBCETHEBHOW  KW3HH, TPAaBHJIAMHU ITOBEICHUS B IIEIISAX
cOepekeHHsl 3[0pPOBbS M OKpPYXKaroLIeW IMPUPOTHON Cpemsl;
MOHMMaHWe Bpena (OMacHOCTH)  BO3ACHCTBHUS HAa IKUBBIC
OpraHu3Mbl ONpENIENEHHBIX BEIIECTB, CIOCOOOB YMEHBILICHUS
¥ [IPEIOTBPAIICHHS HX BPEIHOTO BO3/ICHCTBHS

Bcero 3ananuit — 23; u3 HUX: 110 TUITY: € KPATKUM OTBETOM — 19; ¢ pa3BEpHYTHIM OTBETOM — 4; 110 YPOBHIO cinokHocTh: b —14; I1-5; B — 4.
MakcumanbHBIN TIEpBUYHBIN O6a1 3a padoTy — 38.
O6mee Bpemst BbITIoJHEHUS! pa0oThl —3 yaca (180 MunyT).
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Ipunoocenue 2
PexoMeHayemasi poueaypa npoBeaeHusi XHAMHYECKOI0 YKCIIePUMEHTA
M OpraHu3amys NoAroTOBKH HHAUBUAYAJIbHBIX KOMILUIEKTOB YYACTHUKOB
OI'D no XuMHH /1151 IPOBeAeHNsT XUMHUYECKOT0 IKCIIEPUMEHTA
(MpH BBINOJTHEHHH 3a1aHus 23)

Jns  mpoBedeHHsT XMMHYECKOTO JSKCIEPHUMEHTa KaXAOMY YYacTHHKY
9K3aMeHa 10 XMMHUH MpeiaraeTcsi HHANBUAYAIbHbIH KOMILIEKT, COCTOSIINHN U3
Habopa 00OpyNOBaHUSI M PEAKTUBOB, KOTOPhIE HEOOXOIMMBI Ui BBHITOJHEHUS
3ananus 23.

HaOop peakTuBOB, BXOAAIMI B MHAUBUAYAJIbHBI KOMILJIEKT
yuyactHuka OI'D 1Mo XuUMHHM, COCTOMT H3 MATH PEAKTUBOB, MEPEUHUCICHHBIX
B YCIIOBHM 3a/aHusi 23, TO3TOMY 3aBHUCHT OT BBINOJIHAEMOTO 3K3aMEHYEMBIM
Bapuanta KHWM. Haamucu (dhopmyna w/uim Ha3BaHHWE) ‘Ha = CKISTHKAX
C BEILIeCTBAaMH, BBIIaBAEMbIX dK3aMEHYEeMOMY UIS IPOBEICHUS Peakuni, JOMKHbI
MOJTHOCTBIO COOTBETCTBOBATH IEPEYHIO PEAKTHBOB, KOTOPBIH YKa3aH B YCIOBUU
3aJaHusl.

HaGop o0opyaoBanusi, BXOASIIEr0 B HHIUBUAYAJIBHBIH KOMILJIEKT
yuactHuka OI'D mo Xxumuu, 118 BceX Y4YaCTHUKOB OJIUHAKoB. IlepedeHb
000pyZIOBaHMsI, BXOSIIEr0 B WHAWBUAYAJIBHBI KOMIUIEKT ydacTHuUka OI'D mo
XUMUH, TIPEICTABIICH B TA0IHIIE 6.

Tabruya 6

Ne O0opynoBanue KonunuectBo u3 pacuéra
Ha OJIMH KOMIIIEKT

—_

CruistHkH (IpoOMpKH) ¢ HaHecEHHBIMU Hudpamu 1 u 2, 2
coziep Kallie yKa3aHHbIE B yCIOBHMH 3alaHUs BEIIECTBA

CKIsIHKH JUTs XpaHeHus: peaktuBoB (1050 o)

[TpoGupka maas (10 mur)

HlraTtuB (moacraBka yist mpooupok) Ha 10 rHE3n

HInatens (Jioxedka A1t 0TOOPA CyXHX BELIECTB)

AN || bW
—_ = =W

Pa3gaTodHbIi JIOTOK

Jns BBIMOMHEHHS XMMHMYECKHX OKCIHEPHMEHTOB, MPEdyCMOTPEHHBIX
3amaHueM 23, y4acTHHK dK3aMEHa COOOLIAeT OpraHU3aTopy B ayIUTOPUU O CBOEH
TOTOBHOCTH: K HOJIYYEHHIO KOMILIEKTa peakTHBOB. CHENMaNUCT MO IPOBEJEHUIO
UHCTpYKTaXka U 00ECIEUeHUI0 JIa0OpaTOPHBIX PadOT HPEIOCTABISIET YyYACTHHUKY
9K3aMeHa JOCTYyN K HHAMBUIYaIbHOMY KOMIUIEKTY, KOTOPBIH COOTBETCTBYET
ycnoButo 3aganus 23 Bapuanra KMM, BeinonHseMoro JanHeIM yyacTHUkoM OI'D,
U TPHUCYTCTBYET IpH BBINOJHEHUU YYAaCTHUKOM OHK3aMEHAa XUMHUYECKOIO
JKCTIEPUMEHTA.

Jnst mpoBeneHHS dK3aMeHa PEKOMEHAYeTCs MUHHMH3HPOBATh IEPEHOC
1a00paTOpHOTO 000PYHOBAHMS M XMMHUYECKHX PEaKTHBOB. PekoMeHIyemas cxema
OpraHM3allud SK3aMeHa I[PEAIoJaraeT BBIACICHUE B ayJAUTOPUU OTAEIBHBIX
CTONIOB, Ha KOTOPBIX OyIyT pa3sMeIleHbl WHAUBHIYyalbHbIE KOMILIEKTEL,
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COOTBETCTBYIOIUE KakA0oMY 3anaHuto 23 papuanToB KM, ucnonb3yeMslx B 3TOT
JICHb DK3aMeHa B ay IUTOPHH.

JInst BBITIONHEHHUST XUMUYECKHX DKCIEPHMEHTOB (3amaHue 23) y4acTHHKH
9K3aMeHa 10 YKa3aHHIO OPraHU3aTopa B ayJUTOPUHU IOAXOAIT K OJHOMY W3
CTOJIOB ¢ Ta0OPaTOPHBIM 000pYAOBaHHEM (IIPH HEOOXOAUMOCTH OHM MOTYT B3STh
¢ 00Ol YepPHOBUK C 3aIHCSAMH U (GUKCAIMH PE3yIbTaTOB IPOBOANMEIX OIBITOB)
U IIPUCTYMAIOT K MIPOBEIECHUIO XUMUYECKHUX IKCIIEPUMEHTOB.

INocme mpoBeIeHHS  ONBITOB  PEKOMEHIyeTCs  COXPaHHTh  JOCTYII
9K3aMEHYyEeMBIX K MpOOMpKaM JUIsi HAOJIONCHUS M OIMCAaHMS Pe3yNbTaTOB
IKCIICPHMEHTOB.

B cutyanum, kKorga pasnuT WM PAcChIIaH XUMHYECKHH PEaKTHB, YOOPKY
peakTHBa MPOBOIUT CHEIHATIHCT IO MPOBEACHUIO0 MHCTPYKTaXka M 00ECTIeYeHHIO
71a00paTOPHEIX PadoT.

Opranu3anusi NOAr0TOBKH HHIMBHIYAJIbHBIX KOMILIEKTOB y4acTHUKOB OI'D
10 XMMHUHM JJ151 IPOBeAeHUsI XMMUYeCKOr0 IKCIIePUMEHTA
(MpH BBINOJTHEHMH 3a1aHus 23)

IIyukTsl mnpoBeaeHuss 3kx3ameHoB (najgee — [IIIJ) mokHBI OBITH
3a0/1aroBpeMeHHO OCHAIleHbI He00X0AMMBbIM 000PY1I0BAHUEM U PEAKTHBAMU.

IloaroroBka MHAMBUAYAIbHBIX. KOMIUIEKTOB /Ui  BbINOJHEHHS
3ajaHus 23 Ka)KI0ro HCMOJIL3YyeMOro B 3TOT J€Hb 3k3aMeHa B JaHHoMm IIITD
Bapuanta KMM OI'D yuyacrHukamu OI'D 10 XMMHM B KaXKIOM OTeJbHOM
IIII noszkHa OBITH MPOBeEIEHA 320J1aTOBPEMEHHO (JI0 HAYaJIa IK3aMeHa).

Ilocsie NMpPUroOTOB/IEHUS] PEAKTUBOB, KOTOpPble OyIyT HMCHOJb30BAHbI
JK3aMeHyeMbIMH NPH MNPOBeJIEHHH ONbITOB B COOTBETCTBHHM C YCJIOBHEM
3afaHus 23, NPOBOAMTCH MPOBepPKa BO3MOKHOCTH HaO/I0ieHUs1 NMPHU3HAKOB
peakumii, MpeaycMOTPEHHBIX YCJI0OBHEM 3aaHUsI.

[MoaroroBka MHIAMBULYATbHBIX KOMIUIEKTOB ydacTHHKOB OI'D mo xumum
ocymectiserca B [II1D coenuanucraMu, OTBETCTBEHHBIMM 3a 3TY MOJTOTOBKY,
HUMEIOIIMMHU COOTBETCTBYIOIIEEe 00pa3oBaHUe.

MunumaneHblli | Habop oOopymoBanus B 11D, HeoOXomuMmblil IS
MOJATOTOBKM MHIMBUAYAILHBIX KOMIUIEKTOB yyacTHHKOB OI'D mo XMMHH, yKazaH
B TaOmHIe 7.

Tabauya 7
Ne ObopynoBaHue KonuuectBo u3 pacuéra Ha oy
ayuropuio (15 sx3aMeHyeMbIx)
Becsl nabopaTopssle anekTpoHHble 10 200 © 1
Crmproska mabopaTopHas® 1
3 Boponka xoHHdeckas 1

3 B JAHHOM CJIy4da€ HCIIOJIb30BAHUE CIIMPTOBKH IIPEAIOJAracTcs TOJBKO IIPH IIOATOTOBKE HWHIAMBHAYAJIbHBIX
KOMIUIEKTOB yyacTHHKOB OI'D mo xumun. Ilpu nposenenun OI'D B 2026 r. 3aganus, TpeOyrolue npoBeIeHUS
XAMHYECKHUX IKCIEPUMEHTOB C MCIIOJIBL30BAHUEM Y4YaCTHUKAMH 3K3aMEHa CIIMPTOBKH W/WAH BBITSDKHOTO uu(a(ba,
He OyZyT BKJIIOYEHbI B KOHTPOJIbHBIE H3MEPHUTENbHBIC MaTEPHAIIBI.
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Ne ObopynoBanne

KonmaecTso u3 pacuéra Ha OJHY
ayzutopuio (15 sx3amMeHyeMbIX)
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CTekIIsTHHas MaJouKa

1

IIpobupxka I[1X-14

10

unmuuap u3meputenbuelit 2—50-2

ITatus (moacTaBka) st mpooupok Ha 10 THE3N

4
5
6 CrakaH BbeICOKHiT ¢ Hocukom BH-50 ¢ meTkoi
7
8
9

Jlepxarens s poOHpoK

10 | Hlnarens (Jioxkeuka ajst 3a00pa BEIIECTB)

11 Pa3naTo4HbIi JTIOTOK

— (==~

12 Habop ¢akoHOB 1151 XpaHEHUs paCTBOPOB
1 PEaKTHBOB

15 KOMITIEKTOB TIO 6 TTYK

13 Iunuuap u3MepuTenbHblit ¢ HocukoM 1-500

14 CrakaH BeICOKH# 500 M1

15 HaOop épuIMKoB Uil MBITBS TTOCY JIbI

16 Xanat

17 Pe3uHoOBBIE NIEpUaTKU

18 3alUTHBIE OYKH

— NN W W |

19 ["oprodee a7 CIUPTOBOK

20 mMJ1 Ha OJJHY CITUPTOBKY
(Ha 1 pa3)

20 Bymara ¢unbsTpoBaiibHast

1 Ha ovH OKCIICPUMEHT

21 KommiekT(bl) peakTHBoB (Ta0/1nuna 8)

PeakTHBBI, KOTOPBIE MOTYT HCHOJIB30BATHCS IIPH NMPOBEICHIH XHMIYECKOTO
9KCHEpUMEHTa, CTPYNIHPOBaHbBI B BOCEMb KOMIUIEKTOB (Tabimua 8). HabGops
peaKkTUBOB (MIPHUBEAEHHBIE B YCIOBHAX 3aJaHUI JTUHUU 23) COPMUPOBAHBI TAKUM
00pa3oM, YTO KakKIbIH HaOOp IS OJHOTO 3aIaHHsS LEIUKOM BXOIHUT B COCTaB
OJIHOTO U3 BOCbMH KOMIUIEKTOB, yKa3aHHbBIX B Tabmauue 8. Bapuanter KUM,
KOTOpbIe OyAyT HCHONB30BaHbl At mpoBeaeHuss OI'D B onpenenéHHBIA AeHB
sk3ameHa B oxHOM III1D, pekoMengyercs (GOpMHPOBATH TaKUM 00pa3oM, YTOOBI
3agaHus - 23 B OTUX BapHaHTax BKIIOYAIH B ceOS HAOOPHI PEaKTHBOB,
coJepiKalliuecss B OJJHOM HJIM JIBYX M3 BOCBMH KOMIUIEKTOB, KOTODPBIE yKa3aHbI
B Tabmuie 8. Mudopmars o Homepe(-ax) KOMIIEKTOB (13 TabnuIs! 8), peakTUBHI
U3 KOTOPBIX OyXyT WCHONB30BaThCS HA JSK3aMeHe B KoHKpeTrHoM [ITID
B KOHKPETHYIO JaTy OJK3aMeHa, MAOJDKHA ObITh JOBEIEHAa [0 CIEHHAINCTOB,
OTBETCTBEHHBIX 3a TMOATOTOBKY HWHIMBHIYAIbHBIX KOMIUIEKTOB YYaCTHHUKOB
9K3aMeHa, 3201aroBpeMeHHo (He mo3aHee | JHS 10 MpoBeNeHHs YK3aMEHa).

Tabauya 8

Kommiekr 1

Kommiekr 2

PactBop ammmaka
CodsiHasi KUCIIOTa
CepHas Kuciora
I'uapokcu HaTpUst/Kamust
XJ10puJ1 aJIFOMUHUS

Nk W=
Nk W=

[lepoxcun Bogopona
ConsHast KUCIO0Ta
CepHas KucioTa
I'mapokcun HaTpust/Kaust
Xnopun Gapust

© 2026 denepanbHas ciayx0a o Hax30py B chepe 00pa3oBaHus H HAYKH

6. Xnopux aMMOHUS 6. Xnopua amoMHHHS
7. Xnopua Maraus 7. Xnopua KanbLus
8. Cynbdar amoMuHISI 8. Cymeodar xene3a(1l)
9. Cynbdar nunka 9. KapOoHat HaTpust/kanus
10. ®ocdar xamus/HaTpHs 10. Hutpar cepebpa
11. Hutpar cepebpa 11. Cynedar HaTpus/Kanus
12. KapOoHnat HaTpust/Kanus 12. Hutpar narpus/kanus
13. Hutpar 6apus 13. Oxcun memu(1)
14. XKeneso 14. Oxcun amoMuHAS
15. Unaukaropsl (pexondranens, 15. Unaukatops! (peHondranen,
METHJIOpaHX, JTaKMYyC) METHIIOPaHX, JAKMYC)
Kommekr 3 Komnuexr 4
1. ConsHnas Kucnora 1. ConsHas KucioTa
2. CepHas KHCIOTa 2. CepHas KHCIOTA
3. T'mapokcup HaTpus/Kanus 3. T'mapokcun HaTpus/Kaaus
4. Xnopun 6apus 4. KapOoHaT HaTpUs/KaIUst
5. Hwurpat kanbuus 5. Hurpar cepebpa
6. KapOoHnat HaTpusi/kanust 6. Hurpar Harpusi/kanus
7. ®ocdar HaTpuUs/KaTHs 7. Xiopux KambLus
8. Oxcun KpeMHUS 8. Xmopun dapus
9. Oxcun meau(II) 9. Cynbopar xenesa(ll)
10. Cynedar mequ(1l) 10. @ocdar kanust/HaTpust
11. Hurpar cepebpa 11. Xmopun >xene3a(11l)
12. Xnopun nutus 12. Tlepokeun Bomopoaa
13. XKeneszo 13. Hurpar 6apust
14. Mens 14. Inuk
15. Unpukaropsr ($penondranens, 15. Unaukatops! (peHondranen,
METHJIOPaHX, JTaKMYC) METHJIOPaHX, JAKMYC)
KommiekrS KoMmmiekt 6
1. Consnas KucnoTa 1. Consnas kucnora
2. CepHas KHCIOTA 2. CepHas Kuc0Ta
3. Tuapoxcua HATPHs/Kalus 3. Twuapokcua HaTpus/Kamust
4. Cyabat meaun(Il) 4. Xnopun xene3a(IIl)
5. Cynbbar maraus 5. Cynbdar amoMHUHUs
6. Xnopux meau(1l) 6. Cynbdar nuHKa
7. XnopuaMaraus 7. Xnopua mutus
8. Hurpar cepebpa 8. ®docdar HaTpusi/KaIus
9. Xnopua O6apus 9. Hurpar cepebpa
10. KapGonar Hatpust/kanus 10. Hutpar 6apus
11. Hutpar kanbuus 11. Xnopua maraus
12. docdar Hatpus/Kanus 12. Cynbdar meau(Il)
13. Hunk 13. AmomMuHMi
14. Oxcun amroMuHUSA 14. Menp
15. Unaukarops! (pexondranens 15. Unaukarops! (herondranenn
METHJIOPAaHXK, JaKMyC) METHJIOPaHXK, JAKMYC)
Kommnexr 7 Komniexr 8
1. Consnas Kucnora 1. Cepnas kucnoTa
2. CepHas KHCIOTa 2. ConsHast KUCIIOTa
3. Tuapokcupa HaTpHs/KaJust 3. T'mapokcui HaTpHsl/Kaus
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4. Cynbdar ammoHus 4. Tuapokcua KanbLys

5. Bpomun HaTpust/Kaus 5. T'mapokapOoHat HaTpuUs
6. Womun Hatpust/Kanust 6. XJopua KarbIus

7. ®ocodar HaTpus/Kanns 7. Hurpar cepebpa

8. Xumopun mutus 8. Hurpar 6apust

9. Hutpar cepebpa 9. Xiopua aMMOHUS

10. Hurpar narpus/xanus 10. Xnopun Hatpus/Kanus
11. Xnopux 6apust 11. Oxcun Maruus

12. Cynbtar Hatpus/Kamms 12. Xnopun mean(1l)

13. KapOoHnat HaTpust/Kanus 13. docdar Harpus/kanus
14. Xnopun sxene3a(IT) 14. Cynbdat maraus

15. UaaukaTopsl (METHIIOPaHXK, TAKMYC, 15. UaankaTopel (METHIOPaHXK, JTAKMYC,

(deHondranenn) (enondranenn)

Ipumeuanus

e Jlisg TNPUTOTOBJICHUS PACTBOPOB, BKIIOYEHHBIX B  KKIBIH W3 BOCBMH
KOMIUIEKTOB, IPUMEHSIETCS. JMCTH/NIMPOBAHHAS BOJA.
e Hannumne crnem-dyepTl B KOMIUIEKTaX PEAKTHBOB W B 00LIEM mepeuHe
BELIECTB YKa3blBA€T HA B3aMMO3aMEHSEMOCTb JAaHHBIX PEaKTUBOB IPH

BBIIIOJTHCHUU 3aJIaHUSA.

OO0mwmii mepeYeHpb BENIeCTB, KOTOPhIE MOTYT OBITh BKITIOYEHBI B KOMILICKTHI
PEaKTUBOB, HCIIOIL3YEMBIX ISl BBIIOJIHEHUS DKCHIEPUMEHTAIBHOrO 3ananus OI'D

10 XMMUH, TIPEACTaBIICH B Tabume 9.
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B kakoM Bujie BKIIFOUCHBI

Ne BemectBa
B KOMIUIEKTBI

21 | Cynbdat HaTpus / cymbdar Kaaust PactBop 5-10 %
22 | Cynbgar Marxust PactBop 5-10 %
23 | Cyasdar meau(Il) PactBop 5-10 %
24 | Cyabar xenesa(ll) PactBop 5-10 %
25 | Cynbgar nuHka PactBop 5-10 %
26 | Cynbgar aaoMUHUs PactBop 5-10 %
27 | Cyabgar aMMOHHS PactBop 5-10 %
28 | Hurpar HaTpust / HUTpAT Kauus PactBop 5-10 %
29 | KapOonat HaTpus / kapOOHAT Kayus PactBop 5-10 %
30 | 'mapokapGoHat HaTpus / rTHAPOKApOOHAT Kaust PactBop 5-10 %
31 | ®ocdar natpust / pocdar kamus PactBop 5-10 %
32 | bpomun HaTpus / OpoMuz Kanus PactBop 5-10 %
33 | Mopua HaTpusi / MOIAM KaJIHs PactBop 5-10.%
34 | Hurpat Gapus PactBop 1-5 %
35 | Hutpar xanbims PacrBop 5-10 %
36 | Hutpar cepedpa PactBop 5-10 %
37 | AMMuak PactBop 5-10 %
38 | Ilepokcuz Bomoposa PactBop 3-5 %
39 | Manukatopsl (MeTHIOpaHXK, JIakMyc, ¢eHondranenH)/ { PactBopsl, Oymara

UHIUKATOpHas Oymara
40 | JuctminupoBaHHas BOJa

Tabauya 9
No Befiectna B KakoM BH/Ie BKIIFOUCHBI
B KOMIUIEKTBI

1 AnroMUHUI I'panyJibl

2 Keneso Crpyxka

3 unk T'panyusl

4 Menn IIpoBonoka

5 Oxcun meau(1l) TTopormrox

6 Oxcu Maraust TTopormrox

7 Oxent aIfOMUHAS TTopomok

8 OKcHIl KpeMHUS [Mopomok

9 ConsiHas Kuciora

Paz6aBieHHbIH pacTBOp

10. | CepHas KHcIOTa

Pa36aBeHHEII pacTBOP

11 | M'uapoKeu HaTpust / THAPOKCHJL KaJus

Pacteop 10-15 %*

12 | T'mopoxcnpa KaJpus

PactBop 0,1-0,2 %

13 | Xnopun HaTpust / XJOPUA KaJIus

PactBop 5-10 %

14 | Xnopun nutHs

Pactop 5-10 %

15 | Xnopuj KaubLus / XJIOpHUA MarHus

PactBop 5-10 %

16 | Xnopug meau(ll)

Pactsop 5-10 %

17 | Xnopuj amoMHUHHs

Pactop 5-10 %

18 | Xmopun xenesa(11l)

Pactsop 5-10 %

19 | Xyopua aMMOHUS

PactBop 5-10 %

20 | Xnopuz 6apus

PactBop 1-5 %

4 Jlnst pactBopoB 11-38 1aHHOro MepeyHs: KOHUEHTPALUKs He A0JDKHA ObITh HIKE TPAHMLBI YKa3aHHOTO HHTEPBaa.
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Ipunosicenue 3
HMHcTpyKkums no BbINOJHEHUIO MPAKTHYECKOT0 3aaHUsl

BHuMaHmue: B ciryqae yXyAIIEHHS] CAMOYYBCTBHS Mepel HAYaJI0M ONMBITOB WA
BO BpeMsl HX BBINOJHEHUs1 00513aTEJbHO COOOIIMTE 00 ITOM OPraHu3aTopy
B ayAUTOPHH.

1. Bbl mpuctynaere K BbINOJHEHHIO NPaKkTU4YecKoro 3aaanus. [ng storo
HONyYHTe JIOTOK C JIabOpaTOpPHBIM OOOpPYHOBaHHEM H  pPEaKTHBAMH
y CHEeLHAIACTa MO OOCCHCYCHHIO JAa0OpaTOpHBIX paboT B ayIUTOPUH
(MHIMBUIYaNbHBIH KOMIUIEKT).

2. IlpourtnTe ewé pa3 nepeueHb BELIECTB, NPUBEIAEHHBIN B TEKCTE K 3aJaHUIO,
n yoenutech (1o (GopMynaM W/WIHM Ha3BaHUSAM Ha STHKETKax) B TOM, YTO Ha
BBIZIAHHOM JIOTKE HaXOASATCS YKa3aHHbIC B IEpeYHE BEUIECTBA (MM HUX
pactBopsl). [Ipu oOHapyK€HUM HECOOTBETCTBUS HAOOpa BEIIECTB HA JIOTKE
MEepPEeYHIO0 BEIECTB B YCIOBHH 3aaHHsA COOOIIMTE 00 3ITOM' OPraHH3aTOPY
B ayIUTOPHU.

3. Tlepex HayajJoM BbINOJHEHHS] JKCHEPHUMEHTA OCMOTPUTE EMKOCTH
C peakTHBaMH U IIPOAyMaiTe crmocod paboter ¢ ‘HuMH. IIpu 3TOM OOpatmTe
BHIMaHHNE Ha MPaBHiIa, KOTOPBHIM BEI TOJDKHEI Clle10BaTb.

3.1. Ecnmu B cKJISAHKe HAXOAWTCS IHMETKA. DTO O3HAa4aeT, 4ro 0TOop
KHIKOCTH M TepenuBaHue e€ B NPOOHPKY JUIA MPOBENCHHS PEaKLUU
HEOOXOIMMO MPOBOJUTH TOIBKO C IIOMOIIBIO MUNETKH. [ mpoBeneHns
OIBITOB 0TOMparoT 7—10 Kanens peakTusa.

3.2. Ecnu numeTka B CKJSIHKE € 'KHAKOCTBIO OTCYTCTBYyeT. B sTOM ciydae
MepeNnuBaHue PacTBOpa OCYLIECTBISIIOT 4epe3 Kpal CKISIHKH, KOTOPYIO
pacmonaraioT Tak, 9TOOBI HpH e HAKJIIOHE STHKETKAa OKa3alach CBEPXY
(«3THKETKY ~* B JIafioHb!»). CKISHKY MENJICHHO HaKJIOHSIOT HaJ
MPOOUPKO#A, TIOKa HY)KHBII 00bEM pacTBopa He mepesibETcs B He€. O0bEM
MEepeNUTOr0 PacTBOpa IOIDKEH cOCTaBiATh 1—2 ma (1-2 cM mo BeIcoTe
IPOOHPKH).

3.3. Ecnu pgasi  mpoBedeHHsl ONbITa TpedyeTcss TOPOUIKOOOpa3Hoe
(cpinyuee) BemecTBo. OTOOP MOPOIIKOOOPA3HOIO BEIECTBA U3 EMKOCTH
OCYILECTBIISIOT TOJIFKO C TIOMOIIBIO JIOKEUKH WITH IIITATENs.

3.4. Ecnu npu oT0Ope MCXOAHOT0 peakTHBA B3SAT €ro u3jminek. Bo3spar
U3JIMIIKA PEAKTHBA B UCXOIHYIO EMKOCTb KaTeropuiecku 3amperiéH. Ero
MOMEIIAIOT B OTAEIBHYIO, PE3EPBHYIO MIPOOUPKY.

3.5. Cocyn ¢ UCXOAHBIM pEaKTUBOM (KHIKOCTHIO HIJIM TOPOIIKOM)
00513aTeJIbHO 3aKPBIBAIOT KPBILIKOH (IpoOKOil) OT 3TOM ke EMKOCTH.

3.6. Ilpu pacTBOpeHMH B BOJI¢ MOPOIIKOOOPAa3HOrO BEIIECTBA WM TIPU
MepEeMEIINBAHNI PEAKTUBOB CJIeAyeT CJerka yAapsTh MalbleM MO0 IHY
TIPOOHPKH.

3.7. 1 ompenesneHus 3amaxa BeLecTBA CIEIyeT B3MaxoM pYyKH Haj
TOPJIBIIIKOM COCYIa HANPABJISITH Ha ce0s1 mapbl 9TOTO BELIECTBA.
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3.8. Ecin peakTuB mnonajg Ha pa0do4yuil CTOJI, KOXKY WJIHM OJIEMkKAY,
HEOOXOIMMO He3aMEeIIUTEIIFHO 00PATHTHCS 33 IIOMOIIBIO K CIICIHAIIACTY
10 00eCTeYeHHI0 JTaOOPAaTOPHBIX pabOT B ayTUTOPUH UM OpPraHU3aTOPy
B ayJUTOPHH.

4. HauyumuaiiTe BBINOJHATHL ONbIT. [locie mnpoBeneHUs Kaxaoll peakuuu
3alMCHIBaliTe B UYCPHOBHK CBOM HAONIOAEHMS 3a W3MEHEHMSAMH (WIH WX
OTCYTCTBHEM ), IPOUCXOISIIIUMHU C BELICCTBAMH.

5. Bl 3aBepmimin 3KkcnepuMeHT. [IpoBepbTe, COOTBETCTBYIOT JIM PE3YJIbTAThI
ONBITOB BAIIUM TEOPETHYECKUM TIIpefckazaHusaM. llpum HeoOXoaumMocTH
CKOPPEKTUPYHUTE UX, UCIIOJIB3Ysl 3alIUCU B UEPHOBHKE, KOTOPBIE CHAEIAHbI NIPU
MIPOBECHUHU DKCIIEPUMEHTA.
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