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Cnenunduxanus
KOHTPOJILHBIX H3MEPHUTEeIbHBIX MATEPHAJIOB /15 NPOBeACHHUS
B 2024 roxy 0CHOBHOI'O roCcy1apCTBEHHOI0 IK3aMeHa
no XUMUHN

1. Ha3HaueHHe KOHTPOJIbHBIX H3MepPHUTeIbHbIX MaTepuaios (KUM) OI'D
OcHoBHOII rocynapcTBeHHbIH dk3ameH (OI'D) mpeactaBuser coboit dopmy
TOCY[apCTBEHHOW WTOTOBOI aTTeCTalMH, IPOBOAWMOI B IIENAX OINpPEHEIeHHS
COOTBETCTBHUS pe3yJIbTaToOB OCBOCHHUS 00yJaroIMucst OCHOBHBIX
00pa30BaTeIbHBIX MPOrPaMM OCHOBHOIO 0OIIEro 00pa3oBaHUs . TpeOOBaHUSAM
(enepambHOrO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa. [ yKa3aHHBIX
neneil MCHoNb3yIOTCS KOHTPOJIBHBIE U3MepHUTenbHble Martepuansl - (KHM),
HpeCTaBIAIONIIE COO0M KOMIUIEKCHI 3aJaHii CTaHIaPTU3UPOBAHHON (HOPMBIL.
OI'D mpoBoauTcst B cOOTBeTCTBHU ¢ DerepaibHbIM 3aKOHOM 0T 29.12.2012
Ne 273-®3 «O6 obpasoBamnu B Poccnmiickoit ®enmepanmm» u Ilopsaxom
NPOBE/ICHHUS TOCYJAPCTBCHHON HTOTOBOHW aTTecTallMH IO | 00pa30BaTCIBHBIM
nporpaMMaM OCHOBHOTO OOILIEro 00pa3oBaHHs, YTBEPKAEHHBIM IIPHKa30M
Munnpocgeienusi Poccun u Pocoopuanzopa ot 04.04.2023 Ne 232/551.

2. lokyMeHTBI, onpegensomue cogepxanue KMUM OI'D

Copepxxkanne KHWM OI'D ompenensercs Ha OCHOBEe (enepaibHOro
TOCYJapCTBEHHOTO 00pa30BaTEIBHOIO CTAHAAPTa OCHOBHOTO 00IIET0 00pa3oBaHuUs
(manee — ®I'OC):

1) mpuka3  MuHHcTepcTBa - npocBemieHus  Poccuiickoit  Depepanyu
ot 31.05.2021 Ne 287 «OG6, yrBepkIeHHH (eaepalbHOTO TOCYIApCTBEHHOTO
00pa30BaTeNFHOTO CTaHJapTa OCHOBHOTO 00IIET0 00pa30BaHUM»;

2) npuka3 MuHHCTepcTBa” 00pa3oBaHusi W Hayku Poccuiickoit ®enepauuu
ot 17.12.2010 Ne 1897 (c uzmenenusimu 2014-2022 rr.).

Jeranu3npoBaHHbIe” TpeOOBaHHMSA K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeILHOM MPOrpaMMBI OCHOBHOTO 00IIIero o0pa3oBaHus, IPOBEPsieMBIe Ha
ocHoBe ~PI'OC 2021 1., SBIAIOTCA INPEEMCTBEHHBIMH IO OTHOULICHUIO
K TpedoBanusm GI'OC 2010 1.

Ipu paspaborke KM OI'D yumteBaeTcs conepkanue (eneparbHON
o0pa3oBaTeNbHOM TPOTpaMMBI  OCHOBHOTO —o0miero oOpa3oBaHms (TIpHKa3
MunucrepctBa npocBeeHuss Poccuiickoit @enepanuu ot 18.05.2023 Ne 370
«O06 yTBepkaeHnH  (enepanbHON  00pa30BaTENbHOM IMPOTPaMMBI  OCHOBHOTO
o0rmiero o0pa3oBaHH»).

3. Iloaxoas! k 0TGOPY conepaxaHus, pa3padoTke cTrpykTypsl KUM OI'D
JIM9HOCTHBIE ~ pE3yNbTaThl  OCBOCHHSA  OCHOBHOM  00pa3oBaTeNbHOM
nporpaMmsl obydaronmmucs (Ha ocHoBe ®I'OC 2021 r.) 0Tpa)arT TOTOBHOCTH
00ydaroluxcsd pPyKOBOACTBOBATbCS ~ CHCTEMOM  IO3HTHBHBIX  I[EHHOCTHBIX
OpHEHTalluil W paCIIUpeHHe OINbITa ASSATENIPHOCTH Ha e€ OCHOBE M B IIpoIiecce
peanu3alud  OCHOBHBIX  HAIpaBICHUH  BOCHUTATENbHOH  JEATEIBHOCTH.
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CoznepxaHrue W pe3ysibTaThl BbIONHEHHS 3anaHuil OI'D cBsA3aHbl B TOM 4HCIe

C IOCTIDKEHHEM CIEAYIOIIUX JIMYHOCTHBIX pPE3YJbTaTOB OCBOCHUS OCHOBHOH

obpaszoBarenbHoit mporpammbl o ®I'OC 2021 r. B uacTH (PU3NYECKOTO

(oco3HaHMe MOCIENCTBUI M HEMPHUATHE BPEAHBIX NMPHUBBIUEK W MHBIX (HOPM Bpena

JUIT  (PU3NIECKOTO W IICHXUYECKOTO 3JI0pOBbsS W JAp.), TPYIAOBOro (MHTEpeC K

MPaKTHIECKOMY H3YUCHHUIO IPOQECCHil B TpyJa Pa3IMIHOTO POJa, B TOM YHCIE Ha

OCHOBE NPUMEHEHHS H3y4aeMOoro MpPEeAMETHOTO 3HaHHUs U Jp.), SKOJIOTHYECKOTO

(opueHTanys HA IPUMEHEHNE 3HAHUN M3 COLMAIBHBIX U €CTECTBEHHBIX HAayK IS

pemieHnst 3amad B OOJACTH OKPYXKAMOMIeH Cpenpl, TUIAHUPOBAaHUS ITOCTYIKOB

M OLIEHKM WX BO3MOXXHBIX TIOCJEACTBUN ISl OKpYyXKalolei cpeasl u J1p.)

BOCIIUTAHUS, & TAaKKe MPUHATHA IEHHOCTH HAayYHOTO IO3HAHU . (OpHeHTaLus

B ICATENIHOCTH HAa  COBPEMEHHYIO CHCTEMY HAay4yHBIX IIPEICTABICHUI

00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BHTHS 4YelOBEKa, MPHPOIBL. W OOIIECTBa,

B3aUMOCBSI35X YeJOBEKa ¢ MPUPOJHOIN U colmanbHOl cpenoit u ap.). [ToxpoOuas

UHQOpMAIHS O JIMYHOCTHBIX PE3yNbTaTaXx OCBOEHHS OCHOBHOH 0Opa3oBaTenbHOM

nporpammsl 1o @I'OC 2010 r. 1 MpeeMCTBEHHBIX JeTATM3UPOBAHHBIX TPEOOBAHUAX

K JIMYHOCTHBIM pe3ynbraraM Bo OPI'OC 2021T. 'mpuBeseHa B paznene 3

koaudukaropa.

Bxaouénnpie 8 KUM OI'D 3amanusi. BBISBISIOT / JOCTIDKEHHWE MeETaIpe-
METHBIX W TIPEIMETHBIX pPE3yJIbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM
IpOrpaMMbl OCHOBHOIro obOuiero o6Opa3oBaHus. . lIpy BbINONHEHUU 3aJaHUH,
MOMHMMO MPEIMETHBIX 3HAHWH, YMEHWH, HaBBIKOB M CIIOCOOOB MO3HABATEIbHON
JIeSITEEHOCTH, BOCTPEOOBAaHBI TaKKe YHUBEPCATIbHBIE YUeOHbIe MO3HABATEIbHEIE,
KOMMYHUKATUBHBIE W PETYJSTUBHBIC (CaMOOpPraHM3alMsg M CAMOKOHTPOJIb)
JIEHCTBHS.

PazpaGotka KHWM ocymecTBisnach ¢ yd4€TOM CIEAYIOMIMX — OOIIMX
MOJIO’KEHUI.

—  KHM opueHTHpOBaHBI Ha MPOBEPKY CHOPMUPOBAHHOCTH YMEHW, BUIOB
JESITEeNbHOCTH, KOTOpBIE HEOOXOIUMBI IIPHU YCBOGHHM CHCTEMbI 3HAHMI,
paccMaTpuBaeMOd B KauecTBE HMHBAPHAHTHOIO sApa  COJAEPIKAHUS
JEHCTBYIONIMX TPOTpaMM II0 XUMHH JUIS OCHOBHOHM IKOJBL TpeGoBaHums
K pe3yJibTaTaM 00yueHUs OIPEIEISIOTCS B COOTBETCTBUM C (erepalbHbIM
TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM OCHOBHOTO OOIIEro
o0Opa3oBaHusI.

— KHUM npusBanbsl obecniedynBaTh BO3MOXHOCTh TU(PPEPEHIUPOBAHHON
OLIEHKH TOATOTOBKM HK3aMEHYeMbIX. B 3THX wLensx mpoBepka OCBOCHHUS
OCHOBHBIX ~YMEHMH W  DJIEMEHTOB  COJEpKaHUS  Kypca  XUMUHU
OCYIIECTBIISIETCS] Ha TPEX YPOBHSIX CIOXKHOCTH: 0a30BOM, IOBBIIICHHOM
U BBICOKOM.

—  VYueOHbIi MaTepuain, Ha 0aze KOTOPOro CTpOSTCS 3aJaHus, 0TOMpaercs Io
NPU3HAKy €ro 3HAYUMOCTH Uil OO0IeoOpa3oBaTeNbHON MOATOTOBKH
BBIITyCKHUKOB OCHOBHOM MIKONEI. [Ipy 3TOM 0c0o00€ BHUMaHUE YAEISIETCS
TEM 3JIEMEHTaM COJEP)KaHUs, KOTOPbIE MOIYy4aroT CBOE pa3BUTHE B Kypce
XUMHH CPETHEH LIKOJIBI.
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ConepxxaHue 3amaHdil pa3paboTaHO MO OCHOBHBIM TeMaM Kypca XHMHH,
00BeIMHEHHBIM B CEMb COJIep KaTeIbHBIX OJI0KOB: «IIepBoHAYaIEHEIE XUMHIECKHE
nousatusa», «llepuognyeckuit 3akoH u llepuoandeckass cucTeMa XUMHUYECKHX
snementoB JI.M. MenneneeBa. CrtpoeHue aromay», «CTpoeHUE BeIECTBay,
«XuMHuuecKHe peakuun», «BaxkHelmue NPENCTABUTENNM  HEOPTaHUUYECKHX
BellecTB. Hemeramnsl u ux coenuHeHus. MeTauibl U UX COEAUHEHUN», «XHUMUS
U OKpYy>Karolasi cpenay», «Pacuéro.

4. Cs3b 3xk3ameHanMoHHoi Moeaun O ¢ KUM EI'D

IIpeemcrBenHoCcTh Momenmu OI'D 2024r. ¢ KM EID no  xumun
MPOSBIISIETCS KaK B COJEpPXKAaTeIbHOM, TaK U B JIEATEIBHOCTHON COCTaBIISIOIIEH
9K3aMEHAIMOHHOW MOJENTH. DTO CTal0 BO3MOXHBIM IPEXIE BCEro Onaromaps
UCIIOJIb30BaHUIO (GOpM M (OPMYIUPOBOK 33aHUM, AaHATIOTMYHBIX MOJEISIM
sagannii EI'D. Tak, mnsg mpoBepku CHOPMUPOBAHHOCTH YCBOCHHS MOHSTHH,
M3y4aeMbIX B CHCTEMAaTHUYECKOM Kypce XUMHH OCHOBHOM ILIKOJIBL; IPEAJIAratoTcs
3alaHus Ha CPAaBHEHUE WJIH KJIACCH(HUKAIIMIO TIPeIaraeMbiX 00BEKTOB, a TAKIKE Ha
UX IPUMEHEHHE B MpoIiecce aHaIN3a XUMUIECKOH nHpOopMaIuy.

B KM OI'D no XxuMuu TakKe BKIIIOYEHBI 3aJaHUsl, IPeayCMaTpUBAIOIUe
MPOBEPKY YMEHHs TPOTHO3MPOBATH BO3MOKHOCTb IMPOTEKAHUS XWMHUYECKHX
peakuuii ¥ cocTaB 00pa3yIOUIUXCs IPOIYKTOB PeakLuii, ONUCHIBATh NPU3HAKH MX
MPOTEKaHUsI WJIM OINpPENCNSATh PEaKTUBBL, HEOOXOMUMBIE JUIS TPOBEICHUS
KayeCTBEHHBIX PEaKLIUN.

Tak xe, kak u B BapuaHte-EI'D, 0oJbilloe BHUMAaHUE YJEJIEHO NPOBEPKE
chOPMUPOBAaHHOCTH  CUCTEMHBIX  3HaHMH O  XUMHYECKHX  CBOWCTBax
HEOPraHWYECKHUX BEILECTB.

5. XapakTepucTuka cTpyKTypbl i coaep:xxanua KUM OI'D

PaboTa cocTouT U3 AByX UacTei.

Yacte | comepkur 19 3amaHuil ¢ KpaTKUM OTBETOM, IOJPa3yMEBAIOIIHX
CaMOCTOSsTENbHOC (HOPMYJIMPOBAaHHE K 3aMUCh OTBETA B BHAC YHCIA WA
MOCIIE0BATEIBHOCTH HUPD.

YacTe 2 comepHT 5 3amaHuwil: 3 3aJaHUS 3TOH YacTH IOAPa3yMEBalOT
3aIKiCch Pa3BEPHYTOTrO OTBETA, 2 3aJlaHMS ITOH YacTH MPEAIONaralT BBIIOIHCHUE
PeanibHOrO0 XHMHYECKOTO SKCIIEPUMEHTA U O(OPMIICHHE €r0 PE3yIbTaToB.

Pacnipenenenne 3aganmii mo gactsM KM npencrasieno B Tabmmre 1.

Tabnuya 1
Yacru |KomnuectBo | MakcuMaibHbIH IIpoueHT MakcUMaIbLHOTO Tun 3aganuii
paboThl | 3agaHui TICPBUYHBIN MIEPBUYHOrO Oaia 3a 3aJaHus
Oamn JAHHOW YaCTH OT MaKCHMAaJIbHOTO
HepBUYHOro 6asia 3a BCIo padory,
pasuoro 40
Yacts 1 19 24 60 C kpatkum
OTBETOM
YacTs 2 5 16 40 C pa3BEpHYTHIM
OTBETOM
HUtoro 24 40 100
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6. Pacnpenenenne 3amanuii KMM OI'D mo coaep:kaHuio, NpoBepsieMbIM
TpeOOBaHMAM K pe3yJbTaTaM OCBOCHHMSI OCHOBHOH oOpa3oBaTejbHOM
NMPOrpamMMbl OCHOBHOT0 00111ero 00pa3oBaHus

IIpu onpenenenun konuuecta 3anannit KM OI'D, opueHTHPOBAHHBIX HA
MIPOBEPKY YCBOCHUs Y4eOHOTO MarepHaia OTIENbHBIX COIEPIKATEITBHBIX OJIOKOB/
JIUHHUH, YYUTBIBAJICS MIPEXKJIE BCETO 3aHMMAaeMblii MU 00BEM B CO/IEp)KaHUU Kypca
xumuu. Hanmpumep, ObUT NPHHAT BO BHHMaHUE TOT (AKT, 4YTO B CHCTEME
MOJTOTOBKH OOYYAIONIMXCS OCHOBHOWM IIKOJIBI HAHOOJBIIMA O0BEM 3HAHMIA,
OTpPEAETSAIONINX YPOBEHb UX IMOJATOTOBKH, OTHOCHTCS K TaKHM COJEpPXKATEIbHBIM
Omokam, Kak «XHWMHYECKHME peakuum» u «BaxHeimme mnpeacraBuTeNn
HEOpPraHWYEeCKHX BeliecTB. Hemeramuibl ¥ WX coequHEeHHsA. MeTauibl U uX
coemuHeHWs». [lo 3TOM mpHuMHE CcyMMapHas 1oy 3agaHdi (0T o0Iero
KOJIMYECTBA BCEX 3a/laHUil), TIPOBEPSIONINX YCBOSCHHE WX COJAEPIKaHHUs, COCTaBHUIIA
35% u 25% COOTBETCTBEHHO.

Pacnipenenenne 3amaHuii TO COAEp)KATENBHBIM  pas3jieinaM OTpa)xaeT
Tabauma 2.
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7. Pacnpenenenue 3agannii KUM OI'D no ypoBHSIM CJIOKHOCTH

Yacte | KHM coxepxut 14 3amaHuii 6a30BOro ypoOBHS CIIOXKHOCTHU
U 5 3a7aHUil TOBBIMIEHHOTO YPOBHS CIOXHOCTH. YacTh 2 COmEpPKUT 5 3amaHuid
BBICOKOT'O YPOBHS CJIOKHOCTH.

Pacripenenenne 3aqaHuii 10 yPOBHAM CIOKHOCTH IIPEICTABICHO B TaOHIe 3.

Tabnuya 3
VYposens Komnnaecto Maxkcumanbabiii | IIporeHT MakCHMaTbHOTO TIEPBUYHOTO
CIIOKHOCTH 3a7aHui HepBUYHbIN Gamn OaJia 3a 3aJaHUS JAHHOTO. yPOBHS
3a7aHui CJIO)KHOCTH OT MaKCHMaJIbHOTO
MepBUYHOrO Oauia 3a BCIO paboTy,
pasHoro 40
BbazoBbrit 14 14 35
IToBbIeHHBLI 5 10 25
Bricokuii 5 16 40
HUroro 24 40 100

Tabauya 2
Ne HasBanue pasznena Komungectso | Makcn- IporieHT MakcUMaIbHOTO
3ajaHUH MaNbHBI | IEPBUYHOrO Oajia 3a 3aJaHHsA
HEPBUYHBINA | JTAHHOTO BHJIA JEATEIbHOCTH
Gaut OT MaKCHMAJILHOTO NIEPBUYHOTO
Oaa 3a BCro padoTy,
paszoro 40
1 | IlepBoHavanbHBIE 3 4 10
XUMHUYCCKHUEC ITOHATHA
2 | Ileproaudeckuii 3aK0H 3 4 10

u Ilepuoauyeckas cucrema
XUMHYECKHX 3JIEMEHTOB
J.11. Menneneesa.
CtpoeHne aToMOB

3 | Ctpoenue BenecTBa 1 1 2,5
4 | Baxneiiiie MpeACTaBUTEIN 6 14 35
HEOPraHUYECKUX BEIECTB.
Hemeranst

1 UX COGIMHCHUS.
MeTauibl H MX COCTMHEHUS

5 | XuMHUYECKUE peaKiiu 7 10 25

6 | XuMus 1 OKpy Karolas 2 3 7,5
cpena

7 | Pacuérsl 2 4 10

HUtoro 24 40 100
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8. IIpoao/EKMTEIBHOCTh IK3aMeHa
Ha BrInosHeHNE SK3aMEeHAIMOHHOM paboThl oTBOoaMTCS 3 yaca (180 MunyT).
Pexomennyemoe BpeMms Ha BbIIIOJHEHHE 3aAaHuil yacth 1 — 60 MHHYT
(1 gac), a Ha BeIONTHEeHUE 3anaHui yactu 2 = 90 MunyT (1 ac 30 MUHYT).
K Bemonnenuto 3amaHust 24 ydYaCTHHK MOXET NPUCTYINATh MOCTe
BBITIOJIHEHUS 3a7aHus 23 1 He paHee ueM uepe3 30 MUHYT Tocie Havasa SK3aMeHa.
[Tocne BeImonHeHUs 3afaHus 24 SK3aMEHyeMbIil UMeeT IPaBoO MPOAOIIKATh
BBITIOJTHEHUE IPYTUX 3a/IaHMIA SK3aMEHAIIHOHHOW paOOTHI 0 OKOHYAHHS dK3aMEeHa.

9. lonoJHUTe/IbHbIC MATEPHAJIBLI 1 000PY/I0BaAHUE
[lepedeHs MOMOTHUTENBHBIX MAaTEPUANIOB U 000PYIOBAaHUS, UCTIONB30BAHNE
KOTOpBIX paspemieHo: Ha OI'D, yTBepxkaaeTcs NpHKa3oM MUHIPOCBELICHUS
Poccuu u PocobpHanzopa.
Y4acTHHKaM 3K3aMeHa pa3peniaeTcsi KCIoIb30BaTh CIEeIyIONIHe MaTepHabl
1 000pyIoBaHHKE:
— llepuoanueckas cuctema xuMmuueckux aneMentoB J[.M1. Menneneesa;
— ' TafJuIa pacCTBOPUMOCTH COJICH, KHCIIOT U OCHOBaHUH B BOJIC;
— . DJIEKTPOXUMHUECKUHN psAJ HANPSHDKEHUH METalIoB,
—  HENporpaMMHPYyEMBbIil KaJIbKYJIATOD;
— nabopaTopHOoe 000pyIOBaHHE [UIl MPOBENCHUS XHMHUYECKUX OIIBITOB,
npenycMoTpeHHbIX 3ananusamu KUM (Tlpunoxenue 2);
—  WHIUBHIYaJIbHBIH KOMIUIEKT XHMHUYECKHX PEaKTHBOB H 00OpYIOBaHUS
(IIpunoxenue 2).
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10. CucremMa onleHUBaHHUSI BHITIOJTHEHHS OTAEeJIbHBIX 3aaHUi
M IK3aMeHAMOHHOIT padoThI B LeJIOM

IIpaBunpHOE BBITIONHEHUE Kaxaoro u3 3amanuit 1-3, 5-8, 11, 13-16, 18, 19
oneHuBaeTcst 1 OammoM. 3aqaHue CUUTAETCS BEBINOJHEHHBIM BEPHO, €CIIA OTBET
3amMcaH B TOH GopMe, KoTopasi ykazaHa B MHCTPYKIMH 10 BBHITIOJHEHHIO 3aJIaHHS,
1 TIOJIHOCTBIO COBIIAZAET C ATAJIOHOM OTBETA.

IIpaBwibHOE BBINIONHEHHE Kaxkaoro w3 3amanuid 4, 9, 10, 12 u 17
oneHMBaeTcs 2 GayutaMu. 3aJaHue CUUTACTCS BBITIOJHEHHBIM BEPHO, €CIH OTBET
3amucaH B TOH GopMe, KoTopasi yka3aHa B UHCTPYKIMH IO BBHITIOJHECHHIO 3aIaHHS,
1 IOJHOCTBIO COBIAJaeT C 3TAJOHOM OTBETA: KaXKAblii CMMBOJI B OTBETE€ CTOUT Ha
CBOEM MecTe, JIMIIHHE CHMBOJIBI B OTBETE€ OTCYTCTBYIOT. BricTaBisercs 1 Oa,
eclii Ha J000i OMHOW MO3WIMU OTBETa 3allMCaH He TOT. CHMBOJ, KOTOPBIH
MPEJCTaBIICH B ATAJIOHE OTBeTa. BO Bcex Apyrux ciydasx BeicTaBisieTcst 0 Oayios.
Ecnu KonM4YecTBO CHMBOJIOB B OTBETE OOJblIe TPeQyeMoro,: BBICTABISACTCS
0 Ga;utoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHBI BCE HEOOXOAUMBIE
CHMBOJIBI.

IIpoBepka BbImonHeHUs 3aganuii  20-23 wactm 2  OCYLIECTBISAETCS
NPEeAMETHOH KOMHCCHEH B COOTBETCTBUH C KPHUTEPUSIMH  OLIEHMBAHUS
BBITIOJTHEHUS. [Ipy OICHWBAaHHWW BBHIMOTHEHUS KaKIOTO W3 3aJaHWil 3KCIEpT Ha
OCHOBE TIPEJOCTABJICHHBIX KPUTCPUEB OLICHUBAHHUS BBIABISET B OTBETE
9K3aMEHYEMOI'O OIICHMBAEMBIC 3JIEMCHTHI, KAXKIBIH M3 KOTOPBIX OIICHUBACTCS
1 6ammom. MakcumanpHas OIEHKA 3a BBIMOIHEHNE KaKI0ro 13 3amanuii 20 u 22 —
3 Oajuta; 3a BBIIIOJIHEHHE KAXI0ro 13 3aganuii 21 u 23 — 4 Gaa.

OlLieHMBaHKE BBIMOJHEHUS 3a/ilaHusi 24 OCYIIECTBISIETCS HEMOCPEICTBEHHO
MPHU BBIMOJIHEHUHM YYAaCTHUKOM 3K3aMEHA 3aJlaHusl B ayJUTOPHUU JBYMS YJICHAMHU
NPEAMETHOH  KOMHCCHH = (9KCIepTaMH),  OICHHUBAIONIMMH  BBHIMOTHEHUE
nabopaTopHbIX PabOT, HE3aBUCUMO Jpyr OT Japyra. MakcuManbHBIA Oayun 3a
BBITIOJIHEHUE 3ajaHusl 24 — 2. Pe3ynbTaThl OLICHWBAHUS BBINOJIHEHUS 3a1aHus 24
BHOCSTCA B OTZENBHYIO BEIOMOCTh U HE JOBOASTCA A0 CBeleHHus yuyacTHuka EI'D
B JICHb DK3aMeHa.

3amaHus ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITh BBIMOJHEHBI K3aMEHYEMBIM
pasHpiMU criocobamu. [ToaToMy npuBeAEHHBIC B KPUTEPHUAX OLICHUBAHUS 00pa3Iibl
peleHnit ciIeqyeT paccMaTpUBaTh JIUIIb KaK OJAWH M3 BO3MOXKHBIX BapHaHTOB
OTBETa. DTO OTHOCHUTCS MPEXKJIE BCETO K CIIOCO0aM pelIeH s pacuéTHBIX 3a/1a4.

MakcuMalIbHBI TEPBUYHBIA Oalll 32 BBINOJIHEHHE HSK3aMEHALMOHHOMN
pabotsr — 40.

B coorBerctBun ¢ IlopsakoMm MpoOBENeHHs TOCYAapCTBEHHOW HWTOTOBO
aTTeCTalluK MO 00pa30BaTEIbHBIM MPOrpaMMaM OCHOBHOTO OOIIEro 00pa3oBaHUs
(npuka3 Munnpocsemenus: Poccun u Pocobpuanzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBad MunroctoM Poccnn 12.05.2023 Ne 73292)

«72. IIpoBepka S5K3aMEHaIMOHHEIX Pa0OT BKIIIOYACT B ceOs:
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1) MPOBEPKY ¥ OICHWBAaHWE MPEIMETHHIMH KOMHUCCUSMH Pa3BEPHYTHIX
OTBETOB (B TOM 4HCJe yCTHBIX) Ha 3amanus KM B COOTBETCTBHH C KPUTEPHUIMHU
OILIEHMBAHUS MO COOTBETCTBYIOIIEMY Y4eOHOMY IMpPEAMETY, pa3paboTKa KOTOPHIX
opranusyercs PocoGpuamzopom’ <...>

Mo pe3ynbTaTram mepBoil U BTOPOH MPOBEPOK IKCIEPTHI HE3ABUCUMO JPYT OT
JIpyTa BBICTABJSIOT MEPBUYHBIE OAUTBI 32 KaX bl Pa3BEPHYTHIH OTBET Ha 3aaHUS
KIM. <...>

B ciydae CymiecTBEHHOrO pacxXOXKACHHs B TEPBUYHBIX — Oaiax,
BBICTABJICHHBIX  JIByMsl  OKCIIEPTaMH,  Ha3HA4aeTcs  TPEThs  MPOBEpKa.
CylecTBEHHOE pPacXOXIeHHE B TEPBHUYHBIX OaiaX ONMPEAeSICHO B KPUTEPHIX
OILIEHMBAHUS MO0 COOTBETCTBYIOIIEMY YYeOHOMY IpEIMETy, pa3pabdoTKa KOTOPHIX
opranusyetcs PocoOpHaI30poMm.

Tpetuii dKCMEpPT Ha3HAYaeTCs IO COTJIACOBAHHUIO € MpeceaaTesieM
MpEeAMETHON KOMHCCHMHM W3 4YHCIa OJKCIEPTOB, paHee | HE - MPOBEPSBIIMX
9K3aMEHAIOHHYIO padoTy.

TpeTbeMy 3KCHEPTY MPEIOCTABISCTCS WHPOPMAIMS O MEPBUYHBIX Oajax,
BBICTaBJICHHBIX 9KCIIEPTAMH, PaHee MPOBEPABIINMH SK3aMEHAITHOHHYIO paboTy».

CyLIeCTBEHHBIMU CUUTAIOTCS CIICAYIOLINAEC PACXOKIACHUS.

1. PacxoxaeHue Mexay OaiaMu, BEICTABICHHBIMH JBYMsI OKCIIEPTaMU 3a
BBINOJHEHHE JII000ro u3 3amanuii 20-23, cocraBnset 2 win 6onee Oamna. B sToM
cilydae TPETHH OKCIEPT MPOBEPSET TOJBKO Te OTBETHI Ha 3aJaHus, KOTOPHIE
BBI3BAJIM CTOJIb CYLIECTBEHHOE PACXOXKACHUE.

2. PacxoxaeHue B pe3ysibTaTax OIICHUBAHUS JABYMs 3KCIIEPTAMH OTBETa Ha
onHO w3 3ajaHuil 20-23 3akio4yaercs B TOM, YTO OJHMH JKCIEpPT yKaszajd Ha
OTCYTCTBHME OTBETa Ha 3ajlaHye B JK3aMEHAIIMOHHON paboTe, a APYroil IKCIepT
BBICTABHJI 32 BBITIOJIHEHHE TOTO 3a/laHusl HEeHyJIeBol 0au1. B atom cirydae Tpetuit
9KCIEPT MPOBEPSET TOIbKO OTBETHI HA 33JJaHHUs1, KOTOPbIE OBLIHM OIIEHEHBI CO CTOJb
CYIIECTBEHHBIM pacxokacHrueM. CHUTyaIiH, B KOTOPBIX OJMH SKCIEPT yKasal Ha
OTCYTCTBHE OTBETA B. DK3aMEHAIIMOHHOW pPadoOTe, a BTOPOW JKCIEPT BBICTABHII
HYJIeBOM Oai. 3a BBIIOJHEHUE O3TOTO 3aJaHus, HE SBISIOTCS CUTYallHsIMHU
CYIIECTBEHHOTO PACXOXKICHHUS B OLICHUBAHUH.

Ha ocHoBe 6a10B, BHICTaBJICHHBIX 3a BBIMOJIHEHUE BCEX 3aJaHMi PabOTHI,
MOJCYNTHIBACTCS CyMMapHBIN IEPBUYHBIN 0alI, KOTOPBIH MEPEBOJUTCS B OTMETKY
10 IIATHOAIILHON IIKAJIE.

11. YciioBusi npoBeeHNus1 padoThl

JUis  BBINOIHEHUS XUMMYECKOTO OSKCIEPUMEHTA, IPEdyCMOTPEHHOIO
3agaHusMu 23w 24, KaxJIOMy YYacTHMKY OK3aMeHa IIpeljiaracrcs
WHAMBHIYaJbHBIA ~ KOMIUIGKT, COCTOSALIMK W3  ompenenéHHoro  Habopa
000pyIOBaHUS 1 PEAKTHBOB.

" Yactp 14 craten 59 denepanbroro 3akoma or 29.12.2012 Ne 273-®3 «O6 obpasopanuu B Poccuiickoii
Deneparumn».
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IIpn BbIMONHEHWW 3a7aHusl 24 y4YacTHUK DK3aMEHAa MOXET HCIOJb30BaTh
3aMuCcy B YCPHOBUKE C OTBETOM Ha 3amaHue 23, a TakkKe JeNaTh 3aIlucu
B UEPHOBHKE, KOTOpBIE BIIOCIEACTBHM BIIPaBE HCIIOIb30BaTh NPH BHIMOJTHEHUH
JPYTUX 3a/IaHHH YK3aMEHAIIHOHHOW PabOTHI.

HabGop peakTHBOB 11 BBINOJHEHUS XUMHYECKOTO OKCIEPUMEHTa,
MPEAYCMOTPEHHBIX 3alaHusaMu 23 W 24, BKIIoUaeT B ceOs MIECTh Pa3IUIHBIX
BEIICCTB (WIM HMX PACTBOPOB), MEPEUUCICHHBIX TEpel 3aJaHueM 23 KaKIAoro
Bapuanta KHWM. Haanumen Ha CKISHKAaX € BellecTBAMM, BbliaBaeMbIX
IK3aMeHyeMOMY [Jisi  NpOBeJeHHs]l Ppeakuuil, [J0JUKHbI  MOJHOCTHIO
COOTBETCTBOBATH MEPEYHIO PEAKTHBOB, KOTOPBIH YKa3aH B YCJIOBUH 3a{aHUs.

IIpoBeneHre abOPATOPHBIX OIBITOB TIPU BBHINOJIHCHWW 3ajaHus = 24
OCYIIECTBISIETCS] B YCIOBUSX XUMHUYECKOHN JTabopaTopuu, 000pyA0BaHHE KOTOPOI
JIOJDKHO coOTBeTCTBOBAThH TpeboBaHusaM CanlluH k kabuHeTaM XUMUH.

Ilepen HavasoM »JK3aMEHAIMOHHOM pPAa0OTHl (MW MHEpeA  HadaloM
BBIMIOJTHEHUST  3aJaHusl 24  CHOCIMaIMCT 10 TPOBEICHUI0 HHCTPYKTaxa
1 00ECTIeUeHHI0 JIa0OpaTOPHBIX pabOT MPOBOJUT  MHCTPYKTXK Y4YacTHHUKA(-OB)
9K3aMEHa MO TEXHHKe Oe30MacHOCTH TpH O0pameHnH ¢ TabopaTOpHBIM
00OpyZIOBaHHEM W pPEaKTHBAMHU TMOJ TOMAIUCH ~KaXJOrQ YJYacTHHKA JK3aMCEHa.
K BoimonmHenuio 3amanus 24 He JIONYCKAIOTCS- YYAaCTHHUKM OK3aMEHa,
HE MPOIIEANINe HHCTPYKTaXa Mo TeXHUKe-Oe3omacHocTu. [IpumepHast ”HCTPYKIUS
MO TEXHHUKE 0€301MacHOCTH NpuBeieHa B [Iputoxkennu 3.

B nensx obecrieueHus OLIEHUBAHUS BBINOJHEHUS 3a1aHus 24 y4aCTHUKAMU
9K3aMeHa B KOKIOH ayJUTOPHH, i€ YIACTHHKH dK3aMeHa MPOBOAST XUMHUICCKUE
JKCIEPUMEHTBI, MPEITyCMOTPEHHBIC 3amaHueM 24, MPUCYTCTBYIOT JBa JKCIEPTa,
OIICHUBAIOIIUX BBIMOJIHEHUE Ta00PATOPHBIX padoT (3anaHus 24).

Ilepeunn BemecTB H  J1a0OPaTOPHOTO OOOPYAOBAHMS, BKIIOYaEMBIX
B KOMIUIEKTBI JUIS BBIIOJHCHUS © DKCIIEPUMEHTAIBHBIX  3a/IaHHUi, COCTaBICHBI
Ha OCHOBE OOIIMX TepevHel, KOTopbie MpuBeacHBI B [Ipunoxennu 2.

12. U3menenusi B KUM 2024 roga no cpaBHeHuo ¢ 2023 roaom
W3menenus ctpykTypsl u conepxanus KIIM oTcyTcTBYIOT.
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IIpunoowcenue 1

Ne [IpoBepsiemble TpeaMeTHBIE TPeOOBaHUS Konst Konpl TpeboBanmii | YpoBens | Makcumanbubiii| [IpumepHoe
3aJaHUA K pe3yJibTaTaM OCBOCHUS 06paBOBaTeJ'II:HOI>i IporpaMmal IIPOBEPACMBIX K ypOBHIO moa- CJIOKHOCTH 63.]'[]'[ 34 BBIIIOJI- BpEM:I BBITIOJI-
DJICMCHTOB TOTOBKU 3a1aHusA HCHUC 3a1aHUS HCHUM 3a1aHUA
CoJlepKaHus BBIIIYCKHHUKOB (MuH.)
Yacts 1
1 Binanenue cucreMoil XMMHWYECKHX 3HAHMA W ymenume | 11,1.2,6.3, 1.1,3.1,3.2 b 1 3
6.4,6.5

NPUMEHATh CUCTEMY XHMHUYECKHUX 3HAHMH, KOTOpas
BKJIIOYAET BAXKHEUIITUE XUMUYECKUE MTOHATUS: XUMUYECKUN
AIIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIOMNKHOE
BELIECTBO, OJIHOPOAHASI U HEOJHOPOHAS CMECH, MPEIEThb-
HO pomyctuMmas koHueHtparus (I1/IK), koppo3us metai-
JIOB, CIUIaBbl; yMEHHMEe MHTErPHPOBAaTh XMMUYECKHE 3Ha-
HUS CO 3HAHUSAMU JPYTUX YUEOHBIX MPEIMETOB;

BJIa/leHHe OCHOBAMHU XMMHMYeCKOii rpaMOTHOCTH, BKJIIO-
yajomieii: yMeHue NpPaBUIBHO MCIIOJIB30BaTh H3YUYCHHBIE
BELIECTBA U MaTepHaiIbl (B TOM YUCIIe MUHEPAJbHbIE y100-
pEeHMsI, METAJJIbl U CIUIaBbI, MIPOAYKTHI MEPEPAOOTKHU MPH-
POJHBIX MCTOYHHUKOB YTJIEBOAOPOAOB (yIJis, MPUPOIHOIO
rasza, HeTH) B OBITY, CEIIBCKOM XO3SHCTBE, HAa TPOU3BO/I-
CTB€ U TNOHMMaHUE 3HAYEHUs JKUPOB, OEJKOB, YIJIEBOJIOB
JUIsl  OpraHu3Ma 4Ye€IoBeKa; YMEHHE IPOTHO3UPOBATH
BJIMSTHUE BEILECTB U XUMUYECKUX IMPOLIECCOB HA OpraHU3M
Yell0OBEKa U OKPYKAIOIIYI0 TPUPOJIHYIO CPeTy
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No
3aaHUs

IIpoBepsiembIe TIpeIMETHEIE TPEOOBAHMS
K pe3yJibTaTaM OCBOSHUS 00pa30BaTEIIbHOM MPOrPaMMbI

Konsr
MIPOBEPSAEMBIX
DJIEMECHTOB
COZIEpIKaHUS

Kombr TpeGoBanmii

K YPOBHIO HOJ-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOHOCTH
3a/1aHus

MaxkcumanbHbINH
0aJl1 3a BBIIOJI-
HEHHE 3aJaHUS

[Ipumepnoe
BpeMs BBIIIOII-
HEHMS 3a1aHUs

(MuH.)

YMmeHue 00BSCHATH CBS3b MOJNOXKEHHsS d1eMeHta B lle-
pI/IOJIH‘IeCKOﬁ CUCTEME C YHCIOBBIMH XapPaKTCPUCTHUKAMU
CTPOEHHS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsijl
syipa, O0Iee YHCIIO DJIEKTPOHOB), PACIPEICICHUEM JJICK-
TPOHOB TIO0 SHEPTETUIECKIM YPOBHIIM aTOMOB MEPBBIX TPEX
NnepruoaoB, Kajausd W KaJlblHd, YMEHHE HMCIOJb30BaAThH
MOJIETIH JIJIsl OOBSICHEHHSI CTPOSHHUSI aTOMOB M MOJIEKY T

2.1,2.2

1.2,5

b

3

IIpencraBiienne 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (paauyc atoma, 3JIEKTPOOTpPHIIA-
TeJ'II)HOCTI)), IMPOCTBIX U CJIOXKHBIX BCHIECCTB OT IOJOXKCHUSA
snemeHTOB B [lepuoanueckoii cucreme (B MaJlbIX Mepuoaax
Y TJIaBHBIX NOATPYMIAX) U AIEKTPOHHOI'O CTPOEHUS aToMa

23

YmMmenue onpeaecjadaTb BaAJICHTHOCTb U CTCIICHb OKHCJICHHA
XUMHNYCCKHX 3JICMCHTOB, 3apAa HOHA

1.3

8.1

YMeHnue onpenessitb BUJ XUMUYECKOW CBSI3U U THIL KpH-
CTAJUIMYECKON CTPYKTYPbI B COETMHEHUSX

3.1

8.2

IIpeacraBiienne 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX OJJIEMEHTOB (paJuyC aToMa, 3JIEKTPOOTPH-
II&TGJ'H)HOCTI)), IMPOCTBIX u CJIOXKHBIX BEIIICCTB oT
MOJIO’KEHHUs A1eMeHToB B [leproandeckoii cucteme (B Ma-
JBIX NIE€pUOJax M TJIaBHBIX noz[rpynnax) H 3JICKTPOHHOI'O
CTPOEHHUS aToMa; YMeHHe OOBSICHATH CBS3b MOJOKEHUS
aneMeHTa B [leproaudeckoli CHECTEME C YUCTIOBBIMU Xapak-
TEPUCTUKAMH CTPOCHUS -ATOMOB XHMHUYECKUX DJIEMEHTOB
(cocTaB u 3apsa sapa, 00Iee YUCIIO AIEKTPOHOB), pacmpe-
NEJIEHUEM DJIEKTPOHOB 0 DHEPreTUYECKUM YPOBHSIM
aTOMOB TICPBBIX TpéX MNEpMNOAO0B, Kallusd U KAJIbIIUA

22,23

5,6
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Ne [IpoBepsiemble TpeAMETHBIE TPEOOBAHNUS Konupt Konst TpeboBanuii | Ypoenr | Makcumanesbiii| Ilpumeproe
3aJaHuA K pe3yJibTaTaM OCBOCHUS 06p330BaTCJIBHOI>'I IporpaMmal IIPOBCPACMBIX K YPOBHIO IIOJ- CJIOKHOCTH 0aJju1 3a BBIIOJI- BpEM:I BBIIIOJI-
OJICMCHTOB T'OTOBKH 3aJaHuA HCHUC 3aJaHUA | HCHHA 3aJaHUA
CoJIepKaHUs BBIIYCKHHKOB (MuH.)
7 YMenue KiaccupuuupoBaTh HEOprauudeckue Beniecrsa | 4.1 7.2 b 3
8 Ymenue xapakrepu3zoBath Gusnyeckue U xumuueckue | 4.2, 43,19.1,9.2 b 3
CBOIiCTBA TIPOCTHIX BEHIECTB (KUCIOPOJ, O30H, Bomopon, | 4.5,4.6
rpadur, aimas, KpeMHui, azor, (ocdop, cepa, Xjop,
HATpUM, Kajduil, MarHuii, KaJblUil, aJIOMUHUH, KEJe30);
CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX PACTBOPOB
(Boma, amMMuak, XJIOPOBOJOPOM, CEPOBOJIOPOJ, OKCHJIbI
U Tuapokcuapl MetawioB [-IIA rpynm, amomMuHus, Me-
mu(1l), muaka, xenesa(Il u 1), okcuasr yraepoxa(ll u IV),
kpemuamsi(I1V), azora u docdopa(lll u V), ceper(IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a30THasg, (QocdopHas,
yroJbHas, KPEMHHEBAs! KHCIIOTa ¥ MX COJIH)
9 YMeHne xapakrepu3oBaTh (pusnueckue u xumudeckue | 4.2-4.9 9.1,9.2,9.3 IT 2 7

CBOIICTBA TIPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOJOPO/I,
rpadur, anMas, KpeMHHH, a3oT, Gpocdop, cepa, XJI0p, HAT-
pul, Kanui, MarHui, KaJabIlui, aIIOMUHAN, KENe30); CI0XK-
HBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJIOPOBOJOPO, CEPOBOJIOPOJ], OKCUABI W THJI-
pokcunbl metauioB [-1IA rpynmn, amomunus, memu(Il),
nuHka, xene3a(ll u ), okeunsr yraepona(ll u IV), kpem-
Hus(1V), azora u dochopa(lll u V), cepui(IV u VI), cep-
HUCTasl, cepHasi, as30TucTasi, a3oTHas, (ocdopHas,
yroibHAs, KpPEeMHHEBas KHUCIOTa M HMX COJH); TMpo-
THO3MPOBATh M XapaKTepH30BaTh CBOMCTBA BEIIECTB B 3a-
BUCUMOCTH OT HX COCTaBa W CTPOEHUS, MPHUMECHEHUE
BEIIECTB B 3aBUCHUMOCTH OT WX CBOMCTB, BO3MOXXHOCTBH
MPOTEKaHUsl XUMHUYECKUX TPEBpAIICHUN B pPa3IMYHBIX
YCIIOBHSIX
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No
3aaHUs

IIpoBepsiembIe TIpeIMETHEIE TPEOOBAHMS
K pe3yJibTaTaM OCBOSHUS 00pa30BaTEIIbHOM MPOrPaMMbI

Konsr

IPOBEPSEMBIX
3JIEMEHTOB
COJICPIKAHMS

Kombr TpeGoBanmii

K YPOBHIO HOJ-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOHOCTH
3a/1aHus

MaxkcumanbHbINH
0aJl1 3a BBIIOJI-
HEHHE 3aJaHUS

[Ipumepnoe
BpeMs BBIIIOII-
HEHMS 3a1aHUs

(MuH.)

10

Ymenue xapakrepuzoBatb GusnvecKHe M XUMHYECKHE
CBOIiCTBA, ITPOTHO3UPOBATh U XapaKTEpU30BaTh CBOMCTBA
BEILECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOEHHUs, IIPU-
MEHEHHE BEUIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXK-
HOCTb IIPOTEKaHUS XMMHUYECKUX IPEBPALLCHUNM B pa3jIvy-
HBIX YCJIOBHSIX

4.2-4.9

93

IT

2

7

11

YMenue KiaaccupuuupoBaTh XMMHUUECKHE pEAKLIUU

5.1

7.3

12

Hanuuue NPAKTUIECKUX HABBIKOB IJIAHUPOBAHUN
N OCYIIECTBJICHUA CICAYHOIIHUX XHMHYECKHUX IJKCIEpPU-
MEHTOB: H3YYCHHUEC H OIIMCAHHUC (bHSH‘{CCKI/IX CBOMCTB
BC€IICCTB, O3HAKOMIJICHUEC C (1)I/ISI/IIICCKI/IMI/I N XUMHUYCCKUMH
SABJICHUSAMU; OIIBITBI, HIUIFOCTPUPYIOIIUC IIPU3HAKU IIPOTC-
KaHUA XUMHYCCKHNX peaKHI/IfI

1.6

13.1

= |

N | —

13

Baagenue cucreMoil XMMHMYECKMX 3HAHMH M YMEHue
NPUMEHATb CHUCTEMY XHMHUYECCKHUX 3HaHHi7[, KOTOpas
BKJIIOYACT TCOPHUIO BHCKTPOHHTH‘{CCKOI;'I Jucconuanum

54

23

14

YMeHHe COCTABJATH MOJICKYJISIPHBIE W WOHHBIC ypaB-
HEHUS peakiuii (B TOM 4HcClie) peakluii HOHHOTO 00MeHa

5.5

10.1

15

Baagenue cucreMo XHUMHMYECKHX 3HAHUM M  yMEHHeE
NPUMEHATh CHCTEMY XHMHYECKHX. 3HAHMH, KOTOpas
BKJIFOYACT BayKHEHIIIIE XUMHNYECKHUEC TIOHATHA:
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKLIMU, OKHUCIIUTEIb
U BOCCTAHOBHUTCIIb, YMCHHE OIPCACIATH OKHUCIUTCIbL U
BOCCTAHOBHUTEIb

53

2.1,84

16

Baanenue / 3HaHWe OCHOB: 0€30I1aCHON pabOTHI C XUMHU-
YeCKMMHU BEIEeCTBAMH, XUMHYECKOH mocyqod u mnabo-
paTopHBIM 000pYI0BaHUEM; IPaBHII O€30IacHOrO oOparie-
HUsl C BELIECTBAMH, HCHOIB3YEeMbIMH B TOBCEIHEBHOU

6.1

12.2,12.3
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No
3aaHUs

IIpoBepsiembIe TIpeIMETHEIE TPEOOBAHMS
K pe3yJibTaTaM OCBOSHUS 00pa30BaTEIIbHOM MPOrPaMMbI

Konsr
MIPOBEPSAEMBIX
DJIEMECHTOB
COZIEpIKaHUS

Kombr TpeGoBanmii

K YPOBHIO HOJ-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOHOCTH
3a/1aHus

MaxkcumanbHbINH
0aJl1 3a BBIIOJI-
HEHHE 3aJaHUS

[Ipumepnoe
BpeMs BBIIIOII-
HEHMS 3a1aHUs

(MuH.)

YKU3HH, TIPABUJI TIOBEJCHUS B LENIAX COEPEIKEHUS 3/I0POBbS
U OKpYyXKaroled IpUPOTHOM Cpelpl; NMOHUMAaHUE Bpena
(omacHOCTH)  BO3JCWCTBUS HAa  JKUBBIE  OpPraHU3MbI
OnpefeNéHHBIX  BEUIECTB;  CHOCOOOB  yMEHbILEHUS
U IIPEIOTBPALICHUS UX BPEIHOIO BO3ACUCTBUS

17

Hannyue mnpakTuyecKMX HABBIKOB ILUIAHMPOBAHUS
M OCYLIECTBJIECHHS CJIEAYIONIHX XHMHUYECKUX IKCIEepH-
MEHTOB: TIPHUMCHCHHE WHIMUKATOPOB (JIAKMycCa, METHII-
opamxka u ¢eHondranenHa) g ONpeIeiIeHus] XapakTepa
Cpembl B pacTBOpax KHCIOT W IIeNIoYeld; XHMHYECKHE
HKCIIEPUMEHTHI, HIUTFOCTPUPYIONINE MTPU3HAKK TMPOTEKAHUS
peaknuii MOHHOTO OOMEHa; KadeCTBEHHBIC pEakIud Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HOHBI: XJIOPHUA-,
opomuna-, noaua-, cyiabdar-, docdar-, kapboHaT-, CHIN-
KaT-aHUOHBI, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUSsI, Mar-
HUs, KaJbIUs, aTIOMUHUS, keneza (2+) u xeneza (3+),
meau (2+), IMHKa

4.2-4.10

13.5,13.8

18

Baajnenue ocHOBaMH XMMHMYeCKOii TPAMOTHOCTH, BKJIIO-
yauiei: HaIu4Yue onbITa paboThl C PAIUYHBIMU HCTOU-
HUKaMH HMH(OpMalMM MO XUMHUU (HaydHas M Hay4dHO-
HOMYJIsIpHAsl JUTEpaTypa, CIOBapH, CIIPAaBOYHUKU, UHTEP-
HEeT-pecypchbl); YMEHME HMHTEIPpUpOBaTh  XMMHUYECKHE
3HAHU CO 3HAHUSMU JIPYTHX YUEOHBIX TPEAMETOB

1.4,7.1

32,33

19

IIpencraBiieHust 0 3aKOHOMEPHOCTSX M IIO3HABAEMOCTHU
SIBIICHUI TPUPOJBI, TOHNMAHNE 00BEKTHBHON 3HAYMMOCTH
OCHOB XHMMHYECKOMH HayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMMOHEHTA OOILIeH KyJIbTyphl U Ipak-
TUYECKOM NIEATEIbHOCTH YEJIOBEKA B YCIOBHUSIX COBPEMEH-

6.1,6.2

1.1.,3.1, 14.1
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No
3aaHUs

IIpoBepsiembIe TIpeIMETHEIE TPEOOBAHMS
K pe3yJibTaTaM OCBOSHUS 00pa30BaTEIIbHOM MPOrPaMMbI

Konsr
MIPOBEPSAEMBIX
DJIEMECHTOB
COZIEpIKaHUS

Kombr TpeGoBanmii

K YPOBHIO HOJ-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOHOCTH
3a/1aHus

MaxkcumanbHbINH
0aJl1 3a BBIIOJI-
HEHHE 3aJaHUS

[Ipumepnoe
BpeMs BBIIIOII-
HEHMS 3a1aHUs

(MuH.)

HOTO OOIIECTBA; MOHUMAHUE MECTa XUMHUU CPEIH IPYTHX
€CTECTBEHHBIX HAayK; BJIaJleHHE€ OCHOBAMM XHMHYECKOi
rPaMOTHOCTH, BKJIKYAKOIIEH yMEHHE OOBEKTHUBHO Olle-
HUBaTh MHQPOPMAIMIO O BEMIECTBAX, MX MPEBPAIIECHUIX
Y IPaKTUYECKOM NMPUMEHEHUH M YMEHHE HCIOJIb30BaTh €&
JUIS peIIeHHs] Y4eOHO-TIO3HABATEIBHBIX 3a/1ady; yMeHHe
MPEJICTABIATh PEe3yJIbTaThl IKCIIEPUMEHTa B (DOpME BBIBO-
JIOB, JIOKa3aTEIbCTB, TpadUKOB W TaONHI] U BBHISBIATH
AMITMPUYECKUE 3aKOHOMEPHOCTHU

Yacrb 2

20

YMeHue cOCTaABJATL MOJIEKYJISIPHbIe 1 MOHHbIE YpaB-
HEHMSI pPeaKIuii, B TOM YHCJI€ OKUCITUTEIbHO-BOCCTAHOBH-
TEJIbHBIX PEAKIUU

53

10.2

20

21

YMeHue cocTaBJSITH MOJIEKYJ/ISIPHbIe W HOHHBbIE ypaB-
HeHUsl peaKluii, B TOM YHcIe: peakuuii HOHHOTO 00MeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi; WIIIOCTPH-
PYIOLIMX XUMHYECKHE CBOWCTBA W3yYEHHBIX . KIIACCOB/
IpyIIl HEOPraHUYECKUX BEIECTB, MOATBEPIKIAIOIINX T'eHe-
TUYECKYI0 B3aHMOCBSI3b MEXAY HUMU

4.12

10.1, 10.2, 10.3,

10.4

20

22

YMeHne BBIYMCIATH / NMPOBOAMTH. PAacd€rbl MacCOBOU
JIOJIU BEIIECTBA B PAcTBOPE; MO YPABHEHUSM XUMUUYECKHUX
peaKIyii HaXOAUTh KOJWYECTBO BEHICCTBA, 00BEM M MaccCy
peareHTOB MJIU MPOAYKTOB PEAKIUU

7.2,7.3

11.2,11.4

20

Ilpakmuueckaa uacmo

23

Hanuuune NPAKTUYC€CKUX HABLIKOB INUIAHUPOBAHUA
N OCYIIECTBJICHUS - CJIEAYIOIUMX  XUMHYE€CKUX IJKCIIEPU-
MEHTOB: IIPOTHO3UPOBATH M  XapaKTCPU30BaATb CBOMCTBA
BCIICCTB B 3aBHCHUMOCTH OT HX COCTaBa M CTpPOCHWUS,

1.6,4.2-4.10

9.3, 10.3, 104,

10.5,10.7, 14.1

20
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No
3aaHUs

IIpoBepsiembIe TIpeIMETHEIE TPEOOBAHMS
K pe3yJibTaTaM OCBOSHUS 00pa30BaTEIIbHOM MPOrPaMMbI

IPOBEPSEMBIX
3JIEMEHTOB
COJICPIKAHMS

Konsr

Kombr TpeGoBanmii
K YPOBHIO IOJI-
TOTOBKH
BBITTYCKHUKOB

YpoBeHb
CIIOHOCTH
3a/1aHus

MaxkcumanbHbINH
0aJl1 3a BBIIOJI-
HEHHE 3aJaHUS

[Ipumepnoe
BpeMs BBIIIOII-
HEHMS 3a1aHUs

(MuH.)

MPUMEHEHHUE BEIIEeCTB B 3aBHCHMOCTH OT WX CBOWMCTB,
BO3MOYKHOCTh IPOTEKAaHUs XWMHYECKHX IPEBpPaLCHUN
B Pa3IMYHBIX YCJIOBUSX; WCCIEAOBAaHWE W OIMHCAHUE
CBOHCTB HCOPTaHUYCCKUX BCIICCTB PA3JIMYHBIX KIIACCOB;
U3YYCHHE B3aUMOJICHCTBHUS KHCIOT C METallIaMH, OKCH-
JaMH MCTAJlJIOB, paCTBOPMMBIMU U HEPACTBOPUMBIMH OC-
HOBAHHSIMH, COJSIMHU; IOJYYCHHE HEPACTBOPUMBIX OCHO-
BaHUN; MPUMEHEHHE WHIUKATOpOB (JIakMyca, METHII-
opamxka u ¢eHondranenna) g ONpeIeieHus] XapakTepa
Cpembl B pacTBOpax KHCJIOT W IIeJouei; BBITCCHCHHE
OJIHOTO MeTaJlla JPYTHM U3 pacTBOpa COJIM; HCCIEI0BaHUE
aM(pOTEpHBIX CBOMCTB TUAPOKCUIOB AFOMUHHUS U IIUHKA;
XUMHYECKHUE IKCTIEPUMEHTHI, UILTIOCTPUPYIOLTUE TPU3HAKH
MPOTEKAHUSI PEaKIUii WOHHOTO OOMEHa; KadeCTBEHHBIC
peaKIuu Ha MPUCYTCTBYIONINE B BOAHBIX PACTBOPAX MOHBL:
XJ0pua-, OpoMua-, HoIuI-, Cyibdart-, pocdar-, kapOoHAT-
, CWJIMKAT-aHUOHBI, TUIPOKCU/I-MOHBI, KATHOHBI. aMMOHHUS,
MarHusi, Kajabllvs, aTIOMUAHUS, Kene3a (2+) m xenesza (3+),
Meau (2+), UMHKA, yMeHHMe MPeICTABISITH Pe3yIbTaThl
DKCTIEpUMEHTa B ()OpME BBIBOJIOB, JOKa3aTEIbCTB, Tpadu-
KOB U TaOJIMI] U BBISIBIISITH SMIIUPHUEECKHE 3aKOHOMEPHOCTH

24

Biaanenne / 3HaHMe OCHOB: OCHOBHBIMH METOIAMHU
HAY4YHOTO MO3HAHUS (maGnropenue, U3MepeHue,
SKCIIEPUMEHT, MOJICTUPOBAHUE) MPU W3YUCHHUH BEIIECTB U
XAMHYECKUX  SIBIICHHH;  yMeHHe  cPOopMyIUpOBaTh
npoOJeMy W TIPENIOKUTh MyTH €€ PEIIeHUs; 0e30MacHOn
paboThl C XUMUYECKUMHU BEIIECTBAMHU, XHUMHUYECKOU
MocyIol u J1abopaTOpHBIM - 000PYI0BaHUEM; TpaBUTIAMU
0e30macHOro 00palieHus C BEIeCTBAMHU, HCIIOJIb3YEeMbIMU

6.1

12.1,12.2,12.3

12
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Ne [IpoBepsiemble TpeAMETHBIE TPEOOBAHNUS Konupt Konst TpeboBanuii | Ypoenr | Makcumanesbiii| Ilpumeproe
3a1aHUs K pe3yJbTaTaM OCBOEHHs 00pa30BaTeIbHON IPOTrPaMMBI IIPOBEPAEMBIX K YPOBHIO IOZI- | CIO>KHOCTU | Oasul 3a BBIIOJ- | BpEeMs BBIIOJ-
JJIEMEHTOB TOTOBKH 3a/1aHus HEHHE 3a/1aHUs | HEHUs 3a/laHUs
CoJIepKaHUs BBIIYCKHHKOB (MuH.)

B IIOBCEIHEBHOW JKM3HU, IIPABUJIAMHU IOBEICHUS B LIEIAX
cOepexeHus 3I0pOBbsl U OKpY>KaroIllel MPUPOTHON Cpebl;
NIOHMMAaHHE BpeJa (OMAacCHOCTH) BO3JEHCTBHSA Ha >KHUBBIC

OpTraHU3MBbI onpeaenEHHbIX BEIIECTB, CcII0co00B
YMEHBUIEHWS WU MNPEJOTBpPALEHHS  HUX  BPEIHOrO
BO3JE€UCTBUA

Bcero 3aganunii — 24; u3 HUX: IO TUMY: C KPaTKUM OTBETOM — 19; ¢ pa3BEPHYTHIM OTBETOM —S; IO YPOBHIO cilokHOCTH: b —14; IT—-5; B — 5.
MakcumanbHBIA epBUYHBIN 0aiT 3a padoTy— 40.
O6uee Bpemst BbloJiIHEHUS! paboThl — 3 yaca (180 mun.).
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Ipunoocenue 2
PexoMeHayeMble cXeMbl MPOBeAeHNsT XUMHYECKOT0 ICIIePUMEHTA
M OpraHu3amys NoAroTOBKH HHAUBUAYAJIbHBIX KOMIUIEKTOB YYACTHUKOB
OI'D no XuMHH 1151 IPOBeAeHNsI XUMHIECKOT0 IKCTIEPUMEHTA
(npu BbINOJIHeHUM 3a1aHuii 23 u 24)

JAns  mpoBedeHHsT XMMHYECKOTO JKCHEPHUMEHTa KaXAOMY YYacTHHKY
9K3aMeHa 110 XMUMHUH TpeiaraeTcsi HHANBUAYAIbHbIH KOMILIEKT, COCTOSIINHN U3
Habopa OOOpYHOBAaHUS M PEAKTUBOB, KOTOPHIE HEOOXOAMMEI IUIS BBIITOJIHEHHS
3agaHuil 23 u 24.

Ha0op peakTuBOB, BXOAAIIMIi B HMHAUBUAYAJIbHBIA KOMILIEKT
yuacTHuka OI'D 1O XUMMHU, COCTOUT U3 ILIECTU PEAKTUBOB, IIEPEUMCICHHBIX B
YCIOBUU 3ajaHus 23, IO3TOMY 3aBHUCUT OT BBIIOJIHAEMOIO  3K3aMEHYEMBIM
Bapuanta KUWM. Hannmucu (dopmyna w/wim Ha3BaHWE) Ha — CKISIHKaX
C BELIECTBAMH, BBIIaBAEMbIX SK3aMEHYEeMOMY JUIS MPOBEACHUS pEaKkri, JOIKHbBI
MOJHOCTBIO COOTBETCTBOBATh IIEPEYHIO PEAKTHBOB, KOTOPBIU yKa3aH B yCIOBUHU
3aJaHus

HaGop o0opyaoBaHusi, BXOAAINEro B WHAMBHAYAJIBHBIH KOMILIEKT
yuactHuka OI'D mo xumuu, A8 BceX . YYaCTHUKOB oJuHaKoB. IlepeueHp
000pyIOBaHUS, BXOJIIIETO B WHIMBHAYaJIbHBIH KOMIUIEKT ydactHHKa OI'D mo
XUMHH, OTpaKEH B TabuuLe 5.

Tabnuya 5

Ne Ob6opynoBanue KonnuectBo u3 pacuéra
Ha OIMH KOMIUIEKT

Ipobupka manast (10-mu1) 3

IlIraTus (moacraBka Juis npoOoupok) Ha 10 rHE3

[ImaTens (JioxkedKa 1t 0TO0pa CyXUX BEIECTB)

[T I N ROS I NS

1
CxIstHKH U1 XpaHeHus: peakTuBoB (1050 mor) 6
1
1

Pa3maTouHblil TOTOK

Jiisi. ipoBe/ieHnsT DK3aMEHa PEKOMEHIYETCS MHUHUMH3HPOBATh BO BpeMs
9K3aMEHa [MEpPeHoC J1abopaTopHOro O0OpPYAOBaHHMS M XHUMHUYECKUX PEaKTHBOB,
npeIHa3HAUYEHHBIX U NPOBEICHUS XUMHIECKUX YKCIIEPUMEHTOB (3afanue 24).

Pexomenagyemasi cxeMa  OpraHM3allid  TPOBeJEHHs]  JK3aMeHA
MIPE/NOoaracT BhIJCICHUE B ayTUTOPUU OTICIBHBIX CTOJIOB, HA KOTOPHIX OyIyT
pa3MelIeHbl MHIWBUAYAIbHbIC KOMIUICKTHI (II0 KOJIMYECTBY HCIOJIb3yEeMbIX Ha
9K3aMeHEe Pa3NUYHBIX BAPHAHTOB), COCTOSIIUE U3 TaOOPaTOPHOTO 0OOPYIOBaHHS U
XUMUYECKUX PEAKTHBOB.

JInst BBIMOJIHEHUST XUMHYECKHX OJKCIEPUMEHTOB (3a7aHue 24) y4acTHHKH
9K3aMEHa TIOJXOJAT K CTONy ¢ Jab0opaTOpHBIM OO0OPYAOBAHHUEM W XUMHUYECKUMHU
peakTHBaMH, YKa3aHHOMY OpraHH3aTOpOM B ayIHTOPHH. OK3aMEHyeMbIe
MPUCTYMAIOT K BBINOJHEHUIO 3aJaHusi 24 Mocie MOJYYeHUs] COOTBETCTBYIOIIETO
YKa3aHUsl TPUCYTCTBYIOIIUX OKCHEPTOB, KOTOPBIC OICHUBAIOT BBIMOJIHECHUE
3aganue 24 Bo BpeMs BbIONHEHHA. [Ipn HEOOXOAMMOCTH K3aMEHYEMBIH MOXKET
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B3ATh C CO0OHM YEPHOBHUK C 3aIUCAMH pEIICHUS 3amaHus 23 ¥ BHECTH B HETO
KOPPEKTUBBI II0CJIE IPOBEIEHUS OIIBITOB.

B ciayyae BO3HHMKHOBEHUM CUTyalMd, KOTZa Pa3IMT WIH pPAacChlIaH
XMMHYECKUH peakTHB, yOOPKY peakTHBa MPOBOIMT CIIEIHMAIUCT MO MPOBEACHUIO
WHCTPYKTaXKa 1 00eCIeueH o JTab0paTOPHBIX padorT.

Opraau3anus NoAroTOBKH HHANBUAYAJbHBIX KOMIUIEKTOB YYACTHHKOB
EI'D no xuMuH 1151 NPOBeAeHUs XHMHUYECKOro IKCIePpUMeHTa
(npu BbINOJHEHUM 3a1aHuii 23 u 24)

OOmwmii mepevyeHs BEIIECTB, BKIIOUYEHHBIX B KOMILIEKTHI PEaKTHUBOB,
WCIIOJIb3YEMBIX JJISl BBIMOJHEHUS 3KCIIEPUMEHTANBHBIX 3amannii OI'D mo ' xumuw,
MPECTaBIICH B Ta0IuUIE 6.

Tabauya 6
o Bemecrsa B xakoM ‘BuJie BKIIIOYECHBI
B KOMIUICKTBI
1 AroMHHAI I'panynst
2 Keneszo Crpyxka
3 unak I'panyisl
4 Mens ITpoBosoxa
5 Oxcun meau(Il) ITopormox
6 Oxcut Maruust ITopormox
7 Oxcu aTFOMAHKS IMopomox
8 Oxcut KpeMHuUst ITopomox
9 ConsHas KucioTa Pa36aBnenHslil pacTBOp
10 | CepHas kuciora Pa30aBieHHEII pacTBOp
11 | 'mnpokcuy HaTpust / TUAPOKCU KaJvst Pacrop 10-15%
12 | I'uapoKcua KaibIus PactBop 10-15%
13 | Xnopuxa HaTpust / XJIOPH Kaust PactBop 5-10%
14 | Xnopux uTHs PactBop 5-10%
15 | Xnopua Kanblys / XJIOPH MarHUs PactBop 5-10%
16 | Xnopuz memu(1l) PactBop 5-10%
17 | Xnopuz amoMHAHHUS PactBop 5-10%
18 | Xsopux xexnesa(1ll) PactBop 5-10%
19 | Xnopug aMMOHUS PactBop 5-10%
20" | Xnopung 6apus PactBop (He 6omee 5%)
21 | Cynsgat HaTpust / cynbdar Kajius PactBop 5-10%
22 | Cynbdar MarHus PactBop 5-10%
23 | Cyabdar memu(Il) PactBop 5-10%
24 | Cyasdar xenesa(ll) PactBop 5-10%
25 | Cynbgar nuHka PactBop 5-10%
26 | Cynbdar aaoMUHuUs PactBop 5-10%
27 | Cynbgar aMMOHHs PactBop 5-10%
28 | Hutpar HaTpus / HUTpAT Kayus PactBop 5-10%
29 | Kapbonat HaTpus / KapOOHAT Kayusi PactBop 5-10%
30 | I'mppokapOoHat HaTpus / THAPOKApOOHAT KaIus PactBop 5-10%
31 | ®ocodar Harpus / pocdar Kamust PactBop 5-10%
32 | Bpomun Hatpusi / OpoMuI KaIHs PactBop 5-10%
33 | Momun Hatpusi / MOAWA KaJIUsI PactBop 5-10%
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Ne BermecTBa

B kakoM Buji€ BKIIFOUECHBI
B KOMILICKTBI

34 | Hutpar 6apus

PactBop (He boee 5%)

35 | Hutpar Kkanbrms

PactBop 5-10%

36 | Hutpar cepebpa

PactBop 5-10%

37 | AMMuak

PactBop 5-10%

38 | Ilepoxcun Bomopoaa

PactBop 3-5%

39 Wnpukatops! (MeTHIOpaHx, JakMmyc, ¢enondranenn)/ | PactBopsl, Oymara

WHJIMKaTOpHas Oymara

40 | AucTmiuMpoBaHHas BOJa

HabGopsl peaktuBoB (Tabnuma 6) CrpynmnupoOBaHbI

B 8 KOMIIJIEKTOB

(Tabnuua 7). Habops! ans kaxkaoro 3ananus 23 u 24, chopoBaHbl TAKUM 00pa3oM,
YTO KaX/bIi1 HA0OP PEaKTHBOB OJHOTO 3aJaHUs LETNKOM BXOAUT B COCTaB OJJHOTO
n3 8 KOMIUIEKTOB, YKa3aHHbIX B Tabauue 7.

Tabnuya 7

Kommiekr 1

KommexT 2

1. PactBOp aMmmaka 1. Ilepokcun Bogopona

2. ConsHas KUca0Ta 2. ConsHas KHCIIOTa

3. CepHas KHCIIOTA 3. CepHas KucioTa

4. I'mapokcuI HaTPHsL/KaJIHs 4. I'mapoxcu HaTpHsL/KaJus

5. Xnopua anoMuHHs 5. Xuopug Gapus

6. Xiopu aMMOHUS 6. Xiopuz adrOMUHUS

7. Xnopuj MarHus 7. XJiopuj KaubIus

8. Cynbdar anoMuHus 8. Cynboar xenesa(ll)

9. CynbdaT nuHKa 9. KapOonat HaTpusi/Kanus

10. ®ocdar xanus/HaTpus 10. Hutpar cepebpa

11. Hurpat cepebpa 11. Oxcug mean(1l)

12. XKeneso 12. Okcu alrOMUHUS

13. Wuaukatops! (GeHondramenH, 13. Uuaukatops! (peHondranen,

METHJIOPAHX, JIAKMYC) METHJIOPaHX, JTAKMYC)

Komnuaekr 3 Kommnuexr 4

1. ConsHas KHCIOTA 1. Consnas KHCIOTa

2. CepHas KHCIOTa 2. CepHast KuCIOTa

3. Tmnpokcun HaTpus/Kanus 3. T'mapoxcu HaTpust/Kamus

4. Xnopun 6apus 4. KapOonat HaTpusi/Kanus

5. Hurpar xanpuus 5. Hurpat cepedpa

6. KapGouat HaTpust/Katus 6. Hutpat HaTpus/Kanus

7. ®ocdar HaTpust/Kanus 7. Xnopup KanbLus

8. Oxcun KpeMHUs 8. Xunopun 6apus

9. Oxcupn meaun(1l) 9. Cynsdar xene3a(ll)

10. Cyabsdar mexu(ll) 10. docdar xanus/HaTpus

11. Xemeso 11. Xnopun sxenesa(1IT)

12. Mens 12. Ilepoxcun Bomopoaa

13. Unnpuxarops! (¢peHondrancus, 13.1naukaropsr (penondranens,

METHIIOpaHX, JTaKMYyC)

METHIIOpaHX, JTAKMYC)
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KommiekT 6

1. ConsHas KHCIOTA 1. ConsHas kucnora

2. CepHas Kuciora 2. CepHas Kuciora

3. T'mppoxcun HaTpus/Kanus 3. I'mapokcuy HaTpust/Kaus
4. Cyabsgar mexu(Il) 4. Xnopun xenesa(Ill)
5. Cynbdar Maraus 5. Cynbdar amoMuHUs
6. Xnopun meau(1l) 6. Cynbtar unHka

7. Xnopun MarHus 7. Xnopup auTus

8. Hurpart cepedpa 8. ®Docdar HaTpus/KaTHS
9. Xmnopun 6apus 9. Hutpar cepebpa

10. Kap6onat HaTpus/kanus 10. Hurpat 6apust
11.1Iuak 11. AnroMuHHN

12.Oxcun amoMUuHHS
13.naukaropsl (penondranenn
METHIIOPaHX, JJAKMYC)

12. Menp
13. Munuxatops! (peHonpTanens
METHJIOPAHX, JIAKMYC)

Kommuiekr 7 KommiekT 8

1. ConsHas KUCIOTa 1. Cepnas kucnora

2. CepHas Kuciora 2. ConsHasg KHCIOTA

3. T'uapokcun HaTpusl/Kaaus 3. T'mapokcuj HaTpHs/Kaius
4. Cynbhar aMMOHUS 4. T'mapoKcUI KaTbIus

5. bpomupa Hatpus/ kanus 5. I'mnpokapOoHaT HaTpus
6. Woaun HaTpust/Kaius 6. Xnopup KanbLus

7. ®ocdar HaTpUs/KaTHSL 7. Hurpat cepebpa

8. Xnopuz nutus 8. Hurpat 6apus

9. Hutpar cepebpa 9. Xnopuj aMMOHHUS

10. Hurtpat HaTpus/Kanus 10. Xnopux HaTpus/Kamust

11. Xnopun 6apust

12. Cynbdat HaTpus/Kanus

13. MaaukaTops! (METHIIOpaHIK, TaKMYC,
(denondranenn)

11. Oxcup maraus

12. Xnopua mequ(Il)

13.MHaukaTopsl (METHIIOPAHK, JTAKMYC,
¢denondranenn)

ITpumeyanus
e Jlnd IPUIOTOBIEHHUS pPACTBOPOB, BKIIOYEHHBIX B KaXABIM M3 BOCBMH
KOMILIEKTOB, IPUMEHAETCS AMCTH/IIMPOBAHHAS BOAA.
e Hamume cnenr-uepTsl B KOMIUIEKTAaX DPEAKTHBOB M B OOIIEM MepedHe
BEIIECTB yKa3blBAeT Ha B3aMMO3AMEHSAEMOCTb JAHHBIX PEaKTUBOB IIPU
BBINOJIHCHUH 33/1aHHU.

Bapuartsr KM, koTopsle OymyT HCIONB30BaHEI AN mpoBepermss OI'D
B OIpEeJEIEHHBIN JIeHb SK3aMEHa B OJJHOM ITYHKTE MPOBEACHHUS dK3aMeHa (Jaee —
TII13), pekomenayercs GOpMUPOBATH TAKUM 00pa3oM, 4ToObI 3ananus 23 u 24 B
9THX BapuaHTax BKIIOYATU B ce0si HAOOPHI PEaKTHUBOB, COAEPIKAIINECS B OJHOM
WM IBYX U3 8§ KOMILIEKTOB PEaKTHBOB, YKa3aHHBIX B TAOIHIIE 7.

II13 [omKHBI OBITH  3a0JIATOBPEMEHHO  OCHAIICHBI  HEOOXOIUMBIM
000pyZIOBaHNEM U PEAKTHBAMH, OTHOCSIIUMCS K TOMY KOMIUIEKTY, PEakTHBBI U3
KOTOpOI'O BKJIIOUEHHBI B 3a1aHus BapuaHntoB KM 1 mpoBeneHus sk3amMeHa B
KOHKPETHYIO 1aTy B KOHKPETHOM ITyHKTE ITPOBEJCHHUS HK3aMEHa.
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MoaroroBka WHAUBHAYAJbHBIX KOMILIEKTOB, [JIsi BbINOJHEHHS
KaxK/10ro koHkperHoro Bapuanta KUM OI'D yyactaukamu OI'D no xumun
B IIIID noJizkHa ObITH poBeeHA 320 1ar0BpeMEHHO (10 HaYaJia IK3aMeHa).

[ToaroroBka MHIMBUAYaAIbHBIX KOMIUIEKTOB y4acTHHKOB OI'D mo xumum
ocymectBisiercss B [I[1D cnenmanncTaMu, OTBETCTBEHHBIMH 33 IIOATOTOBKY
WHAMBHyaJIbHBIX KOMIUIEKTOB y4acTHUKOB OI'D 1o XMMUU 10 Havajga SK3aMeHa.
MunnmaneHblii Habop obopynoBanust B I1I1D, HE0OXOIMUMBIN Uil MOATOTOBKU
WHIUBUIYaJIbHBIX  KOMIUIEKTOB ydacTHHKOB OI'D mo xumum, ykasaH
B Ta0HIIE 8.

Tabmuya 8

KonmgecTso u3 pacuyéra Ha ofHy
ayauTopHio (15 3x3aMeHyeMBIX)

Z

O06opynoBanue

Becsl maboparopasie anekTporHbIe 10 200 T

2
CrimpToBKa 1abopaTopHas

Boponka koHu4eckas

[SS [ [ g e

CTekJIsTHHas Majouka

[Ipobupxka [1X-14 10

CrakaH BeICOKHi#t ¢ HocukoM BH-50 ¢ meTkoit

Hununap uameputensubiit 2—50-2

X[ I || N[ |W N[~

ITatus (moacTaBka) st mpodbupok Ha 10 THE3 N

=)

Jlepxarens s MpoOHpoK

—_
S

Hlnarens (Jioxxedka s 3a00pa BELECTB)

— ==~

—
—_

Pa3natounsblii 10TOK

—_
8]

Habop ¢akoHOB 1151 XpaHEHUsI paCTBOPOB 15 KOMITIEKTOB 1O 6 MTYK
U pEaKTHBOB

13 Iunuuap u3MepuTenbHbli ¢ HocukoM 1-500 2

14 Craxan Beicokuit 500 mi 3

15 Habop épuIMKoB U1t MBITBS TTOCY BT 3

16 Xanat 2

17 PesunoBbIC TTepUaTKH 2

18 3anIuTHBIC OYKH 1

19 CHupT STUIOBBII 20 mMI1 Ha OJJHY CITUPTOBKY

(Ha 1 pa3)
20 Bymara ¢unbsrpoBanibHast 1 Ha OJTMH IKCTIEPUMEHT

21 Kommiekt(b1) peakTuBoB (Ta0anua 7)

Hangnucu (dopmyna w/mnu Ha3BaHHE) Ha CKISHKAaX C BEUICCTBAMH,
BBIJaBAEMBIX JK3aMEHYeMOMY Ul MPOBEICHUS PEaKLUi, JODKHBI IOJHOCTHIO
COOTBETCTBOBATH MIEPEUHIO PEAKTUBOB, KOTOPHIH YKa3aH B YCIOBHH 33aHUSL.

> Tlpn nposenemun OID B 2024T. 3anamus, TpeOYIONE NPOBEACHUA XHMHUECKHX OKCICPHMEHTOB
C MCTOJIb30BAaHMEM yYaCTHMKAMHM DK3aMEHa CITMPTOBKH W/MIIM  BBITSOKHOTO Mikada, He OyayT BKIIOUEHBI
B KOHTPOJIbHBIE H3MEPHTE/bHBIE MATEPUAIIbI.
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Ipunoocenue 3

HNHeTpykuus no TexHMKe 0e30MaCHOCTH NMPU BbINOJIHEHUH 3aJaHus 24

—_

Bo Bpemst paboTs HE0OXOIUMO COOIOIATH YUCTOTY, TUIINHY U MTOPSIIOK.

2. Kateropuueckn 3ampemiaercss B J1a0OpaTOpHM NPHHUMATH IHILY, ITHTH
BOJly ¥ IPOOOBATh BEIECTBA HA BKYC.

3. Hennp3s npuctynats K paboTe, MOKa He MPOHICH HHCTPYKTAXK IO TEXHUKE
0€30TacHOCTH.

4. TIlpwm mpoBexeHHH PabOTHI MOKHO HOJIB30BATHCS TONBKO TEMH CKIISTHKAMH,
0aHKaMH U T.I., Ha KOTOPBIX UMEIOTCS YETKHE HAIHMCH Ha TUKETKAX.

5. CxiIsHKM C BeUIeCTBAaMH WJIM pacTBOpaMH HEoOXoaWMo Oparb OIHOI
PYKOH 3a TOPJIBIIIKO, a IPYTOH — IIOAEPKUBATh CHU3Y 3a JHO.

6. Ilpm mnepenuBaHWM PEAKTUBOB HE HAKJIOHSAHTECh  HAJ  COCyAaMH
BO M30eKaHMe TOMaJaHus Karelb KUIKOCTEH Ha KOXY, Ta3a WK OHekKIy.

7. Jlng mepeHoca XKHIKOCTU M3 ONHOM EMKOCTH B APYIYH PEKOMEHIYETCs
HCIIONb30BATh CKISTHKH C TIUIIETKOM.

8. Cocynpl ¢ peakTHBaMH IOCIIE HCHOJIb30BaHHS HEOOXOJUMO 3aKpHIBATh
IIPOOKAMH M CTaBUTh Ha COOTBETCTBYIOIINE MECTa.

9. CwmemmBas pacTBOPBI, HEOOXOJUMO CTPEMHTHCS, YTOOBI OONIMH O00BEM
cMecH He TipeBbiman 1/2 06béMa mpobupku (He 6oee 3—4 mi).

10. 3ampemaercs OpaTh TBEPIbIC BEIECTBA PYKaMHU: HUCIOJB3YHTE ISl ATOTO
IITIATEeNB/JI0KEUKY JUIS 0TO0pa CyXHX BEIIECTB.

11. [ns ompenerneHus 3amaxa BeIIECTBa CIEAYeT OCTOPOXXHO, HE HAKIOHSACH
HaJl COCYZIOM U He BAbIXasl Iy0OO0KO, JIETKUM ABWKEHUEM PYKU HalpaBiIsATh
Ha ceOs BBIICISIOMIMHCS ra3 (Iapsl BEIIECTBA).

12. TlepememmBasi. -CONEPXKUMOE IPOOMPKHM, 3alpeIlacTcss 3aKphIBaTh €&
OTBEpPCTHE IANBIEM PYKH: HCIONB3YHTEe M STOTO MPOOKY WM
nepeMelIanTe, cjierka NOCTYKUBasl MabLEM [0 HIDKHEH 4acTH NPOOHPKY.

13. B caydae pasnuBa SKUAKOCTH WM pacChllaHUs TBEPIOrO BeELIECTBA
coolmuTe 00 3TOM  OKCHEPTY, OICHUBAIOIIEMY  BBINOJHEHHE
1a00paTOPHBIX PabOT, WM OPraHU3aTOPy B Ay JUTOPHH.

14: B caydae yXynOmieHHs CaMOYYBCTBHSI COOOIIMTE 00 3TOM OKCHEPTY,

OILICHUBAIOIIEMY BHIIIOJTHEHHE JTa0OpPaTOPHEIX PabOT, MIIM OPTaHU3ATOPY

B ayAUTOPHH.
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