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TocynapcTBeHHasi HTOroBasi aTTeCTAIMA 10 00pa30BaTeJbHBIM
nporpaMMaM OCHOBHOTO 00111ero o6pa3zoBaHusi B ¢popme
OCHOBHOTO TOCY/IapCTBEHHOT0 IK3aMeHa

Cneundukanns
KOHTPOJIbHBIX U3MEPHUTENIbHBIX MaTepUaIoB
115t ipoBenieHust B 2024 rony
OCHOBHOTI'0 T'OCY/IapPCTBEHHOI0 9K3aMeHa
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Cneuudpuxanus
KOHTPOJIbBHBIX U3BMEPUTEJIbHBIX MATEPUAJIOB 1J151 IPOBECACHUSA
B 2024 roxy 0CHOBHOI'O roCy1apCTBEHHOI0 IK3aMeHa
no XUMUHN

1. HazHayeHHe KOHTPOJIBHBIX U3MepHTeIbHBIX MaTepuaios (KUM) OI'D
OcHoBHOIT TocynapcTBeHHbIH dk3ameH (OI'D) mpeacrtaBuser coboit dopmy
roCyJapCTBEHHOM WTOTOBOM aTTECTallUM, HNPOBOAMMON B ILENSIX OINpPEIeICHUS
COOTBETCTBHUS pe3yIbTaToOB OCBOCHHUS o0yuaromumucs OCHOBHBIX
00pa3oBaTeNnbHBIX MPOTPaMM OCHOBHOTO 00mero obpa3oBaHus TpeOOBaHUAM
(enepaTbHOrO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa. [l yKa3aHHBIX
neneil MCHonb3ylOTCS KOHTPOJIbHBIE U3MepHuTenbHble Martepuansl  (KHMM),
MPECTABIISAIONINE COO0I KOMIUIEKCHI 33IaHUi CTaHIAPTU3UPOBAHHON ()OPMBI.
OI'D npoBoauTtcst B cooTBeTcTBUHU ¢ DepepanbHbIM 3aKkoHOM OT 29.12.2012
Ne 273-®3 «O06 obpa3oBammu B Poccnmiickoit ®enmepanmm» u Ilopsaxom
NpOBEIEHUsT TOCYIAPCTBEHHOH MTOroBOH arrecTallid MO 00pa30BaTENbHBIM
nporpaMMaM OCHOBHOTO OOILIero 00pa3oBaHUs, YTBEPKAEHHBIM IIPHKa30M
Munnpocsemenus Poccun u Poco6pramsopa ot 04.04.2023 Ne 232/551.

2. TlokyMeHTBI, onpegensomue cogepxanue KM OI'D

Conmepxanne KHWM OI'D ompenensercss Ha OCHOBE (heaepajbHOTo
TOCYJapCTBEHHOTO 00pa30BaTEIHLHOTO CTAHAAPTa OCHOBHOTO 00IIET0 00pa3oBaHuUs
(nanee — ®I'OC):

1) npukaz  MuHucTepcTBa  mpocBemieHuss — Poccuiickorn  Denepauuu
o1 31.05.2021 Ne 287 «OO6 yrBepxkneHun (HeaAepasbHOro ToCyIapCTBEHHOTO
00pa30BaTeNFHOTO CTAaHJapTa OCHOBHOTO 00IIET0 00pa30BaHMUM»;

2) npuka3z MuHuCTepcTBa 00pa3oBaHusi U Hayku Poccuiickoii @enepaunu
ot 17.12.2010 Ne 1897 (c m3menenusimu 2014-2022 1r.).

Jeranm3upoBaHHbIe TpeOOBaHHMSA K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeFHOM MPOrpaMMBI OCHOBHOTO 00IIIero o0pa3oBaHMs, IPOBEPsieMbIe HA
ocHoBe @OI'OC 2021 1., SBIAIOTCS MPEEMCTBEHHBIMH TI0 OTHOIICHUIO
k TpeboBanmsiM ®I'OC 2010 T.

Ilpu paszpabdorke KM OI'D yumreBaeTcs conepkanue (eneparbHON
o0pa3oBaTeNbHOM INPOrpaMMBI  OCHOBHOTO —o0miero oOpa3oBaHms —(TIpHKa3s
MunuctepctBa npocsemienusi Poccuiickoit @enepanun ot 18.05.2023 Ne 370
«O06 ytBepkeHnn  (enepaabHON  00pa3oBaTENbHOM IMPOTPaMMBI  OCHOBHOTO
o0rrero o0pa3oBaHus»).

3. loaxoas! kK 0TOGOPY coaepxkanus, papadorke crpykrypst KUM OI'D
JINYHOCTHBIE ~ pE3yNbTaThl  OCBOCHHSA  OCHOBHOM  00pa30BaTeNbHOI
nporpaMmsl obydaronmmucs (Ha ocHoBe @I'OC 2021 r.) 0Tpa)karoT TOTOBHOCTB
00ydJaroluxcsa pPyKOBOACTBOBATbCS ~ CHCTEMON  IIO3UTHBHBIX  I[EHHOCTHBIX
OpHEHTalMil W PACIIUPEHHE OIbITa ASSATEIPHOCTH Ha €€ OCHOBE M B IIpoIecce
peanu3aluyd  OCHOBHBIX  HAIpaBICHUH  BOCIMUTATENbHOH  JEATEILHOCTH.
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CopnepxaHre W pe3ynbTaThl BbIMONHEHHS 3amaHuii OI'D cBA3aHBI B TOM 4YHCIE

C IOCTIDKCHHEM  CIICAYIONNX JIMYHOCTHBIX pe3yJbTaTOB OCBOCHHS OCHOBHOM

obpazoBarenbHoi mporpammbl o ®I'OC 2021 r. B uacTH (U3NYECKOTO

(oco3HaHMe MOCNENCTBUI M HEMPHUATHE BPEAHBIX MPHUBBIUEK W UHBIX (HOPM Bpena

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

NPaKTHYECKOMY M3YUCHHUIO IPOQECCHil B TPyJa Pa3IMIHOrO POJa, B TOM YHCIE Ha

OCHOBE NPUMEHEHHS M3y4aeMOro MPEAMETHOTO 3HaHHUs U Jp.), SKOJOTHYECKOTO

(opueHTaIs HAa TPUMEHEHNE 3HAHWN M3 CONMAIBHBIX U €CTECTBEHHBIX HAayK IS

pelreHuss 3amad B 00JNacTH OKpYyKaromiel cCpensl, IIAHHPOBaHUS IIOCTYIIKOB

W OIICHKH WX BO3MOMKHBIX TIOCJIEACTBUIM U1 OKpyXaloumied cpempl W JIp.)

BOCIIUTAHUS, & TAaKKe MPHUHATHA IIEHHOCTH HAayYHOTO IO3HaHUS (OpHeHTaLus

B ICATENILHOCTH HAa  COBPEMEHHYIO CHCTEMY HAy4YHBIX  IIPEICTABICHUI

00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BHTHsS 4YeNOBEKa, MPHPOABI M OOIIEeCTBa,

B3aMMOCBSI3SX YeJIOBEKa C MPUPOJHON M COlMabHOU cpenoi u np.). [logpoOHas

UHQOPMAIHS O JIMYHOCTHBIX PE3yJbTaTax OCBOSHHS OCHOBHOH 0Opa3oBaTeNbHOM

nporpammsl 1o ®I'OC 2010 r. 1 peeMCTBEHHBIX JIeTATM3UPOBAHHBIX TPEOOBAHMAX

K JHUYHOCTHBIM pesynpTaraM Bo @OI'OC 2021 rT. mpuBegeHa B paszzene 3

koaudukaropa.

Bxmrouénnsie B KM OI'D 3anmaHus BBIABISIOT AOCTHXKEHHE METanpe-
METHBIX W TIPEIAMETHBIX PE3yJbTATOB OCBOSHHS OCHOBHOW 00pa3oBaTeNbHOM
IpOrpaMMbl OCHOBHOTro ooOuiero o6Opa3oBaHus. llpy BbINONHEHHWU 3alJaHMUH,
MOMHMMO MPEIMETHBIX 3HAHWH, YMEHHUH, HaBBIKOB M CIIOCOOOB IMO3HABATEIbHOM
NIeSITeIEHOCTH, BOCTPeOOBaHBI TaK)Ke YHUBEpPCATIbHBIE YUeOHbIe MO3HABATEIbHEIE,
KOMMYHHUKATHBHBIC W  PETyJATHBHbIC (CaMOOpraHu3alus ¥ CAMOKOHTPOJIb)
JIEHCTBUS.

Pazpaborka KHM ocymecTBisimack ¢ y4€TOM CIEAYIOMUX OOMIMX
MTOJIOKEHU.

—  KHM opueHTHpOBaHBI Ha MPOBEPKY CHOPMUPOBAHHOCTH YMEHHM, BHIOB
JESITeNbHOCTH, KOTOpblE HEOOXOTUMBI MpPU YCBOGHHM CHCTEMbl 3HAHHMH,
paccmMaTpuBaeMO B KauecTBE HWHBAPHAHTHOTO sApa  COAEPIKAHUS
JEHCTBYIONIMX TPOTpaMM IO XUMHH JUIS OCHOBHOH IKOJBL TpeGoBaHums
K pe3ysbTataM OOyUYCHHUsS ONpPENENSAIOTCS B COOTBETCTBHHU C (peaepanbHbIM
TOCYJapCTBEHHBIM 00pa30BaTeNbHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHusI.

— KHUM npusBanbel obOecriedynBaTh BO3MOXHOCTh IU(PPEpEHIUPOBAHHON
OIIEHKH TMOATOTOBKM 3K3aMEHYeMbIX. B 3THX MeNsX MpoBepKa OCBOCHUS
OCHOBHBIX ~YMEHMH W  DJIEMEHTOB  COJEpKaHUS  Kypca  XUMUHU
OCYIIECTBIISIETCSI Ha TPEX YPOBHSIX CIOXKHOCTH: 0a30BOM, ITOBBIIICHHOM
Y BBICOKOM.

—  VYueOHbIi MaTepuain, Ha 0aze KOTOPOro CTPOSTCS 3aJaHUs, 0TOMpaeTrcs Io
NPU3HAKy €ro 3HAuYUMOCTH Uil OO0IeoOpa3oBaTeNbHON MOATOTOBKH
BBIITyCKHUKOB OCHOBHOM MIKONEI. [Ipy 3TOM 0c000€ BHUMAaHHUE YAEISIETCS
TeM 3JEMEHTaM COJCPKaHUs, KOTOPHIE MONydJaroT CBOE pa3BHTHE B Kypce
XUMUH CPEeJHEN IIKOJIBL.
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Conepxanue 3agaHuii pa3paboTaHO IO OCHOBHBIM Te€MaM Kypca XHUMHH,
00bEeTMHEHHBIM B CEMb COJICPIKATEIBHBIX 0J0K0B: «[lepBOoHAYAbHBIC XUMUIECKUE
nouatus», «llepuoguueckuii 3akoH u Ilepuomnyeckas cucTeMa XUMHYECKHX
anementoB J.U. MenneneeBa. CrpoeHue aroma», «CTpoeHHE BEIIECTBaY,
«Xumuyeckue peakuuu», «BaxHednne IpenCcTaBUTENM  HEOPraHUYECKHUX
BemecTB. HeMeTaibl ¥ MX COeNMHEHUS. METallibl U UX COCIUHECHHUN», « XHMUS
U OKpYy>Karomas cpenay, «Pacuére.

4. Cs3b 3xk3amMeHanMoHHoi Moaenaun OI'd ¢ KUM EI'D

IIpeemctBennocts Momenu OI'D 2024r. ¢ KUM EID mo xumun
MPOSBIISIETCS KaK B COJEpPXKAaTeNbHOM, TaK U B JIEATEIBHOCTHON COCTaBJISIOIIEH
9K3aMEHALMOHHON MOAENIH. DTO CTajJ0 BO3MOXHBIM IpexJe Bcero Omaaronaps
UCIIONIb30BaHUIO (GopM H (HOPMYIUPOBOK 33TaHUM, AaHATOTHYHBIX MOJEISM
samanuit ET'D. Tak, mis mpoBepkd CHOPMHPOBAHHOCTH YCBOCHHMS MHOHSITHH,
M3y4YaeMbIX B CHCTEMaTHYECKOM Kypce XUMHH OCHOBHOM IIKOJIBI, IPEAJIaratoTcs
3aJaHus Ha CPaBHEHME WM Kiaccu(HUKaLNIO IIpeIaraeMblX 0ObEKTOB, a TAKXKE Ha
UX IPUMEHEHHE B MPOIecce aHAIN3a XUMUIECKOH HHPOpMaIHH.

B KM OI'D no xumuM Takke BKIIOYEHBI 33/1aHus, IpeayCcMaTpUBAIOIINe
MPOBEPKY YMEHHs MPOTHO3MPOBATH BO3MOJKHOCTb IPOTEKAHUS XUMHUYECKHX
peakuuii ¥ cocTaB 00pa3yIOUINXCs NPOIYKTOB PeakLuii, OUCHIBATh NPU3HAKH HX
NPOTEKaHWsT WM OIPENCTATh PEaKTUBBL, HEOOXOMUMBIE JUIS TPOBEICHUS
KayeCTBEHHBIX PEaKLIUH.

Tak xe, kak u B BapuaHte EI'D, Ooibilioe BHHMaHUE YJEJIEHO MPOBEPKE
cOPMUPOBAaHHOCTH  CHUCTEMHBIX  3HaHMH O  XUMHYECKHX  CBOWCTBax
HEOPTaHWYECKHUX BEILECTB.

5. XapakTepucTuKa CTPYKTYpbI 1 coaep:xanua KUM OI'D

Pabora cocTout U3 AByX HacTeil.

Yacte 1 comepxkut 19 3amaHuii ¢ KpaTKMM OTBETOM, IOAPA3yMEBAIOIINX
caMmocCTosITenbHOe (OPMYJIMPOBaHME W 3alMCh OTBETa B BHIAE 4YHCIa WIH
MIOCIIEZI0BATEIBHOCTH HUPD.

Yacte 2 couepXuT 5 3amaHuii: 3 3afaHds 3TOW YaCTH IMOApPa3yMEBarOT
3aMuCh Pa3BEPHYTOTrO OTBETA, 2 3aJaHUs STOW YaCTU MPENIoaraioT BHIIOJIHEHHE
peasbHOTO0 XUMHUYECKOTO IKCIIEPUMEHTa U 0)OPMIICHHE €TO PE3yIbTaTOB.

Pacripeenenne 3aganuii mo wactssm KVIM npencrasneno B tabmmre 1.

Tabnuya 1
Yacru | KomnuectBo | MakcuMaIbHBIH IIponeHT MakcUMaIbLHOTO Tun 3aganni
paboThl | 3amaHMit HEPBUYHBIH MePBUYHOr0 Oaia 3a 3aJaHus
Oamn JTAHHOW YacTH OT MaKCHMAaJIbHOTO
HepBUYHOro Oasuia 3a BCIo pabdory,
pasHoro 40
Yacrs 1 19 24 60 C kparkum
OTBETOM
YacTs 2 5 16 40 C pa3BEpHYTHIM
OTBETOM
Hroro 24 40 100
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6. Pacnipenenenue 3aganmii KMM OI'D no coaep:kaHuio, MpoBepsieMbIM
TpeO0OBaHMAM K pe3yJbTaTaM OCBOGHHMSI OCHOBHOW oOpa3oBaTe/bHOIl
NMPOrpamMMbl OCHOBHOT0 00111ero 00pa3oBaHus

IIpu onpenenennn konmdectsa 3aganuiit KUM OI'D, opueHTHpOBaHHBIX HA
IPOBEPKY YCBOCHHUS Y4eOHOTO MaTepHana OTACNBHBIX COIEpXKaTeIbHBIX OJOKOB/
JIUHWHA, YYUTBIBAJICS TIPEXKJIE BCETO 3aHMMAaeMblii MU 00BEM B CO/Iep)KaHUU Kypca
xumuu. Hampumep, ObT mpUHAT BO BHHMaHue TOT (hakT, YTO B CHCTEME
MOATOTOBKM OOYYaIOMIMUXCS OCHOBHOW IIKOJBI HanOONbIIMHA OO0BEM 3HAHHH,
OTIPEAETSAIONINX YPOBEHb UX IMOJATOTOBKH, OTHOCHTCS K TaKHM COJEpPXKATEIbHBIM
OmokaM, Kak «XHMUYECKHE peakuun» U «BakHellme mpencTaBUTENH
HEOPraHW4ecKuX BelecTB. Hemeramnbl M UX coeAWHEHUS. MeTamisl U HX
coequHeHus»». [lo 3TOM mpuymHE CymMMapHas Jois 3ajgaHuil (0T  oOIero
KOJIMYECTBA BCEX 3a/laHui), IPOBEPSIOLINX YCBOGHHE UX COAEPKaHUs, COCTaBUIIa
35% u 25% cOOTBETCTBEHHO.

Pacripenenenne 3amaHMii 1O comep)KaTENbHBIM — pas3lienaM  OTPaXKaeT
Tabnuna 2.
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7. Pacnpenenenue 3aganuii KUM OI'D no ypoBHSIM CJI10KHOCTH

Yacte 1 KHUM coxmepxut 14 3amaHuii 0a30BOro ypoOBHSI CIIOKHOCTH
U 5 3aJJaHUi NOBBILIEHHOTO YPOBHS CIOXHOCTH. YacTh 2 COAEpX HUT 5 3amaHuit
BBICOKOT'O YPOBHSI CJIO’KHOCTH.

Pacnpenenenue 3aiaHuii 0 YPOBHSIM CIIOKHOCTH TMPEACTABICHO B TabmuIe 3.

Tabnuya 3
VpoBeHb KommaectBo | Maxkcumanbablii | [IpoleHT MakCHMaIbHOTO MEPBUYHOTO
CJIOXHOCTH 3a7aHui HEePBUYHbIH Oat OaJita 3a 3a/laHust JAHHOTO YPOBHS
3a/1aHui CIIOX)KHOCTH OT MaKCHMaJIbHOTO
MIEPBUYHOTO Oajuia 3a BCIO paboTy,
pasHoro 40
BbazoBbrit 14 14 35
TToBbIlICHHBIH 5 10 25
Bricoknii 5 16 40
Hroro 24 40 100

Tabruya 2
Ne Haspanue paznena KomnuectBo |  Makcu- IporieHT MakCUMaIbHOTO
3aJJaHUi MaJibHbIN MePBUYHOTO Oasuia 3a 3aaHus
NIEPBUYHBIA | JAQHHOTO BHUJA ACSATEIBLHOCTH
Gaun OT MaKCHMAJIbHOTO IEPBHYHOTO
6aa 3a Bcio paboty,
pasaoro 40
1 | IlepBoHavanbHBIC 3 4 10
XUMHUYCCKHUEC TTOHATHUSL
2 | Ilepuoamyeckuii 3aK0H 3 4 10

u [lepuoauyeckas cucrema
XUMHYECKHX 3JIEMCHTOB
J.N. Menneneena.
Crpoenue aToOMOB

3 | CtpoeHue BemniecTBa 1 1 2,5
4 | Baxneinme mpeacTaBUTeN 6 14 35
HEOPraHUYECKUX BCIECTB.
Hewmeranmis

M UX COCIUHEHMS.
MeTauibl U MX COCTUHEHUS

5 | X¥MHYECKHE peaKIuu 7 10 25

6 | XuMus 1 OKpy>Karoas 2 3 7,5
cpena

7 | Pacuérnl 2 4 10

Htoro 24 40 100
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8. [Ipoao/EKMTEIBHOCTD IK3aMeHa
Ha BeimonHeHue sk3aMeHalMoOHHOM paboThl oTBoAUTCS 3 yaca (180 MuHyT).
Pexomennyemoe Bpems Ha BbIIOJNHEHHME 3agaHuil yacth 1 — 60 MuHYT
(1 gac), a Ha BeIMONMHeHUE 3ananuil yactu 2 — 90 munyT (1 ac 30 MUHYT).
K BblmosnHeHMI0 3agaHus 24 y4acTHMK MOMKET MPHUCTYNaTh Iocie
BBITNOJIHEHUS 3aaHus 23 1 He paHee ueM uepe3 30 MUHYT Hociie Havaja 3K3aMeHa.
Ilocne BeImonHEHUs 3aiaHus 24 3K3aMEHYEMBId UMEET NPaBO IPOJOJIKATh
BBITIOJTHEHHUE APYTUX 3aJaHUH SK3aMCHAIIMOHHOM paboTHI 10 OKOHYAHHS SK3aMeHa.

9. lonoJHUTebHbIE MATEPHAJILI M 000PY/I0BaAHUE
IlepedeHs MOMOTHHUTENBHBIX MATEPUAIIOB U 000PYIOBAHUS, UCTIONB30BAHUE
KOTOpBIX pa3pemieHo Ha OI'D, yTBepkagaercs NpUKa3oM MHUHIIPOCBEIICHUS
Poccuu n PocobpHanzopa.
YdacTHHKaM 3K3aMeHa pa3penaeTcsi KCIoab30BaTh CIEIYIONIHe MaTepHaIbl
1 000py10BaHHE:
— Ilepuoanueckas cucrema xumuueckux aneMeHTos JI.11. Menneneesa;
—  TabyuIa pacTBOPUMOCTH COJIEH, KUCIOT U OCHOBAaHHI B BOIE;
—  DIEKTPOXUMUYECKUH Psill HAPSKEHUI METAIIOB;
—  HEeNporpaMMHPYyEMBbIil KAIbKYJISATOD;
— nabopaTopHoe 000pydOBaHHE [UIi MPOBENCHHUS XHMHUYECKHX OIBITOB,
npenycMoTpeHHbIX 3ananusamu KUM (Tlpunoxenue 2);
—  WHIUBHIYaIbHBIH KOMIUIEKT XHMHUYECKHX PEaKTHBOB M 00OpYIOBaHUS
(ITpunoxenue 2).
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10. CucTeMa onleHMBAHMSI BBINOJHEHUS OTAeJIbHBIX 3aIaHUi
M IK3aMEHAUHOHHOI pa0oThl B LieJIOM

IIpaBmiibHOE BBINIOJIHEHHE Kaxoro u3 3ananuit 1-3, 5-8, 11, 13-16, 18, 19
omeHuBaercst 1 OammoM. 3aqaHue CUUTAETCS BBINIOJIHEHHBIM BEPHO, €CJIA OTBET
3amMcaH B TOH GopMe, KoTopasi yka3aHa B UHCTPYKIMH 11O BBHITIOJHEHHIO 3aIaHHS,
1 IIOJIHOCTBIO COBIIAZAET C ATAJIOHOM OTBETA.

IIpaBuibHOE BBINIONHEHHE Kakaoro w3 3amanud 4, 9, 10, 12 u 17
oreHMBaeTcs 2 GayutaMu. 3aJaHue CUUTACTCS BBHITIONHEHHBIM BEPHO, €CIH OTBET
3alMcaH B TOH GopMe, KoTopasi yka3aHa B HHCTPYKIMH IO BBHITIOJHECHHIO 3aIaHHUS,
1 IOJHOCTBIO COBIAJaeT C 3TAJOHOM OTBETA: KaXKAbIii CMMBOJI B OTBETE€ CTOUT Ha
CBOEM MecTe, JIMIIHHE CHMBOJBI B OTBETE€ OTCYTCTBYIOT. BricTaBisercs 1 Oa,
eclii Ha J000i ONHOW MO3WIMU OTBETa 3allMCaH He TOT CHUMBOJ, KOTOPBIH
MPEJICTAaBIICH B ATAJIOHE OTBeTa. BO BceXx Apyrux ciydvasx BeictaBisieTcs 0 Oayuios.
Ecnmu xonmmuecTBO CHMBOJIOB B OTBeTe Ooipine TpeOyeMoro, BBICTaBISETCS
0 6ayutoB BHE 3aBHCUMOCTH OT TOTO, OBUIM JIM YKa3aHBl BCe HEOOXOAUMBIE
CHMBOJIBL.

IIpoBepka BbImonHeHUs 3agaHuii  20—23 wactu 2  OCYLIECTBISETCS
NPEAMETHOH KOMHCCHEH B COOTBETCTBUM C KPHUTEPUSMH  OLIEHHBAHUS
BBIMOJHEHUS. [Ipy OICHWBAHWY BBHIMOJHEHUS KaXKIOTO W3 3aJaHWil 3KCIEpT Ha
OCHOBE TIPEJOCTABJICHHBIX KPUTCPHUEB OLICHUBAHHUS BBIABISET B  OTBETE
9K3aMEHYEMOI'0 OIICHMBAEMBIC 3JIEMCHTBI, KAXKIbIH M3 KOTOPBIX OIICHUBACTCS
1 6ammom. MakcrmanpHas OILEHKA 3a BBITOJIHEHNE KaKI0ro u3 3amanuii 20 u 22 —
3 Oajuta; 3a BBIIOJIHEHHE Ka)KI0r0 13 3aaanuii 21 u 23 — 4 Gaa.

OLeHNBaHKUE BBIMOJHEHUS 3a/laHusi 24 OCYIIECTBISICTCS HEIMOCPEICTBEHHO
NIPY BBIIOJIHEHWM YYAaCTHUKOM ODK3aMEHa 3a/IaHMsl B ayTUTOPUHU ABYMS WIEHaMHU
NPEAMETHOH  KOMHCCHH  (9KCIepTaMH),  OICHHUBAIONIMMH  BBHIMOTHEHUE
nabopaTopHbIX PabOT, HE3aBUCUMO Ipyr OT Japyra. MakcuManbHBIA Oaymn 3a
BBITIOJIHEHUE 3ajaHus 24 — 2. Pe3ynbTaThl OILICHWBAHUS BBIMIOJHEHUS 3a1aHus 24
BHOCSITCS B OTJEJNBHYIO BEIOMOCTh H HE JOBOJTCS IO CBENEHHs ydacTHHKa EI'D
B JIEHb DK3aMeHa.

3amaHusi ¢ pa3BEPHYTHIM OTBETOM MOTYT OBITh BBITIOJIHEHBI 9K3aMEHYEMbBIM
pasubMu criocobamu. [ToaTOMy npHUBEIEHHBIE B KPUTEPHUAX OLIEHUBAHUS 00pa3IIbl
peleHnit ciaeayeT paccMaTpUBaTh JIUIIb KaK OJWH M3 BO3MOXKHBIX BapHaHTOB
OTBETa. DTO OTHOCHUTCS MPEXKJIE BCErO K Crocodam penieHus pacy€THBIX 3a1ad.

MakcuMallbHBI TEPBUYHBIA OaJll 32 BBINOJIHEHHE HSK3aMCHALIMOHHOM
pabotsr — 40.

B cootBerctBuu ¢ IlopsiakoM TpPOBEICHUS TOCYNAPCTBEHHOW HTOTOBOM
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 SK3aMEHAMOHHEIX Pa0oT BKIIIOYACT B ceOs:
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1) MPOBEPKY ¥ OICHUBAaHWE MPEIMETHHIMH KOMHUCCUSMH Pa3BEPHYTHIX
OTBETOB (B TOM 4Hciie YCTHBIX) Ha 3amaHusi KM B COOTBETCTBUU C KpUTEPUSIMHU
OILIEHMBAHUS MO0 COOTBETCTBYIOIIEMY Y4eOHOMY IpeaMeTy, pa3pabdoTKa KOTOPHIX
OpPraHU3yeTCs POCO6pHa,£[30p0M1 <...>

ITo pe3ynbTaTam mepBoil ¥ BTOPOH MPOBEPOK IKCIEPTHI HE3ABUCUMO APYT OT
JIpyra BBICTABIISAIOT MEPBUYHBIC OAJUIBI 32 KKIBIH Pa3BEPHYTHIH OTBET HA 3a/1aHUS
KUM. <...>

B ciydae CymiecTBEHHOTO pacxXOXKAEHHs B  TEPBUYHBIX Oaiax,
BBICTABJICHHBIX  JIByMs ~ OKCIIEPTaMH,  Ha3HadaeTcs  TPEThs  MpOBEpKa.
CymecTBeHHOE pacxXOXIeHHE B TEPBUYHBIX OajlaX ONpeneNieH0 B KPUTEPHIX
OILIEHMBAHUS MO0 COOTBETCTBYIOIIEMY YYeOHOMY IpEaMETy, pa3pabdoTKa KOTOPHIX
opranusyetcs PocoOpHaI30poMm.

Tperuit »skcnepT Ha3HAYaeTCs IO COTJIACOBAHUIO C  MpeJcenaTesieM
MPEIMETHOH KOMHCCHMM U3 YHCJIAa O3KCIEPTOB, paHee HE  MPOBEPSABIINX
9K3aMEHAMOHHYIO padoTy.

TpeTbeMy 3KCIEPTY MPEOOCTABISETCS WHPOPMAIHMs O MEPBUYHBIX Oajax,
BBICTABJICHHBIX YKCIIEPTAMH, PAHEE NIPOBEPSBIIUMH SK3aMEHALIMOHHYIO paOOTYy».

Cy1ecTBeHHBIMH CUUTAIOTCS CIEAYIOMINE PACXOXKICHHS.

1. PacxoxaeHue Mexay OajslaMH, BHICTABJICHHBIMH JIBYMS SKCIIEPTaMH 3a
BBINOJIHEHHE JTF000r0 u3 3amanuii 20-23, cocrasnseT 2 win 6onee Oamna. B aTtoM
clly4yae TpPETHH DKCIEepT IMPOBEpSET TOJIbKO TE OTBETHI HAa 3a/laHus, KOTOPBIC
BBI3BAJIH CTOJIb CYHIECTBEHHOE PACXOXKACHUE.

2. PacxoxaeHue B pe3ysbTaTax OIICHHUBAHHUS JABYMs dKCIIEpPTAaMH OTBETa Ha
onHO w3 3aaaHuil 20-23 3akmo4yaercs B TOM, YTO OJMH JKCIEpPT yKaszajd Ha
OTCYTCTBHE OTBETa Ha 3aJaHMEe B K3aMEHALMOHHOW paboTe, a APYrod sKCmepT
BBICTABHJI 32 BHINOJHEHHE 3TOTO 33aJaHus HeHyJIeBoH O0amt. B aToMm ciywae Tperuit
JKCIEPT MPOBEPSET TOJLKO OTBETHI HA 3aIaHKs, KOTOPBIC OBLTH OI[CHEHBI CO CTOJb
CYIIECTBEHHBIM pacxoxaeHueM. CUTyalllu, B KOTOPBIX OJMH JKCIEPT yKazald Ha
OTCYTCTBHE OTBETa B DK3aMCHAIIMOHHOW pPadOTe, a BTOPOW JKCIEPT BBICTABHII
HYJICBOM Oalia 3a BBIIOJHEHUE O3TOTO 3aJaHus, HE SBISIOTCS CUTYallHsIMHU
CYIIECTBEHHOTO PACXOXK/ICHHS B OI[ICHUBAHUU.

Ha ocHoBe 6annoB, BEICTaBICHHBIX 32 BBIMOJHEHHUE BCEX 3aJaHUN PaOOTHI,
TIOJICYNTHIBACTCS] CyMMapHBIN IEPBUYHBIN 0aJI, KOTOPBIA MEPEBOJUTCS B OTMETKY
0 MATHOAUTLHOM IIKaJIE.

11. YcaoBusi npoBeaeHusi padoThl

Jnst  BBIONHEHHS XUMHYECKOTO 3KCHEPHMEHTa, IIPEIyCMOTPEHHOTO
3agaHusMu 23 u 24, KaxIOMy YYacTHMKY OK3aMeHa Ipeljiaraercs
WHIUBUIYaJbHBIA ~ KOMIUIEKT, COCTOSAIIMH W3  ompeaenéHHoro  Habopa
000pyIOBaHUS 1 PEaKTHBOB.

" Yacre 14 craten 59 demepanbroro 3akoma or 29.12.2012 Ne 273-®3 «O6 oGpasopanmu B Poccuiickoii
Denepanuny.
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IIpu BbIMONIHEHNWW 3a7aHus 24 y4YacTHHK DK3aMEHAa MOXET HCIOJb30BaTh
3allUCH B YEpHOBUKE C OTBETOM Ha 3aJaHue 23, a Takxke JeslaTh 3alHcu
B UEPHOBHKE, KOTOpBIE BIIOCIEACTBHM BIIPaBE HCIIOIb30BaTh NPH BHIOJTHEHUH
JPYTUX 3a/IaHHH YK3aMEHAIIHOHHOW pabOTHI.

HabGop peakTHBOB 11 BBINOJHEHUS XHMHYECKOTO OKCIEPUMEHTa,
MPEAYCMOTPEHHBIX 3amaHusaMu 23 W 24, BKIIodaeT B ceOs MIECTh Pa3IMIHBIX
BEIIECCTB (MM WX PACTBOPOB), MEPEUUCICHHBIX TEpel 3aJaHueM 23 KaKIoro
Bapuanta KHWM. Haanuen Ha CKISHKAX € BellecTBAMM, BbliaBaeMbIX
IK3aMeHyeMOMY [Jisi  NpOBeJeHHsl Ppeakuuil, [J0JUKHBI  MOJHOCTHIO
COOTBETCTBOBATH MEPEYHI0 PEAKTHBOB, KOTOPBIH YKAa3aH B YCJIOBUH 3a/1aHUS.

IIpoBenenne mabOPaTOPHBIX OMNBITOB TIPH BBHINONHEHWW 3amaHus 24
OCYIIECTBIISIETCS] B YCIOBUSAX XUMHUYECKOHN JTabopaTopuu, 000pyA0BaHUE KOTOPOH
JIOJDKHO COOTBETCTBOBATh TpeboBanusiM CanllnH k kabuHeTam XuMuM.

Ilepen HavasoM »dK3aMEHAIIMOHHOM pa0OTBl MM MEpeA  HadaloM
BBIMOJHEHUST  3afaHusi 24  CHOCIMaIMCT 10 TPOBEICHUI0 HHCTPYKTaxKa
1 00eCTeUeHUI0 J1a0OpPaTOPHBIX pabOT MPOBOJUT HHCTPYKTAX Y4YaCTHHUKA(-OB)
9K3aMeHa MO TEXHHKe Oe30MacHOCTH TIpH OOpamieHHH C JTabopaTOpPHBIM
00OpyZIOBaHHEM W pPEAKTHBAMHU TMOJ TOMAIMUCH KaXIOr0 YJYacTHHKA JK3aMCEHa.
K BommonmHenuio 3amanus 24 He  JIONYCKAIOTCSl  YYAaCTHUKM  OK3aMeEHa,
HE MPOIIEANINe HHCTPYKTaXa Mo TeXHUKe Oe30macHocT. [IpuMepHast HHCTPYKIUS
0 TeXHUKe Oe3onacHocTH npuBeaeHa B [Ipunoxennn 3.

B nensx obecrieueHus OLlEHUBAHUS BBINOIHEHUS 3a1aHus 24 y4aCTHUKAMH
9K3aMeHa B KaXJIOW ayJUTOPHH, INle YIACTHUKU dK3aMeHa TPOBOMSAT XUMUIECKUE
9KCHEPUMEHTHI, NPEeIyCMOTPEHHbIE 3alaHueM 24, MPUCYTCTBYIOT ABa JKCIEPTa,
OLICHMBAIOLINX BHIMOJIHEHNE TaOOpaTOPHBIX PadoT (3amaHus 24).

Ilepeunn BemiecTB ¥ JIAOOPATOPHOTO OOOPYJIOBaHUS, BKIIOYAEMBIX
B KOMIUIEKTBl JUIS BBIIOJHEHUS OKCIEPUMEHTAIbHBIX 3aJaHUH, COCTAaBICHbI
Ha OCHOBE OOIINX MepeuHei, KOTOpbIe MpUBeAeHbI B [Iprnoxenun 2.

12. N3menenust B KUM 2024 roaa no cpaBaenuio ¢ 2023 rogom
W3menenus ctpykTypsl u conepxanus KIIM oTcyTcTByIOT.
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Ipunooicenue 1

Ne [IpoBepsiemble TpeaMeTHBIE TPeOOBaHUS Kogst Koppl TpeGoBanmii | YpoBens | MakcumanbHbiii| [IpumepHoe
3alaHus K pe3yJIbTaTaM OCBOEHHsI 00pa30BaTeIbHOM MPOrpaMMBbl MIPOBEPSIEMBIX K YPOBHIO IIOA- | CJIOXKHOCTH | 0ajul 3a BBIIOJI-| BpeMs BBINOJ-
JJIEMEHTOB TOTOBKH 3a1aHusA HEHHE 3a/1aHUs | HEHWs 3alaHUs
CoJlepyKaHUs BBIIIYCKHUKOB (MuH.)
Yacrs 1
1 Bnanenune cucTeMoil XMMHYECKMX 3HaHWi u ymenme | 1.1,1.2,6.3, 1.1,3.1,3.2 b 1 3
6.4,6.5

NPUMEHATh CHCTEMY XHMHYECKHX 3HAaHUMH, KoTopas
BKJIIOUAET BaXKHEHIINE XUMHUECKHUE MTOHATHS: XUMUYECKUN
3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE
BEIIECTBO, OJHOPOJHAS ¥ HEOJHOPOJHAsl CMECh, IpPEACiIb-
Ho nomyctuMmasi KoHuentpauus (II/1K), xoppo3us meran-
JIOB, CIUIaBbl; yMeHHMe MHTErPHPOBaTh XMMUYECKHE 3Ha-
HUS CO 3HAHUSMU JIPYTHX Y4EOHBIX TPEIMETOB;

BJIajleHHe OCHOBAMM XMMH4YeCKOH IPaMOTHOCTH, BKJIIO-
yauei: yMeHHe MPaBUIbHO MCIIOJIB30BaTh HU3YyUYECHHBIE
BELIECTBA U MaTepUaJIbl (B TOM YUCIIE MUHEpAJbHbIE y100-
pPEHHUs, METaJUIbl U CIUIAaBbl, MPOIYKTHI NEpepabOTKU MpH-
POIHBIX MCTOYHHMKOB YTJIEBOAOPOAOB (YIJIs, IPUPOIHOTO
ra3a, He()TH) B OBITY, CEJILCKOM XO3sIiCTBE, HA MPOU3BO/I-
CTBE M NMOHMMAaHWE 3HAYECHHUS KHUPOB, OEIKOB, YTICBOIOB
JUIs OpraHu3Ma 4YejoBeKa; YMEHHE IPOrHO3UpPOBATh
BJIMSTHUE BEILECTB U XUMUYECKUX MPOLIECCOB HA OpraHU3M
YeJIOBEKA U OKPY’KAIOIIYI0 PUPOAHYIO Cpey
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No
3aJaHUsA

[IpoBepsiemble TpeAMETHBIE TPEOOBAHNUS
K pe3yJibTaTaM OCBOCHHUS 00pa30BaTEIbHON MPOTPAMMBI

Koxpr
MPOBEPSIEMBIX
3JIEMEHTOB
COJIepIKaAHS

Kombr TpeGoBanmii

K YPOBHIO NOJ-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOXHOCTH
3a/1aHUS

MaxkcuManbHBIN
0aJI1 3a BBIIOJI-
HEHUE 3a1aHus

[TpumepHoe
BpeMsI BHITION-
HEHUS 3a1aHUS

(MuH.)

YMeHne 00BSICHATH CBS3b MOJIOKEHHsS 3yiemeHTa B Ile-
PHUOIUYECKOW CHUCTEME C YHCIOBBIMU XapaKTEePUCTHKAMH
CTPOEHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3aps]l
sypa, o0Iee YHCIIO JICKTPOHOB), PACIPECICHUEM JJICK-
TPOHOB MO SHEPIETHUECKUM YPOBHSIM aTOMOB MEPBBIX TPEX
NEPUOJOB, KalWig M KalblMsl; yMeHHMe HCIMO0JIb30BaTh
MOJIETIH JIJISl OOBSICHEHHSI CTPOSHUSI aTOMOB M MOJICKY T

2.1,2.2

1.2,5

b

3

IIpencraBiieHne O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (pauyC aToMa, 3JIEKTPOOTpHULIA-
TEIBHOCTH), MMPOCTHIX U CIOXHBIX BEIIECTB OT IMOJIOKECHHUS
snemeHTOB B [lepunoanueckoii cucteme (B MaJIbIX MepUoaax
Y TJIaBHBIX MOJTPYMIAx) U AIEKTPOHHOTO CTPOEHUS aToMa

23

YmMmenue onpeacjasaTb BaAJICHTHOCTb U CTCIICHb OKHCJICHUA
XUMHYCCKUX 3JICMCHTOB, 3apdJl HOHA

1.3

8.1

YMmeHnue onpenensiTe BUJ XMMUYECKON CBS3U U THII KpH-
CTaJUIMYECKOU CTPYKTYPHI B COCIUHEHUSIX

3.1

8.2

IIpencraBiieHne 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMUMHUYECKHX 3JEMEHTOB (paguyc aTroma, 3JIEKTPOOTpH-
HaTeJ'II)HOCTI)), IMPOCTBIX n CJIOKHBIX BCIICCTB oT
HoJoXeHus 1eMeHToB B Ilepuonuueckoil cucteme (B Ma-
JBIX IE€pUOJaxX M TJIaBHBIX nozn;rpynnax) H 3JICKTPOHHOI'O
CTPOCHHUSI aTOMa; yMeHHe OOBSICHATH CBS3b IOJOXKEHHUS
anemenTa B [leproandeckoii cucTeMe ¢ YUCIIOBBIMU XapaK-
TEPUCTHUKAMHM CTPOCHMS aTOMOB XHMHYECKHX 3JEMEHTOB
(coctaB u 3apsin sapa, 00IIee YHUCIIO AIEKTPOHOB), pacipe-
JICICHUEM 3JIEKTPOHOB IO  JHEPreTHYECKUM YpPOBHSIM
aTOMOB IICPBBIX TpéX NEprUOa0B, Kallvusd U KaJIbIIUA

22,23

5,6
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No
3aJaHUsA

[IpoBepsiemble TpeAMETHBIE TPEOOBAHNUS
K pe3yJibTaTaM OCBOSHUS 00pa30BaTEIILHOM MPOrPaMMbI

Koxpr

POBEPSEMBIX
3JIEMEHTOB
COJCPIKaHMS

Kombr TpeGoBanmii
K YPOBHIO TIOJI-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOXHOCTH
3a/1aHUS

MaxkcuManbHBIN
0aJI1 3a BBIIOJI-
HEHUE 3a1aHus

[TpumepHoe
BpeMsI BHITION-
HEHUS 3a1aHUS

(MuH.)

YMmenue KiaaccupUUUPOBATh HECOPraHUYECKUE BEIIECTBA

4.1

7.2

b

3

YMeHune xapakrepu3oBaTh (pu3HUecKHe U XHMUYECKHe
CBOICTBA IPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJIOPOI,
rpadut, anmMas, KpeMHu#, a3ot, Qocdop, cepa, Xiop,
HATpUH, Kajduil, MarHui, KaJbIUil, aJFOMUHUH, JKEJe30);
CJIOXHBIX BEILIECTB, B TOM YHCJE€ UX BOJHBIX PacTBOPOB
(Boma, aMMuaK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHJbI
U ruapokcuapl MetawioB I-IIA rpynm, amioMuHus, Me-
nu(1l), uunka, xenesa(ll u III), okcuast yrinepoga(ll u IV),
kpemuamsI(I1V), azora u docdopa(lll u V), ceppi(IV u VI),
CepHHUCTasA, CcepHas, a30THCTas, a30THas, QocopHas,
YTOJIbHAsI, KPEMHUEBAsI KUCIIOTA U MX COJIN)

4.2,
4.5,4.6

4.3,

9.1,9.2

b

3

YMeHue xapakrepu3oBaTrh (puU3HYeCKHEe M XUMHYECKHE
CBOIICTBA TIPOCTHIX BEHIECTB (KUCIOPOJ, O30H, BOJOPO/I,
rpadur, anmas, KpeMHHA, a30T, pocdop, cepa, XJop, HaAT-
puii, Kanui, MarHui, KaiabIHi, aTFOMUHUI, KEJIe30); CI0XK-
HBIX BEIECTB, B TOM YMCJI€ UX BOJHBIX pPacTBOPOB (BOja,
aMMUAaK, XJIOPOBOJOPO, CEPOBOIOPOJ], OKCUABI W THI-
pokcuasl MmetaioB [-IIA rpynn, amomunus, menu(ll),
nuHka, xene3a(ll u III), okcunsr yraepona(ll u IV), kpem-
Hus(1V), azora u dochopa(lll u V), cepsi(IV u VI), cep-
HUCTasl, cepHasi, a30TucTasi, a3oTHas, (QocdopHas,
yTrobHAs, KPEeMHHEBAas KHUCIOTa M HX COJIH); TpO-
THO3UPOBATh U XapaKTepHU30BaTh CBOWCTBA BEIIECTB B 3a-
BUCUMOCTH OT HX COCTaBa W CTPOEHUs, IPUMEHEHHE
BEUIECTB B 3aBHCHUMOCTH OT WX CBOMCTB, BO3MOXHOCTH
MPOTEKAaHUsI XWUMHUYECKHUX TIPEBpAIlCHUN B Pa3IMYHBIX
YCIIOBHUSAX

4.2-4.9

9.1,9.2,93
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No
3aJaHUsA

[IpoBepsiemble TpeAMETHBIE TPEOOBAHNUS
K pe3yJibTaTaM OCBOCHHUS 00pa30BaTEIbHON MPOTPAMMBI

Koxpr
MPOBEPSIEMBIX
3JIEMEHTOB
COJIepIKaAHS

Kombr TpeGoBanmii
K YPOBHIO TIOJI-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOXHOCTH
3a/1aHUS

MaxkcuManbHBIN
0aJI1 3a BBIIOJI-
HEHUE 3a1aHus

[TpumepHoe
BpeMsI BHITION-
HEHUS 3a1aHUS

(MuH.)

10

YMenne xapakrepu3zoBath (pusndecKHe M XMMUYECKUE
CBOMCTBA, NMPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA
BCIICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA, IIPU-
MEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOX-
HOCTb IIPOTEKaHUS XUMHUYECKUX IPEBPALLCHUM B pas3jIvy-
HBIX YCIJIOBHSIX

4249

9.3

IT

2

7

11

YMmenue KiaaccupUUUPOBATh XUMUYECKUE PEAKLIUU

5.1

7.3

o1

12

Hanuuyue MNPAKTUIECCKUX HABBIKOB IJTAHMPOBAHUA
H OCYHICCTBJICHUA CJHCAYHOIINX XUMHYECKHUX IKCIEpH-
MEHTOB: HU3YYCHHE W OIMCAHUC CI)I/ISI/I‘IGCKI/IX CBOMCTB
BC€IICCTB, O3HAKOMIJICHUC C (1)I/ISI/I‘ICCKI/IMI/I n XUMHUYCCKUMH
SABJICHUSAMMU; OIBITHI, WJIFOCTPUPYIOIINUE IIPU3HAKU ITPOTC-
KaHUA XUMHYCCKHX peaKHI/Iﬁ

1.6

13.1

N | —

13

Baagenue cucreMoil XMMHMYECKMX 3HAHMH M ymeHnue
INPUMEHATb CHUCTEMY XHMHUYCCKHUX 3HaHHﬁ, KOTOpas
BKJIFOYACT TCOPHUIO 3J'ICKTpOJ'IPITPI‘lCCKOI>i Jucconuanuum

5.4

23

14

YMeHue cocTaBJsiTb MOJEKYJSIPHbIE W WOHHBIC YypaB-
HEHUS peakiuii (B TOM 4HClie) peakliuii HOHHOTO oOMeHa

5.5

10.1

15

Baanenue cucreMoil XMMHYECKHX 3HAHUN M yMeHHe
NMPUMEHATh CHCTEMY XHMHMYECKHMX 3HAHHUH, KOTOpasd
BKJIIOYAET BaKHEHIIIHE XHUMHUYECKHE MOHSATHS:
OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIC peaKI_[I/II/I, OKUCJIIUTCIIb
U BOCCTAaHOBHTCIIb, YMeHI/Ie onpez[ensnb OKHUCIINTCIIb U
BOCCTAaHOBHTEIIb

53

2.1,84

16

Bnanenue / 3HaHMe OCHOB: O€301acHON PabOTHI C XUMU-
YECKUMHU BEIIECTBAMH, XHUMHUYECKON TOCyaod u Jiabo-
paTOpHBIM 00OpYAOBaHUEM; MPaBHII Oe30macHOro obparie-
HUSL C BEIIECTBAMH, HCIOJB3YEMbIMH B TOBCEIHEBHOU

6.1

12.2,12.3
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No
3aJaHUsA

[IpoBepsiemble TpeAMETHBIE TPEOOBAHNUS
K pe3yJibTaTaM OCBOCHHUS 00pa30BaTEIbHON MPOTPAMMBI

Koxpr
MPOBEPSIEMBIX
3JIEMEHTOB
COJIepIKaAHS

Kombr TpeGoBanmii

K YPOBHIO NOJ-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOXHOCTH
3a/1aHUS

MaxkcuManbHBIN
0aJI1 3a BBIIOJI-
HEHUE 3a1aHus

[TpumepHoe
BpeMsI BHITION-
HEHUS 3a1aHUS

(MuH.)

JKU3HH, ITPpaBUJI MMOBCACHHUA B LCIIAX C6ep€)KCHI/I$I 300POBbA
U OKpYXXarolllel MpUPOAHON Cpelbl; MOHMMAHHE Bpeaa
(omacHOCTH)  BO3JAEHUCTBHUSIT HA  JKMBBIE  OPTaHU3MBbI
OmnpefeNnéHHBIX  BEUIECTB;  CHOCOOOB  yMEHbILECHUS
Y NIPEJOTBPALLECHHS UX BPEAHOTO BO3AECHCTBUS

17

Hannyue mnpakTuyecKMX HABBIKOB ILUIAHMPOBAHUS
U OCYLIECTBJICHHS CJIeAYIOIIUX XUMHUYECKUX IKCIepH-
MEHTOB: TPUMEHEHHE HWHINKATOPOB (JIaKMyca, METHII-
opamwka U (¢eHondrargenta) Uil ONpeeseHHsT XapakTrepa
Cpelbl B pacTBOpax KHCIOT U IIejoued; XMMHYECKHe
HKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE PU3HAKUA TPOTEKAHUs
peakiuii MOHHOTO OOMEHa; KayeCTBEHHbIE pEeaklUuu Ha
NPUCYTCTBYIOIIME B BOJAHBIX PAaCTBOpPAaxX HOHBI: XJOPHI-,
opomuna-, noaua-, cyibdar-, docdar-, kapboHaT-, CHIN-
KaT-aHUOHBI, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUSs, Mar-
HUs, KalbIUs, aTIOMUHUS, keneza (2+) u xemesza (3+),
Meau (2+), IMHKa

4.2-4.10

13.5,13.8

18

Baanenue ocHOBaMH XMMH4YeCKOii TPAMOTHOCTH, BKJIIO-
yaumei: HaIu4yue onbITa paboThl C PA3IUYHBIMU HCTOY-
HUKaMH HMH(OpMaluy MO XUMHUU (Hay4dHas M Hay4dHO-
HOMYyJIsIpHAasl JUTEpaTypa, CJIOBapH, CIIPaBOYHUKU, UHTEP-
HEeT-pecypchbl); YMEHHME HMHTErpUpOBaTh  XMMHUYECKHE
3HAHUSI CO 3HAHUSIMU JIPYTHX YUEOHBIX TPEIMETOB

1.4,7.1

32,33

19

IIpeacraBiieHHss O 3aKOHOMEPHOCTSX U IO3HABa€MOCTHU
SIBIICHUI TIPUPOJBI, TOHNMAaHHE O0BEKTHBHON 3HAYMMOCTH
OCHOB XHMMHYECKOH HayKd Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIel KyJIbTyphl U Ipak-
TUYECKOU NIEATEIBHOCTU YEIOBEKA B YCIOBHIX COBPEMEH-

6.1,6.2

1.1.,3.1, 14.1
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No
3aJaHUsA

[IpoBepsiemble TpeAMETHBIE TPEOOBAHNUS
K pe3yJibTaTaM OCBOCHHUS 00pa30BaTEIbHON MPOTPAMMBI

Koxpr
MPOBEPSIEMBIX
3JIEMEHTOB
COJIepIKaAHS

Kombr TpeGoBanmii

K YPOBHIO NOJ-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOXHOCTH
3a/1aHUS

MaxkcuManbHBIN
0aJI1 3a BBIIOJI-
HEHUE 3a1aHus

[TpumepHoe
BpeMsI BHITION-
HEHUS 3a1aHUS

(MuH.)

HOTrO OOIlECTBa; MOHUMAHHE MeCTa XUMHH CPeAH APYTHX
€CTECTBCHHBIX HayK; BJIaJieHHe OCHOBAMH XMMHYECKOM
TPAMOTHOCTH, BKJIIOYamouleil yMeHHEe OOBEKTHUBHO OIle-
HUBaThb WHQOpPMALMIO O BEUIECTBAX, UX MPEBpAILEHHUIX
Y IIPAKTUYECKOM IIPUMEHEHUHM U YMEHME UCIIOJIb30BaTh €€
JUId peuleHus Y4yeOHO-NIO3HABATENbHBIX 3a/ady; YMEHHe
NPECTaBIATh PE3yJIbTaThl SKCIIEPUMEHTa B (JOPME BBIBO-
JIOB, JIOKa3aTelIbCTB, Tpa(UKOB M TAONHUIl U BBIABIATH
OMIIMPUYECKUE 3aKOHOMEPHOCTH

Yacrtb 2

20

YMeHue cocTaBIATh MOJIEKYJASPHbIe U MOHHBIE ypaB-
HEHHUs PeaKIUi, B TOM YUCJIE OKUCIUTEIbHO-BOCCTAHOBH-
TEJIbHBIX PEaKIUN

53

10.2

20

21

YMeHHe cocTaBJATH MOJIEKYJ/sIPHbIe W HOHHBbIE YpaB-
HEHMsl peaKluii, B TOM YHUCJIE: peaKuii HOHHOT0 0OMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMN; WIIOCTPH-
PYIOIIMX XUMHUYECKHE CBOWCTBA W3YyYEHHBIX KJIaCcCOB/
IpyII HEOPTaHUYECKUX BEIIECTB, NOATBEPKAAIOIINX T'EHE-
TUYECKYI0 B3aUMOCBSI3b MEXKAY HUMU

4.12

10.1, 10.2, 10.3,

10.4

20

22

YMeHne BBIYMHMCIATH / NPOBOAUTH PacHETbl MacCOBOU
JIOJIM BEILECTBA B pAacTBOPE; M0 YPAaBHEHUSM XUMHUYECKHX
peakiuii HaXoIUTh KOJIMYECTBO BELIECTBA, 00BEM U Maccy
pEeareHToB WK NIPOAYKTOB PEAKIIUU

7.2,7.3

11.2,11.4

20

Hpaxmuuecxa}l uacmo

23

Hanuume mnpakTHYeCKHX HABBIKOB IIAHWPOBAHUS
M OCYIIECTBJICHUS CJIEAYHMNX XHUMHUYECKHX IKCIEpH-
MEHTOB: TIPOTHO3HPOBATh M XapaKTepU30BaTh CBOWMCTBA
BCIICCTB B 3aBUCHMMOCTH OT HX COCTaBa M CTpPOCHU,

1.6,4.2-4.10

9.3, 10.3, 104,

10.5,10.7, 14.1

20
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No
3aJaHUsA

[IpoBepsiemble TpeAMETHBIE TPEOOBAHNUS
K pe3yJibTaTaM OCBOCHHUS 00pa30BaTEIbHON MPOTPAMMBI

MIPOBEPSEMBIX
3JIEMEHTOB
COJCPIKaHMS

Koxpr

Kombr TpeGoBanmii
K YPOBHIO TIOJI-
TOTOBKHU
BBIITYCKHUKOB

YpoBeHb
CIIOXHOCTH
3a/1aHUS

MaxkcuManbHBIN
0aJI1 3a BBIIOJI-
HEHUE 3a1aHus

[TpumepHoe
BpeMsI BHITION-
HEHUS 3a1aHUS

(MuH.)

NPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT HUX CBOICTB,
BO3MOXXHOCTh TPOTEKAaHUS XMMHUYECKHUX TMpeBpalleHuit
B Pa3UYHBIX YCIOBMAX; WCCIIEOBAaHHE M OIMCAHHE
CBOICTB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;
U3yYeHHe B3aUMOCHUCTBUS KUCIOT C METaNIaMH, OKCH-
JaMU METaJlJIOB, PACTBOPUMBIMU U HEPACTBOPHUMBIMU OC-
HOBAaHUSIMH, COJISIMU; TIOJIyY€HHE HEpPacCTBOPUMBIX OCHO-
BaHU; MPUMEHEHHE WHIUKATOPOB (JIakMyca, METHII-
opamwka U (¢eHondrargenta) JUIsl ONpeeseHHsl XapakTepa
Cpelbl B pacTBOpax KHUCJIOT U IIeJoueid; BBITECHEHUE
OJTHOTO MEeTaljla IPYTHM M3 PacTBOpa COJIH; UCCIIeI0BaHHUE
aM(pOTEepHBIX CBOMCTB TUAPOKCHUIOB AIOMUHHUS U IIUHKA;
XUMUYECKHUE SKCIIEPUMEHTHI, HIUTIOCTPUPYIOIINE PU3HAKU
MPOTEKaHUsl peakuuil HMOHHOTO OOMEHa; KauyeCTBEHHbIE
peaKIMy Ha MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBL:
XJ0pua-, OpoMua-, HoIua-, cyibdat-, pocdar-, kapOoHAT-
, CHJINKaT-aHUOHBI, TUIPOKCUI-UOHBI, KATHOHBI AMMOHMS,
MarHusi, Kajablvs, aTlOMUAHUS, Kene3a (2+) u xenesza (3+),
Meau (2+), LMHKA; yMeHHMe NPeaCTABJSTH pPE3yJbTaThl
JKCIIEpUMEHTa B (JopMe BBIBOJIOB, J0KAa3aTEIbCTB, rpadu-
KOB M TaOJIHII U BBIABISATH SMIMPUUECKHE 3aKOHOMEPHOCTH

24

Biaanenue / 3HaHHMe OCHOB: OCHOBHBIMH METOIaMU
HAY4YHOTO MO3HAHUS (mabGmronenue, U3MEpEeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHUE) MPU HW3YUEHHH BEILECTB U
XUMUYECKUX  SIBICHHH;  yMeHHe  c(hOpMYIHpOBAThH
mpo0JeMy W TIPEAJIOKUTh MyTH €€ PEIIeHUs; 0e30MacHOn
paGOTLI C XHMHYCCKMMH BCIICCTBAMU, XUMHAYECKOU
MoCy/Iol H J1abopaTOpHBIM  000PYIOBaHHMEM; IpaBUIAMU
6e30macHOro o0paleHHs C BEUIECTBAMH, MCIOJIb3YEMBIMU

6.1

12.1,12.2,12.3

12
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Ne IIpoBepsiemMbIe TIpeIMETHEIE TPEOOBAHMS Konwt Konbr TpeGoBanmii | YpoBenb | Makcumanbublit| IIpumepHOE
3a/1aHUS K pe3yJibTaTaM OCBOSHUS 00pa30BaTEIILHOM MPOrPaMMbI MPOBEPIAEMBIX K YPOBHIO TIOJI- | CJIO)KHOCTH | 0aJut 3a BBINOJ- | BPEMs BBITOJ-
AJIEMEHTOB TOTOBKH 3a/1aHus HEHUE 3a/IaHus | HEHUs 3a/laHus
COJIepIKaAHS BBIITYCKHHUKOB (MuH.)

B MOBCEIHEBHOM KU3HU, NpaBUJIaMU MOBEIACHUS B LIEJIAX
cOEpEeKEeHHSI 3I0POBBSI U OKPY KAIOIICH TPUPOTHON CPEJIbL;
MOHUMaHWE Bpeaa (OMAacHOCTH) BO3ACHCTBUS Ha >KUBbBIC

OpraHU3MBI onpenenEHHbIX BEIICCTB, croco0oB
YMGHI:H_ICHI/ISI nu HpeIIOTBpaIJ_IeHI/IH nux BpeI[HOFO
BO3JICUCTBUS

Bcero 3ananuii — 24; U3 HUX: 110 TUILY: C KPAaTKUM OTBETOM — 19; ¢ pa3BEpHYThIM OTBETOM — 5; 10 ypoBHIO cioxHocTu: b —14; I1-5; B — 5.
MaxkcuManbHBINA IEPBUUHBIN 0am 3a padboty— 40.
O6miee Bpems BeInoJHEHNs paboThl — 3 yaca (180 mun.).
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Ipunosicenue 2
PexoMeHayeMble cXeMbl MPOBeAeHNsI XUMHYECKOT0 IcIIePUMEHTA
M OpraHu3ainys NoAroTOBKH HHAUBUAYAJIbHBIX KOMILUIEKTOB YYACTHUKOB
OI'D no XUMHHM 115 IPOBeAeHUST XUMHYECKOT0 IKCTIEPUMEHTA
(npu BbINOJIHEeHUM 3a1aHuii 23 u 24)

i mpoBeneHUs XUMHUYECKOTO JKCIEPUMEHTa KaXIOMy YYacTHUKY
9K3aMEHa 110 XUMUHM IPEIaraeTcs HHAMBUAYAIbHbIH KOMILIEKT, COCTOSAIIUN U3
Habopa OOOpYHOBAaHWS M PEAKTHBOB, KOTOPHIE HEOOXOAMMEI IUIS BBHIITOJIHEHHS
3agaHuil 23 u 24.

Ha0op peakTuBOB, BXOAAIIMII B HMHANBUAYAJIbHBI KOMILIEKT
yuacTHuka OI'D 1O XUMMHU, COCTOUT U3 IIECTU PEAKTUBOB, IIEPEUMCICHHBIX B
YCIOBUU 3aaHus 23, IO3TOMY 3aBHCUT OT BBIIOJHAEMOIO 3K3aMEHYEMBIM
Bapuanta KWM. Hanmnucu (popmyna w/wim Ha3BaHME) Ha  CKIIIHKax
C BEILIECTBAMH, BbIIaBaEMBIX 3K3aMEHYEMOMY Ul MIPOBEACHUS PEaKUUH, TOJIKHbBI
HOJHOCTBI0 COOTBETCTBOBATh IIEPEUYHIO PEAKTHBOB, KOTOPBIA yKa3aH B yCIOBUHU
3alaHus

HaGop o0opynoBanusi, BXOASIIIEr0 B HMHANBUAYAJIbHBIH KOMILIEKT
yuacTHuka OI'D mo Xxummuu, 11 BceX Y4YaCTHUKOB OJuHAaKoB. IlepedeHb
000pyIOBaHUS, BXOJSIIETO B WHIMBHAYaJbHBIH KOMIUIEKT ydactHHka OI'D mo
XUMHH, OTpaKEH B TabuuIEe 5.

Tabauya 5

Ne Ob6opynoBaHue KonunuectBo u3 pacuéra
Ha OJIVH KOMIIJICKT

IMpobupka mamas (10 mi) 3

HlraTtus (moacraBka Juis npodupok) Ha 10 rHE3N

CKISIHKH JUTs XpaHeHus: peakTuBoB (1050 mor)

Inarens (105kedKa U1t 0TOOpa CyXHX BEIIECTB)

N AW ==
— = || =

PaznaTouHblii T0TOK

Jnst IpoBeneHUs SK3aMeHa PEKOMEHIyeTcs MHHHMH3HPOBAaTh BO BpEMs
9K3aMEHa MepeHoC JabopaTopHOro OOOpYIOBaHUS U XMMHYECKUX PEAaKTHBOB,
HpeIHA3HAUCHHBIX JUIS TIPOBEICHUS XUMHYECKUX SKCIIEPUMEHTOB (3a1aHue 24).

Pexomenagyemass cxeMa  OpraHM3alliM  NpPOBelcHHs  JK3aMeHa
HPEIIoNIaracT BBIICICHUE B ayIUTOPHU OTHEIBHBIX CTOJOB, Ha KOTOPBHIX OyIyT
pa3MeIleHbl MHIUBUAYaNbHBIE KOMIUIEKTHI (II0 KOJIMYECTBY HCIOJIB3yeMbBIX Ha
9K3aMeHe Pa3IMYHBIX BApHAHTOB), COCTOSIIIE U3 1a00pPaTOPHOTO 000PYJOBAHUS U
XUMHYECKUX PEaKTHBOB.

JInsi BBINONHEHUS] XUMHYECKHX HSKCIICPUMEHTOB (3amaHue 24) yYacTHUKH
9K3aMeHa MOIXOIAT K CTONy C JJaDOpaTOPHBIM O00OPYJOBAaHHMEM M XMMHUYECKUMHU
peakTHBaMM, YyKa3aHHOMY OpPraHH3aTOPOM B AayAHUTOPHH. OK3aMeHyeMbIe
NPHUCTYNAIOT K BEITOJHEHUIO 3aJaHUs 24 IOCiie MOJTYYeHHS COOTBETCTBYIOIIETO
yKa3aHUs TPUCYTCTBYIOIIMX O3KCHEPTOB, KOTOPBIE OIIEHHBAIOT BBHINOIHEHHE
3amanne 24 Bo BpeMs BhIOMHEHUs. [IpH HEOOXOOMMOCTH 3K3aMEHYEMBIH MOXKET
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B3ATh C CO0OHM YEpHOBHUK C 3aIUCAMH pEIIeHUS 3amaHus 23 ¥ BHECTH B HETO
KOPPEKTUBBI I10CJIE IPOBEIEHUS OIIBITOB.

B ciydae BO3HMKHOBEHMH CHUTYalldM, KOTJa pa3IWT WM PacChllaH
XMMHYECKUH peakTHB, yOOPKY peakTHBa MPOBOIMT CIIEIHAIUCT MO MPOBEACHHIO
HMHCTPYKTaXka U 00ecIeueHnIo 1abopaTOPHEIX padoT.

Opraaun3anus NoAroTOBKH HHANBUAYAJbHBIX KOMIUIEKTOB YYACTHUKOB
EI'D mo xumMuu 17151 MPOBeJeHNs] XHMHYECKOT0 IKCIePUMEHTa
(npu BbINOJIHEHUM 3a1aHuii 23 u 24)

OOmwmii mepevyeHs BEIIECTB, BKIIOUEHHBIX B KOMILIEKTHI PEaKTHBOB,
HCTIOJIb3YEMBIX JJIS1 BBITTOJHEHUS 3KCIIEPUMEHTANBHBIX 3amannii OI'D mo Xxumuw,
npeacTaBiieH B Tabmuue 6.

Tabauya 6
Ne Bemecrsa B xaxoM BHJie BKIIIOUEHBI
B KOMIITEKTHI
1 AnrfOMUHHI I'panyinsr
2 Keneszo Crpyxka
3 uak I'panyms
4 Mens [TpoBosoxa
5 Oxkcupa meau(Il) ITopormmox
6 Oxcuj Maruust IMopomox
7 OKCHJT aTIOMUHUS IMopomox
8 Oxcujt KpeMHUS IMopomox
9 ConsHas KuCIIOTa Pa36aBneHHslil pacTBOp
10 | Cepnas kucioTa Pa30aBieHHEBII pacTBOp
11 | M'mapokcun HaTpust / THAPOKCHI KAJIHS PactBop 10-15%
12 | T'unpoKcua Kablys PactBop 10-15%
13 | Xuopua HaTpus / XJIOpHI KU PactBop 5-10%
14 | Xnopua uTHs PactBop 5-10%
15 | Xnopua Kauplws / XJIOPH MarHUs PactBop 5-10%
16 | Xnopug memu(1l) PactBop 5-10%
17 | XJ0pua amoMHHUS PactBop 5-10%
18 | Xmopux xenesa(1ll) PactBop 5-10%
19 | Xnopug aMMOHUS PactBop 5-10%
20 | Xmopux 6apus PactBop (He 6omee 5%)
21 | Cyasgar HaTpust / cynbdar Kayius PactBop 5-10%
22 | Cynbgar Marus PactBop 5-10%
23 | Cyasdar 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 KaJs PactBop 5-10%
29 | KapOonat Hatpust / kapOoHAT Kanus PactBop 5-10%
30 | l'mapoxapOoHaT HaTpus / ruAPOKapOOHAT Kalus PactBop 5-10%
31 | docdar Hatpust / pocdar Kamust PactBop 5-10%
32 | Bpomun Hatpusi / OpoMuI Kajius PactBop 5-10%
33 | Momun Hatpusi / MOAWA KaJIUs PactBop 5-10%
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B xakom BHUJIC BKIIFOUCHBI

Ne Bemectpa
B KOMIUICKTBI
34 | Hurpat Gapust PactBop (HE Gonee 5%)
35 | Hutpar xanpims PactBop 5-10%
36 | Hutpar cepedpa PactBop 5-10%
37 | AMMmuak PactBop 5-10%
38 | Ilepokcuna Bomopoaa PactBop 3-5%
39 Wnpukatops! (MeTHIOpaHx, JlakMmyc, denondranent)/ | PactBopsl, Oymara
HWHIUKaTOpHas Oymara
40 | AucTmiumpoBaHHAs BOJA

HaGopsl peaktuBoB (Tabnuma 6) CrpynmupoOBaHbI

B 8 KOMIIIEKTOB

(tabmuna 7). HaGops! mis kaxkaoro 3ananus 23 u 24, copoBaHbl TaKUM 00pa3oM,
YTO KaX/bIil HA0OP PEaKTHBOB OJHOTO 3aJaHUs LEITMKOM BXOAUT B COCTAB OJJHOTO
13 8 KOMIUIEKTOB, YKa3aHHbBIX B Tabauue 7.

Tabnuya 7

Kommiekr 1

KommekT 2

1. PactBOp ammmaka 1. Ilepoxcun Bogopona

2. ConstHast KUCIOTa 2. ConsHas KHCIIOTa

3. CepHas KHCIIOTa 3. CepHas KHCIIOTA

4. I'mapokcuI HaTPHsI/KaJHs 4. T'mapoxcun HATPHs/KaJus

5. Xnopua aarOMHHUA 5. Xuopup Gapust

6. Xiopu aMMOHUS 6. Xuopuj adrOMUHUS

7. Xnopuj MarHus 7. Xyopup KanbLus

8. Cynbdar anoMuHus 8. Cynboar xenesa(ll)

9. Cynbdat nunka 9. KapOonar HaTpus/Kanus

10. ®ocdar kanus/HaTpus 10. Hutpar cepebpa

11. Hutpat cepebpa 11. Oxcugn meaun(1l)

12. XKeneso 12. Oxcujp amoMUHAS

13. Uuaaukartops! (GpeHondranenH, 13. Wnaukatops! (GpenondranenH,

METHJIOPAHX, JIAKMYC) METHJIOPaHX, JaKMYC)

Kommiexr 3 Kommuiexr 4

1. ConsHas KHCIOTA 1. Consnas kucaoTa

2. CepHas KucioTa 2. CepHas kuciora

3. I'mapokcua HaTpus/Kamust 3. T'mapoxcun HaTpHst/Kanus

4. Xnopun 6apus 4. KapOoHat HaTpusi/Kanus

5. Hurpar xanbuus 5. Hurpat cepedpa

6. KapOoHnat HaTpusi/Kaus 6. Hutpat HaTpus/Kanus

7. ®ocdar HaTpust/Kanust 7. Xnopup KaabLius

8. Oxcua KpeMHUs 8. Xnopun 6apus

9. Oxcupn meau(Il) 9. Cynsdar xenesa(ll)

10. Cyasdar mexu(Il) 10. ®ocdar kanus/Hatpus

11. Xeneso 11. Xnopun xenesa(I1l)

12. Mens 12. Ilepoxcun Bomopoaa

13. Unpuxarops! (Gpenondraneus, 13.Munukatopst (peHondranens,

METHIIOpaHX, JTaKMYyC)

METHIIOPaHX, JTAKMYC)
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Kommuiekr 5

KommiekT 6
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. ConstHast KHCa0Ta

CepHas KucioTa

. T'mapoxcua Hatpus/kamus

Cynbdar meau(1l)
Cynbdar Maraus

. Xnopuzx memu(1l)
. Xnopupa Mar"us
. Hutpar cepebpa

Xnopux 6apust
. Kapbonar narpus/kanus
uuk
.OkcH amroMUHAS

13.Muaukarops! (Genondranent

METHIIOPaHX, JJAKMYC)

. ConsHast KHCIOTa

. CepHas kuciora

. I'mapoxcun HaTpust/Kamust
. Xnopup xenesa(I1l)

. Cynbdar amroMuHus

. Cynbdar nuHKa

. XJ10pHJ IUTUSL

. ®ocdar HaTpus/Kamust

. Hurpart cepebpa

10. Hutpar Gapust

11. AmomuHuii

12. Mens

13. Wnpukarops! (penondranenn
METHJIOPAHX, JIAKMYC)

O 001N WU B WK —

Kommuiekr 7

KommiekT 8

R N N o

11

ConsiHast KucjoTa
CepHast Kuciora
Tunpoxcua HaTpust/Kamust
Cynbdar aMMOHHS

. Bpomun natpust/ kanus

Womun Hatpust/kanus
docdat HaTpHS/KaIHSA
Xnopun muTus
Hutpar cepebpa

10. Hurpat HaTpus/Kaus

. Xnopuz 6apust

12. Cynbdat HaTpus/Kanus
13. MaauKkaTops! (METHIIOpAHK, JTAKMYC,

(denondranenn)

. CepHas kuciora

. ComnsHas KuCIIOTa
I'uppokcun HaTpust/Kanust
. I'mmpoxcup kanpuus

. I'mnpoxapGonar Hatpus
Xnopun Kanbluus

Hutpar cepedpa

. Hurpar 6apus

9. Xiopua aMMOHHS

10. Xnopux HaTpus/Kamust
11. Okcua Maruus

12. Xnopun menu(1l)
13.HaukaTopsl (METHIIOPAHK, IAKMYC,
(denondranenn)

ITpumeyanus

Jns mpuUroTOBIIEHHS PACTBOPOB, BKIIOUEHHBIX B KaXKIbIM U3 BOCHMH

KOMIUJIEKTOB, IIPUMCHSCTCA TUCTUIJIMPOBAHHAsA BOAA.

Hanwmame CJICHI-YCPThl B KOMIUIEKTAX PCAKTUBOB U B O6HI€M TMepeYHe

BCHICCTB YKa3bIBACT Ha B3aWMMO3aMCHACMOCTb JAaHHBIX PCAKTHBOB IIpU

BBIIIOJTHCHHUU 3aJIaHUA.

Bapuantsr KM, koTopsle OymyT HCIONB30BaHEI A mposexerus OI'D
B ONpeAeNEHHBIN A€Hb DK3aMeHa B OJJHOM IyHKTE MPOBEIEHUS dK3aMeHa (nanee —
TII19), pekomenayercs GopMUPOBATHL TAKUM 00pa3oM, 4yToObI 3ananus 23 u 24 B
9THX BApHaHTaX BKIIOYANH B ceds HAOOPHI PEaKTHUBOB, COJICPIKAIIHECS B OJHOM
WIIH JIBYX U3 8 KOMIIIEKTOB PEaKTHBOB, YKa3aHHEIX B TA0IHIIE 7.

I[II1D nmomxkHBI OBITH

3a6HaFOBpCMCHHO OCHAIIICHBI  HEOOXOIUMBIM

000py/IOBaHMEM M PEAaKTHBAMH, OTHOCSIIUMCS K TOMY KOMIUICKTY, PEAKTUBbI U3
KOTOpOI'0 BKJIIOUEHHBI B 3a1aHus BapuantoB KM s mpoBeneHus sk3amMeHa B
KOHKPETHYIO J1IaTy B KOHKPETHOM ITyHKTE ITPOBEJCHHUS SK3aMEHa.
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IoaroroBka MHAMBUAYAJIBLHBIX KOMIUIEKTOB, /Js  BbINOJHEHHUS
Kak/10ro koHkperHoro Bapuanta KUM OI'D yyactuukamu OI'D no xumun
B IIIID noJkHa ObITH NPOBedeHA 320, 1aTOBPEMEHHO (10 Haya/la IK3aMeHa).

[ToaroroBka MHIMBUAYaIBHBIX KOMIUIEKTOB y4acTHHKOB OI'D mo xumum
ocymectpisiercs B IIIID cnenuamucramMu, OTBETCTBEHHBIMH 32 IOATOTOBKY
WHAMBHYaJIbHBIX KOMIUIEKTOB y4acTHUKOB OI'D 1o XMMUU 10 Havajga SK3aMeHa.
MunnmaneHblii Habop obopynoBanust B I1I1D, HE0OXOIMUMBIN ISl MOATOTOBKU
WHIUBUIYaJTbHBIX ~ KOMIUIEKTOB  ydacTHUKOB OI'D mo Xxumum, ykasaH
B Ta0HIIE 8.

Tabnuya 8
e Oopyzonare ayumopi (15 samenyennin)
1 Becsl naboparopusie anekTporHbie 10 200 T 1
2 CrimpToBKa na60paT0pHa;{2 1
3 Boponka koHHueCKast 1
4 CTeKIIsIHHAs MajovKa 1
5 IIpobupxka I[1X-14 10
6 Craxkas Beicokuii ¢ HocukoM BH-50 ¢ meTkou 2
7 unuuap n3mepuTenbHblii 2—-50-2 1
8 IItaTuB (moxcraBka) s npodupok Ha 10 rHE3x 1
9 JepxaTens st mpoOHpOK 1
10 Inmatens (oxedka [yist 3a60pa BEIIECTB) 2
11 Pa3ngaTouHblii TOTOK 1
12 Habop ¢akoHOB 1151 XpaHEHUs paCTBOPOB 15 KOMIIIEKTOB 11O 6 ITYK
U pEaKTHBOB
13 Iunuuap u3mepuTenpHblii ¢ Hocukom 1-500 2
14 Crakan BeIcokHH 500 Mt 3
15 Habop épUIMKOB U1l MBITBS TTOCY b1 3
16 Xamat 2
17 Pe3unoBbIe IepUaTKH 2
18 3alUTHBIE OYKHA 1
19 CrupT STHIOBBII 20 M1 Ha OJTHY CITUPTOBKY
(Ha 1 pa3)
20 Bymara ¢unsTpoBanibHas 1 Ha OJJMH PKCIIEPUMEHT

21 KomniekT(bI) peakTHBOB (Tad1nua 7)

Haanucu (dopmyna w/wnu Ha3BaHHE) Ha CKISHKAaX C BEIIECTBAMH,
BBIJIaBAEMBIX JK3aMEHYeMOMY Ul MPOBEJCHUS PEaKIUi, JODKHBI IOJHOCTHIO
COOTBETCTBOBATH IIEPSUHIO PEAKTUBOB, KOTOPHIH YKa3aH B YCIOBHH 33aHUSL.

> Tlpn nposenemun OID B 2024 T. 3ajamus, TPeGYIOUME NPOBEICHUA XHMHUECKHX OKCIEPHMEHTOB

C UCIIOJIb30BAHMEM YYaCTHUKaAMH D3K3aMEHa CIHUPTOBKH W/WIH  BBITSDKHOTO uuca(l)a, HE 6y£lyT BKIIIOYCHBI
B KOHTPOJIbHBIC U3MEPUTEIIBHBIC MaTCpHUAJIbI.
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Ipunosicenue 3

HNHeTpykuus no TeXxHUKe 0e301MaCHOCTH NPU BbINOJHEHUH 3aJaHus 24

—_

Bo Bpemst paboTEI HEOOXOIUMO COOMIOAATE YUCTOTY, TUIIHHY U MOPSIOK.

2. Karteropuueckn 3ampemiaercss B J1a0OpaToOpHH NPHHUMATH IHILY, ITHTH
BOJly ¥ IPOOOBATh BEIIECTBA HA BKYC.

3. Hems3st mpucTynath k paboTe, OKa HE TMPOIICH HHCTPYKTAX IO TEXHUKE
0€30IaCHOCTH.

4. Tlpw mpoBeaeHHH PaOOTHI MOKHO HOJIB30BAaThCS TOIBKO TEMH CKILTHKAMH,
0aHKaMH U T.II., Ha KOTOPBIX UMEIOTCS YETKHE HAIMCH Ha dTUKETKAX.

5. CKISHKH ¢ BEImeCTBaMH WIH PacTBOPaMH HEoOXOMMMO OpaTh OJHOH
PYKOI1 32 TOPIIBIIIKO, a JPYTrod — IOAJEP>)KUBATh CHU3Y 3a JHO.

6. Ilpu nmnepenuBaHMM pPEAKTHBOB HE HAKIOHSHWTECh HAJ  COCYJaMH
BO M30eKaHMe TOMaJaHusl Kalellb KUIKOCTEH Ha KOXY, I1a3a WK OHekKIy.

7. Jlng nepeHoca XHIKOCTU M3 ONHOM EMKOCTH B APYIYH PEKOMEHIYETCs
UCII0JIb30BATh CKIISTHKH C TIMIIETKOM.

8. Cocynpl ¢ peakTHBaMH IOCJIC HCHOJIb30BaHHUS HEOOXOIUMO 3aKphIBATh
MpoOKaMU U CTaBUTh Ha COOTBETCTBYIOIINE MECTA.

9. CwmemmBas pacTBOPBI, HEOOXOJUMO CTPEMHTBHCS, YTOOBI OONIMH O00BEM
cMmecu He nipeBbimain 1/2 oobpéma npobupku (He 6onee 3—4 mi).

10. 3ampemraercs Opath TBEpABIC BEHIECTBA PyKaMH: UCIOJIB3YWTE JUIS 3TOTO
[ITTATEIB/JIOKEUKY JUISl OTOOpa CYXUX BEIECTB.

11. JIng ompeneseHus 3amaxa BEIIECTBa CIELyeT OCTOPO’KHO, HE HAKJIOHSACH
HaJl COCYIIOM U HE BIbIXas ITIyOOKO, JEITKUM JBIKEHUEM PYKH HAIpPaBIIsATh
Ha ceOs BBIICISIOIIMICS ra3 (Mapsl BEIIECTBA).

12. TlepememmBasi COmEpXHUMOE IPOOMPKH, 3alpeIlacTcss 3aKphIBaTh €&
OTBEPCTHE MaNbLEM pPYyKH: MHCHOIB3YHTE [UIi OSTOro INpoOKy MWiH
nepeMelnIaiTe, ciierka NoCTYKUBasl MalbLeM M0 HIDKHEH 4acTH IPOOHPKH.

13. B caywae pa3nmBa JKMAKOCTM WJIM pPAacChillaHus TBEPIOTO BEILECTBA
coobmmre 00 3TOM  3KCHEPTy, OICHHBAIOIIEMY  BBIIONHECHHUE
1a00paTOpHBIX PabOT, WM OPraHU3aTOPY B Ay JUTOPHH.

14. B caydae yXynOmieHHss CaMOYYBCTBHSI COOOIIMTE OO0 O3TOM OSKCHEPTY,

OILICHMBAIOIIEMY BEHINIOJHEHHE JTa0OpPaTOPHEIX PaboT, WM OPTaHU3ATOPY

B ayJJUTOPHH.
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