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meneit WCHONB3YIOTCS KOHTPONLHBIE W3MepHUTeNnbHble Matepranbl (KHMM),
IpeIcTaBIsIoIue coOoM KOMIUIEKCH 3aJaHuH CTaHaPTH3APOBAHHOM (HOPMEL
OI'D mpoBoautcs B cooTBeTcTBUH ¢ DeepalbHBIM 3aK0oHOM oT 29.12.2012
Ne 273-03 «O6 obpasopanmun B Poccuifckoit @eneparmm» u  Ilopsamxom
[IPOBEJICHUS. TOCYJapCTBEHHON WTOTOBOM aTTecTanmuu 1o 0Opa3zoBaTelbHBIM
ImporpaMMaM OCHOBHOTO oOmero o0pa3oBaHWs, YTBEPXKASHHBIM IPUKA30M
Munmnpocsemenns Poccun 1 Pocobpraazopa ot 07.11.2018 Ne 189/1513.

2. loKyMeHThl, onpenessiiomue cogep:kanne KM OI'D

Comepxanme KHMM OI'D ompejensercss Ha ocHoBe (eaepalbHOTO
rocy AapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO 00mero oOpasoBaHUs
(mpuxaz MunoGpuayxu Poccrm ot 17.12.2010 Ne 1897) ¢ yuétom llpmvepnoit
OCHOBHOH 00pa3oBaTelbHOM NPOTPaMMBI OCHOBHOTO o0Imero oOpasoBaHHS
(omobpena pemreHEeM (efepalbHOTO YIeOHO-METOINIECKOT0 00be IMHEHHUS II0
obmemy obpazopanuio (mpotokor oT 08.04.2015 Ne 1/15)).

B KHM ofecrmedueHa NpeeMCTBEHHOCTh IIPOBEPISMOTO  COJEpKaHUs
¢ deaeparbHBIM KOMIOHEHTOM TOCYAapCTBEHHOTO CTaHAAPTa OCHOBHOTO OOINETo
obpasoBanms no xumun (pukas MuHoOpasoBanust Poccun ot 05.03.2004 Ne 1089
«O6 VTBEpX ACHUN ¢enepaTpHOTO KOMIIOHEHTa rocy AapCTBEeHHEIX
oOpa3oBaTelbHBIX CTaHAapTOB HawdaTbHOTO oOMmero, OCHOBHOTO oOImero
7 cpeiHeTo (TIOTHOTO) 00Iero obpa3oBaHmsDy).

3. IToxxoaml K oTOOPY coep:kanusi, pazpadoTke cTpykTypbl KUM OI'D
Paspaborka KHUM ocymecTBIsaack ¢ Y4ETOM CHESAYIOMHX  OOIIIX
TIOJIOKEHUM.

e KUM opueHTHpOBaHEI Ha MPOBEPKY CcHOPMHUPOBAHHOCTH yMeHMII, BHJIOB
JeSTeIbHOCTH, KOTOpPhIe HEOOXOJMMEl IPH YCBOCHHH CHCTEMBl 3HaHMIA,
paccMaTpHBaeMolf B KadecTBe HHBAapHAHTHOTO SApa  COJepKaHUS
JefcTBYIOMUX IpoTpaMM IO XHUMHH JUISI OCHOBHOM mKonbl TpeGopaHmS
K pesyIbTaTaM OOyUYeHHS OIpejelIIOTCS B COOTBETCTBHH C (e epalbHBIM
TOCY JapCTBEHHBIM 00pa3oBaTeIbHEIM CTaHJAPTOM OCHOBHOTO 0OIMeTo
o0paszoBaHusl.
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OOBCIUHCHHBIM B MICCTH COJACPKATCIIBHBIX OJIOKOB.! «UCHOBHBIC IIOHATHI XMMHUH
(ypOBEHb aTOMHO-MOJISKYJSIPHBIX IIpejcTaBleHnil)», «llepmoaudecknii 3akoH
ullepuosnueckass cumcrema xuMmudeckux aieMentoB  J[ M. Menjeneesa»,
«Ctpoenne BermecTBay», «MHoT0OOpasne XUMHUIECKAX peakiuity, « MHorooOpasne
BEIECTB», « DKCIIEPUMEHTATbHAS XUMUST .

4. Cem3b sx3amMenanmuonnoin mogesau OI'D ¢ KMM EI'D

IIpeemctBernOCTF MOJEemm OI'D 2023 1. ¢ KMM EI'D mo xumuun
IpOSBIAETCS KaK B cojepikaTelbHOH, Tak W B JeATeIBHOCTHON cocTaBILromei
SK3aMEHAaIMOHHOH Mojemu. DTOo cTalo BOSMOXHBIM IIpexje Bcero Olaromaps
HCIIOTB30BaHMIO (GopM ¥ (GOpMyIHpPOBOK 3aJaHUM, aHATOTHIHBIX MO JEIIM
saganuit EI'D. Tak, m11 mpoBepku cPOPMUPOBAHHOCTH YCBOSHWS MOHSITHIA,
H3y4aeMBbIX B CHCTEMaTHYeCKOM Kypce XUMHH OCHOBHOM IMKOIBI, IpeaaraloTces
3aJaHUS Ha CpaBHCHME WIW KIACCH(UKAIUIO IIpelaraeMbIX OOBeKTOB, a Takke
Ha UX IIPEMEHEeHHe B Ipollecce aHalN3a XUMHAUeckoit nHpopMaImm.

B KM OI'D no xumum Take BKIFOUEHBI 3ajlaHUS, IpejycMaTpuBaioInue
IpOBepKY YMEHHS IIPOTHO3HPOBATE BO3MOKHOCTh IIPOTCKaHMS XHMHYIECKHX
peakruif ¥ cocTaB 0Opa3yIOIUXCs MPOAYKTOB peaKIni, ONMUCHBAThH MIPH3HAKH UX
IOpOTeKaHWS WIH ONpelelsITh peakTWBHI, HeoOXOJWMBIE IS IpOBeJeHUS
KaueCTBEeHHEIX PeaKInil.

Tax sxe, kak n B Bapuante EI'D, Gombllioe BHUMaHHE yJSJIEHO HPOBEpKE
cOPMHPOBAHHOCTH ~ CHCTEMHBIX  3HaHMEf O  XHMHYeCKHX  CcBoMcTBax
HEOpPTaHWYECKHUX BEIeCTB.

5. Xapaktepucruxa cTpyKTypsI H copep:xkanua KUM OI'2

PaGoTta cocTout u3 AByX yacteit.

Yacty 1 cogmepxur 19 3amaHuit ¢ KpaTKUM OTBETOM, II0Jpa3yMeBaIONINX
caMocTodTeNbHoe (OpPMYJIUpOBaHHE W 3allUCh OTBeTa B BHJE YHCIa WIA
[IOCIIe IOBATeILHOCTH TAGD.

Yacty 2 copepxur 5 3ajaHuit: 3 3ajaHus STOH YacTH IOJpa3yMeBaioT
3aIIUCh Pa3BEPHYTOTO OTBETa, 2 3ajJaHus ATOM HacTH MpeIoNaraioT BHIIOTHEHAS
peaTbHOTO XUMUYECKOTO SKCIIepUMeHTa U 0(QOpMIICHHE eTO pesyIbTaToB.

Pacnpe nenenue 3apannii mo wactsm KM mpencrasieno B tTabmure 1.
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6. Pacnpenenenne 3axannii KUM OI'D no copep:kanuio, mpoBepsieMbIM
YMEHHSIM H CII0co0aM JesATeTbHOCTH

IIpu onpenenennn xoxmdectBa 3ajannit KM OI'D, opueHTHpOBaHHBIX Ha
IIPOBePKY YCBOCHHS YIeOHOTO MaTepHaa OTHEIbHEIX COJAepKaTeTbHBIX OIOKOB /
JUHUN, VIATHIBAJICS Ipex e BCETO 3aHMMaeMbIH MU 0OBEM B COJIepKaHUH Kypca
xmvun. Hampumep, OBUT HpHHAT BO BHAMaHWE TOT (akT, UTO B CHCTEMe
HMOATOTOBKH OOyYAIOIUXCS OCHOBHOIM IMKONBI HanmGoNbIMmit oOBEM 3HaHUIA,
OIIpe IeIMIOIIX YPOBEHb UX IOJATOTOBKH, OTHOCHTCS K TaKUM COJEpKaTelIbHBEIM
6mroxaM, kak «MHoroobpasme XHMHUecKMX peakiuit» u «IMHoTooGpasne
BermecTB». [lo sTol mpuunHe cymMMapHas A0 3ajaHuUM (0T oOIMeTo KOIWIecTBa
BCeX 3aJaHWN), IPOBEPAIONIUX YCBOCHHE HX cojepxaHus, cocraBwia 30%
IO KaXXJIOMY U3 pa3/ieoB. 3HaUnTeIbHas A0S 3a aHUM, BKIIOYEHHEIX B BapHaHT,
OTHOCHTCS TaKXKe K pa3fielly « DKCIIepUMeHTaTbHas XUMUSD».

Pacnpesienrenre  3ajiaHUi Mo  cojepaTelNbHBIM pasjelaM OTpaxaeT
Taduna 2.

Tabnuya 2
Ne Hazpanue pasznena KomnuectBo| Makcu- IIponeHT MakcuMaIbLHOTO
3aaHuit MallbHBIH | mepBUUHOTO Oalia 3a 3aJaHus
MEPBUYHBIH | JAaHHOTO B AEATSILHOCTH
Gaii OT MaKCUMAaILHOTO

TMEPBUYHOTIO bajria 3a BCIO

paboty, papaoro 40
5

1 | «OcHOBHbIC TOHATHS 2 2
XUMHH (YPOBEHb ATOMHO-
MOJIEKYSIPHBIX
MIPEICTABJICHUH)Y
2 | «llepuoanueckuii 3aK0H 3 4 10

)il Hepnoz{nqecxaﬂ
CHCTEMa XUMHUYCCKHUX

3JIEMCHTOB

JI.U. MenneneeBa»
3 | «CTpocHuE BEECTBA» 2 2 5
4 | «Muoroobpazue 6 9 22,5

XUMHUYCCKUX peaKHHﬁ))
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Fo DACHPCACACHNLU 34 1at M DVkLIVL UL J 10 ¥pPObnaiM CA0anoci v

Yacts 1 KHUM coxepxur 14 3zamaHmii 06a30BOTO YPOBHS CIOXKHOCTH
1 5 3ajaHUN MOBHINIEHHOTO YPOBHS CIOXHOCTH. YacTh 2 comepXuT 5 3ajaHui
BBICOKOTO VPOBHSI CJIOKHOCTH.

Pacnipe fetenue 3afaHuif o YPOBHAM CIOXHOCTH IIPE/ICTaBICHO B TabuuIe 3.

Tabnuya 3
YpoBeHb KonnuectBo MakcuMaibHbBIH IIpolieHT MaKCUMAaIbHOTO TIEPBUYHOTO
CIIOXKHOCTH 3aanuit TIEPBUYHBIH Gai Gasta 3a 3a/laHUS TAHHOTO YPOBHSI

3a7aHui CIIO)KHOCTH
0T MaKCHMaJIbHOTO MEPBUYHOrO Oaia
3a BCIo paboTy, paBHoro 40

BazoBbrit 14 14 35
TloBbITICHHBIH 5 10 25
Boicoknii 5 16 40

Hroro 24 40 100

8. IIpoao/LKHTEIBHOCTD JK3AMEHA
Ha BrInoTHeHAE 3K3aMeHAITMOHHOM paboThl oTBoanTeA 3 Haca (180 MuHYT).
Pexomenjgyemoe BpeMss Ha BBIOJNIHEHHE 3ajaHui 4dactd 1 — 60 MuHYT
(1 gac), a Ha BeIIOIHEHMe 3a aHuif gacTH 2 — 90 muayT (1 wac 30 MuHYT).
K BomonHeHmo 3ajaHus 24 YYacTHHK MOKET IPHUCTYNATh IIOCTE
BELIIOTTHEHWSI 3alaums 23 U He paHee YeM depes 30 MUHYT MOcie Hadalla HK3aMeHa.
[Tocne BrmonHeHMS 3a7aHu 24 HK3aMEHYeMBIM UMeeT paBo IpoJoJDKaTh
BEHIIONTHEHHUE JIPYTHUX 3aJaHUH 3K3aMeHAIIHOHHOM paboTH 10 OKOHYAHUS dK3aMeHa.

9. lono/mNATeIbHBIE MATEPHAIBI H 000pYI0OBaHTE
[lepedenn JOMOTHUTETFHBIX MaTEPHAIOB U 00OPY IOBaHUS, UCTIONB30BAHUC
KOTOPHIX paspemeno Ha OI'D, yTBepikgaercs NpHKazoM MUHIPOCBEIEHIS
Poccrm u PocoGpHamzopa.
YuacTHHKaM K3aMeHa paspeliaeTcs UCIONb30BaTh CIeyIoNue MaTepruallbl
7 obopy IoBaHUeE:
— llepuouueckast cucrema xummuueckux neMenToB /I.U. Mereneena;
— TaliuIa pacTBOPUMOCTH COJel, KUCTIOT 1 OCHOBaHUIA B BOJIE;
—  BIEKTPOXUMUYECKUI psil HATIPSKeHU T MeTaJIOB;
—  HempoTrpaMMHUPYeMBIH KaTbKY JISITOD;
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llpdbl/lJlbl‘lUC bblliv/inonyue Ram /010 5 sSd/dandvd =, 7, 1V, la KW 1/
olleHUBaeTcs 2 GayulaMy. 3aJlaHUe CUHUTAETCS BBHIIONHEHHLIM BEPHO, €CIH OTBET
3amucaH B To¥ gopme, koTopas ykazaHa B MHCTPYKITMU IO BHIIIOJHEHHUIO 3aJIaHTs,
M IIOJTHOCTLIO COBIAJAET ¢ STAJIOHOM OTBETa: KAk LI CHMBOJ B OTBETE CTOMT Ha
CBO&M MecTe, JIUITHUE CHUMBOJBI B OTBETe OTCYTCTBYIOT. 1 (alll BERICTaBISIETCS,
ecnn Ha JoOoit omHOW MO3MIMM OTBeTa 3allACaH He TOT CHUMBOJN, KOTOPHIA
IIpeJIcTaBlIeH B STallOHe OTBeTa. Bo BeeX NPyTrHX ciydasx BelcTaBistercs O 0amios.
Ecmn xommdgecTBO CHMBOJIOB B oTBeTe OGoiblle TpeOyeMoro, BBICTABISESTCS
0 GalIoB BHE 3aBHCHUMOCTH OT TOTO, OBUIM JIM yKaszaHbl Bce HEOOXOJUMBIS
CHMBOJIBL.

IlpoBepka BbmonHeHWUs 3ajaHuit 20-23 wactw 2  OCYIIECTBISETCS
IpeMeTHOH  KOMECCHMEeH B  COOTBETCTBHM C  KPHUTCPHSIMH  OIEHUBAHWS
BHITONHEHUsI. [[py OIeHWBaHWM BHIMOTHEHMS KaKJOTO W3 3aJaHuil SKCIepT Ha
OCHOBE TIPeJIOCTABICHHBKIX KPHUTEpUEB OIICHUBAHMS BBUIBIIET B OTBETE
DK3aMEHyEeMOTO OICHUBaeMble DJIEMEHTHI, KaXJBIM W3 KOTOPHIX OICHHUBACTCS
1 6ammom. MakcuMaibHas OIGHKA 3a BLIIOJIHEHUE KaXkoro w3 sajanuii 20 u 22 —
3 Gaiia; 3a BEIIOJNHEHHE KaxIoro w3 safganuii 21 u 23 — 4 Gamia.

OreHrBaHve BHIIONTHEHWS 3aJaHUI 24 OCYIEecTBIIETCs] HeToCpeICTBEHHO
[IPY BBHIIOJHEHUN YYACTHUKOM dK3aMeHa 3aJlaHusI B ay UTOPHU JBYMS WICHAME
pe IMeTHO KOMHCCHH (3xcmepramn), OLEHUBAIOIINMH BLIIIOJTHEHHE
nmabopaTopHBIX PaboT, He3aBHCUMO JPyT OT JApyra. MaxkcuMmanbHBI Oamr 3a
BBIIOJTHEHUE 3ajaHusi 24 — 2. Pe3ynpraThl OIleHUBaHUS BBHIIOJIHEHUS 3ajaHus 24
BHOCSITCS B OTJENBHYIO BeJOMOCTh H HE JIOBOJITCS JO CBEJCHUS yHacTHHKa B D
B JeHb DK3aMeHa.

3amaHusg ¢ PasBEPHYTHIM OTBETOM MOTYT OBITH BBHIIONHEHBI YK3aMEHYEMbBIM
pasabpME criocobami. [TosToMy npuBeEHHBIE B KPUTEPHUSIX ONCHUBAHUS 0OpasIlhl
pemmeHnit clexyeT paccMaTpUBaTh JHUIML Kak OJWH W3 BO3MOKHBIX BapHaHTOB
OTBeTa. JTO OTHOCHUTCS MPEXkIe BCero K crocodaM peneHrsl paciéTHRIX 3a1ad.

MaxkcuManbHBIM TepBHYHBI Oall 3a BBIIONHEHHE HK3aMEHAITHOHHOM
paboter — 40.

B coorBerctBum ¢ llopsiakoM MpoBeJeHHSI TOCYIAPCTBEHHOM HTOTOBOM
aTTecTaryy 1Mo oOpas3oBaTeIbHBIM MIPOTpaMMaM OCHOBHOTO oOIMIero o0pazoBaHus
(mpuxaz Munnpocsemenus Poccru u PocoOpHamzopa ot 07.11.2018 Ne 189/1513
saperucTpupoBad MurrocTom Pocenu 10.12.2018 Ne 52953)
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UU)/ Haroicvli oo, DaJlJlbl, bbluildb/lonrnblc lpC 1Db¥iivl 'JI\UIICPIUM, ADAAIVIUA
OKOHYATEIbLHBIMIDS .

CyIecTBeHHBIMU CUATAIOTCS CIIEAYIONIHE PacX Ok ICHHUS.

1. Pacxoxjenne Mexy OaslaMH, BHICTABICHHBIME JBYMsI DKCIEPTaMU 3a
BLIOJIHEHKE TToboro u3 saganuit 20-23, cocrapigeT 2 win Ooiee Oamna. B stom
cllydae TpeTHH SKCIepT MPOBepsSeT TOJNBKO Te OTBETH Ha 3aJaHUs, KOTOPHIE
BEI3BAIIH CTOJIh CYIIECTBEHHOE PacXoxk ICHIE.

2. Pacxoxjenue B pe3ylnbTaTaX OICHUBAHMS JBYMS SKCIEpTAMU OTBETa Ha
onHo u3 3ajaHmit 20-23 3amouaercs B TOM, UYTO OJUH DKCIEpT VKazal Ha
OTCYTCTBHE OTBeTa Ha 3aJaHre B dK3aMeHalMoHHON pabore, a Apyro#t skcmepT
BBHICTABILT 32 BBIOJHEHNE HTOTO 3aJaHusl HeHylIeBod Oamt. B aToM cirygae Tperuit
SKCIEPT MPOBePseT TOILKO OTBETHI Ha 3aJaHus, KOTOPBIe OBUTH OIIEHeHBI CO CTOJD
CYIIECTBEHHBIM pacxoskjieHneM. CHTyaIuy, B KOTOPBIX OJMH SKCIEPT yKazal Ha
OTCYTCTBHE OTBETa B DK3aMEHAITMOHHOU paboTe, a BTOPOM DKCIEPT BBICTABHII
HyJleBolt Oamn 3a BBIIONHEHHE 5STOTO 3aJaHrsl, He SBILIIOTCS CHUTYaIlHsIMI
CYIECTBEHHOTO PACX 0K IEHHS B OIlCHIBaHUH.

Ha ocHOBe (allioB, BHICTaBICHHBIX 32 BBHIIIOJTHEHHUE BeeX 3afaHuil paboTHL,
IOJICYUTEHIBAETCS CyMMapHBIN epBHYHBIN OallI, KOTOPHIM MepeBO IUTCS B OTMETKY
0 IATHOAIIILHOM IIKalle.

11. YciaoBus npoBeiennsi paéoTnl

Jlns  BHITOTHeHWS XHMHYECKOTO SKCIEpHMeHTa, IpeiycMOTPEeHHOTO
sajaHmsIME 23 w24, KaxJOMy YYacTHHKY SK3aMeHa IIpejylaraercs
WHIUBHAAYaNbHBIT ~ KOMIUIEKT, COCTOAIMUE W3  ompefeléHHoro  Habopa
00opy I0BaHUS U peaKTHBOB.

IIpn BRIMONHEHWH 3afaHUA 24 YYacTHHK SK3aMeHa MOXeT HCIONb30BaTh
3aIlICH B YEpHOBHKE C OTBETOM Ha 3ajaHmWe 23, a Takxe jellaTh 3allicH
B UEepPHOBHKE, KOTOpHIE BIOCIEICTBHM BIIpaBe HCIIONB30BAaTh IPH BHITOTHEHUH
JpYTHUX 3a/aHIH 5K3aMeHAIIHOHHOM paGOTEL

HaGop peakTwBOB /i BHIIOTHCHHMS XHMHYECKOTO DSKCIIEpHMEHTa,
Ipe yCMOTPEHHBIX 3afaHuaMu 23 u 24, BKIoYaeT B cebs MIeCTh pa3IMIHBIX
BeIecTB (WIM HUX pPacTBOPOB), IEPedHCICHHBIX Iepe] 3afaHueM 23 KaxJOTo
Bapmanta KHMM. Haammen Ha CKISHKAX ¢ BeleCTBAMH, BbIIABAEMbIX
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10 TeXHHKe 0e30IacHOCTH NpuBeieHa B [Ipunoxennn 3.

B nenax oGecrevueHns oIleHUBAHUS BBHIIIONHEHMS 3aaHUS 24 yIacTHUKAMU
SK3aMeHa B Kax ol ay TUTOpHH, TAe YIACTHUKH dK3aMeHa MPOBOIIT XUMHUIECKAS
SKCHEPUMEHTH], NpejyCcMOTpeHHbIe 3ajaHneM 24, NPUCYTCTBYIOT J1Ba SKCIepTa,
OTIEHUBAIOTIHX BHIIIOJHEHHE Ta00paTOPHBIX paboT (3agaHus 24).

Ilepeunn BermecTB W J1aboOpaTOpPHOTO  OOOPYAOBaHUS, BKIIOYaEMBIX
B KOMIUTEKTHl JUISl BBHIIONHEHMS] JKCIEPIMEHTANLHBIX 3aJaHUM, COCTAaBICHBI
Ha OCHOBe 0o0IMUX NepedHelt, KoTophle puBeieHH B [ [punoxennn 2.

12. U3menennst B KUM 2023 roaa no cpapaennio ¢ 2022 rogom
Wsamenenus cTpykTypsl U copepxanust KUM oTeyTeTBYIOT.
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Crnemudpuxamms KUM OI'D 2023 r.

O0600ménnniii nuian Bapuanta KUM OI'D 2023 roaa
no XUMHNN

Ypoenu croocnocmu 3aoanus: b — o6azoswtil, [1 — nosvlulennwiii, B — 6b1COKUII.

XUMUMA, 9 knacc.

9/17

IIpunoocenue 1

Ne [Iposepsemsbie TpeOoBanus Kozasr Koner TpeGoBanuii | YposeHb MakcuManbHbIH ITpumepnoe
3aJaHMsI| K Pe3yibTaraM OCBOCHHS 00Pa30BaTCIbHON MPOrPaMMEI MPOBEPSIEMBIX | K YPOBHIO ITOATO- | CIOXKHOCTH Gann BpeMs
3JIEMEHTOB TOBKH BBIITYCK- 3aJaHUs 32 BBIMIOJTHCHHUE BBITIOJTHCHUS
COACPIKAHUS HUKOB 3aIaHAS 3amaHus (MUH.)
Yacre 1

1 ATOMBI W MONEKYNBl. XHUMHYCCKHH 31eMeHT. [lpocteie 1.6 1.2 b 1 3
U CJIOJKHBIE BEIIECTBA

2 Crtpoenue atoma. CTPOSHUE 3JICKTPOHHBIX 000I0YCK aTOMOB 1.1,1.2.1 251 b 1 3
nepBbix 20 XuUMHYCCKUX 3EMCHTOB llepmommdeckoit cu-
cremsl JI.W. Mengeneesa. I'pynmer 1 nepuoxer Ilepronm-
qeCcKoU cucTeMbl. DU3MUECKHIT CMBICT MOPSIAKOBOTO HOMCPA
XUMHYECKOTO 3IIEMEHTA

3 3aKOHOMECPHOCTH HM3MCHCHHUSI CBOHCTB JJICMCHTOB B CBSI3U 1.2.2 1.3 b 1 3
c monoxxkeaueM B llepmogmueckont cucreme JI.M. Menae-
JeeBa

4 BanentHocTs. CTENCHP OKHUCICHHSI XUMHUYCCKUX 3JICMCHTOB 1.4 242 I1 2 7

5 CtpocHue BemecTBa. XHUMHYCCKAs CBsI3b. KOBAJCHTHAS 13 243 b 1 3
(OJIsIpHASL ¥ HETIOJLIPHASL), HOHHASI, METAJIMUCCKAS

6 Crtpoenue atoma. CTPOSHUE 3JICKTPOHHBIX 000I0YCK aTOMOB 1.1,12.2 222, b 1 3
mepBeix 20 xummueckux ameMeHToB  [lepmommdeckoi 231
cuctembl JI V. MenaenceBa. 3aKOHOMEPHOCTH W3MCHCHUS
CBOHMCTB 3JIEMEHTOB B CBA3M C TmonokeHHeM B llepmo-
nuaeckol cucreme JI. M. Menaeneena

7 Krnaccudukaiust 1 HOMCHKJIATYPa HEOPTraHHMICCKUX BEIICCTB 1.7 244 b 1 3

8 XWMHIECKHE CBOMCTBA IPOCTHIX BEINECTB. XHWMHYECKHE 3.1,3.2.1 233 b 1 3
CBOMCTBA OKCHIOB: OCHOBHBIX, aM(DOTECPHBIX, KHCIOTHBIX

9 XUMHYCCKHE CBOWCTBA MPOCTHIX BCHICCTB. XUMHUCCKUC 3.1,32 233 IT 2 7
CBOMCTBA CIIOKHBIX BEIECTB

10 XUMHYCCKHEC CBOWCTBA MPOCTHIX BCHICCTB. XUMHYCCKUC 3.1,32 233 IT 2 7
CBOMCTBA CIIOKHBIX BEIECTB
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Crnemudpuxamms KUM OI'D 2023 r. XUMMUA, 9 kmace. 10/ 17
Ne [Iposepsemsbie TpeOoBanus Kozasr Koner TpeGoBanuii | YposeHb MakcuManbHbIH ITpumepnoe
3aJaHMsI| K Pe3yibTaraM OCBOCHHS 00Pa30BaTCIbHON MPOrPaMMEI MPOBEPSAEMBIX | K YPOBHIO IOATO- | CIOXKHOCTH Gann BpeMs
3JIEMCHTOB TOBKH BBIITYCK- 3aJaHUs 32 BBIMIOJTHCHHUE BBITIOJTHCHUS
COACPIKAHUS HUKOB 3aIaHAS 3amaHus (MUH.)
11 Knaccnpukamms XUMHYCCKHX PEakUWd MO0  PasIHIHbIM 22 245 b 1 5
MPU3HAKAM: KOJIMYECTBY U COCTABY HCXOJHBIX W TMOTYYCH-
HBIX BCINECTB, H3MCHCHUIO CTCIICHEH OKUCICHHS XUMH-
YECKHX 3JICMCHTOB, MOTJIOMCHHIO U BBLICICHUIO SHCPTHH
12 XumMmdaeckas peaxius. YCIOBHS W TPU3HAKH TPOTEKAHMSA 2.1 2.7 IT 2 7
XUMHYCCKHX peakuuil. Xwumuueckue ypasaeHus. Coxpa-
HCHHE MACChl BEIIECTB NMPH XHUMHUCCKUX PEaKIHIX
13 JNEKTPOIUTHl M HESJICKTPOIUTHL. KaTHOHBI W aHHOHBL. 23,24 223 b 1 5
JNEKTPOTUTHICCKAS AUCCOLUUALNS KHCIOT, MEIOUYEeH U COo-
JeH (CpeaHux)
14 Peakuun HOHHOTO OOMEHa M YCIIOBHS HX OCYINECTBICHHS 2.5 2.4.6 b 1 3
15 OKHCITUTETBHO-BOCCTAHOBUTEbHBIC peakiyn. OKHCIHTETb 2.6 1.2.2, b 1 4
U BOCCTAHOBUTE/Ib 253
16 | IlpaBuna Oe3omacHo¥ pabOTEI B INKONBHOW 1a0OpaTOpHH. 4.1, 2.6, b 1 5
JlaGoparopHas nocyaa u o6opyaoBanue. PazaencHue cmeceit 5.1, 291,
u ouncTka Bemects. [Ipurorosnenue pactsopos [IpoGremsr 5.2, 292,
0C30MacHOr0  WCMOJIB30BAHUS BCIICCTB W XHMHYCCKHX 53 293
peaKuii B MOBCCOAHCBHOM JKU3HH. XUMHUCCKOC 3arpsS3HCHUC
OKPY>KAOIICH CpPeasl U €ro mocneacTeus. UemoBek B MUpPE
BCIICCTB, MATCPHATIOB H XUMHUYCCKHUX PCAKLIHI
17 OnpeaeneHue XapakTepa Cpeabl PacTBOPA KUCIOT U MIEI0UCH 42,43 2.74, IT 2 7
€ TIOMOIIBIO HHAUKATOPOB. KaueCTBCHHBIC PCAKIINN HA HOHEI 275
B pactBope (xyopua-, cyasdar-, kapOonar-, docdar-,
THIPOKCHI-HOHBI; HOHB aMMOHHS, Oapus, cepedpa, KanbLus,
Meau u xkenesa). llomydeHue ra3o00pa3HBIX BEIICCTB.
KavyecTtBeHHble peakumuyi Ha Tra3000pasdHbBIC  BEHICCTBA
(KUCIOPOA, BOJOPOA, VINICKUCIIBIN a3, aMMHAK)
18 Brrumcnenne  MaccoBOl  JOMM  XMMHYECKOTO — JIIEMEHTA 45.1 2.8.1 b 1 5
B BCILCCTBE
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Crnemudpuxamms KUM OI'D 2023 r.

XUMUMA, 9 knacc.

11/17

Ne [Iposepsemsbie TpeOoBanus Kozasr Koner TpeGoBanuii | YposeHb MakcuManbHbIH ITpumepnoe
3aJaHMsI| K Pe3yibTaraM OCBOCHHS 00Pa30BaTCIbHON MPOrPaMMEI MPOBEPSAEMBIX | K YPOBHIO IOATO- | CIOXKHOCTH Gann BpeMs
3JIEMCHTOB TOBKH BBIITYCK- 3aJaHUs 32 BBIMIOJTHCHHUE BBITIOJTHCHUS
COACPIKAHUS HUKOB 3aIaHAS 3amaHus (MUH.)
19 XUMHIECKOE 3arpsA3HEHHE OKPYKAIOMEH Cpeasl W €ro 52,53 291 b 1 5
MoCICACTBYA. YenoBeK B MUpPE BEIIECTB, MATCPHANIOB M XU-
MHUYECKHUX PEAKIUU
Yacrts
20 OKHCITUTETHPHO-BOCCTAHOBUTEIbHBIC peakiun. OKHUCITUTEIh 2.6 1.2.2, B 3 20
U BOCCTAHOBHUTE/Ib 253
21 B3anMocCBs3b pa3ITHUHEIX KIIaCCOB HEOPTAHMUECKUX BEIECTB. 33 2.4.6, B 4 20
Peakuin HOHHOTO OOMEHa M YCIOBHS X OCYINECTBICHHS 253
22 Brraucienre KOIHUECTBA BEIIECTBA, MACChl HIIM 00BEMA 452,453 282, B 3 20
BCIICCTBA MO KOJHYCCTBY BCHICCTBA, Macce HWIH 0O0BEMY 283
OJHOTO M3 PEarcHTOB HIH MPOAYKTOB peakiuy. BeraucieHue
MacCOBOM JOJIH pacTBOPEHHOTO BENICCTBA B PACTBOPE
IlpakTuucckas 9acTp
23 Pemenne sxcniepuMeHTATBHBIX 330a9 1o Teme «Hemerammer 4.2, 232, B 4 20
IV-VII rpymm wm wx coeamHeHui», «Metammsl u HUX 43, 253
coexnHEHN. KadecTBEHHbIE peakliil Ha MOHBI B PacTBOPE 4.4
(xnopua-, noxua-, cyindar-, kapoboHar-, cuiukar-, gpocdar-,
THAPOKCUA-HOHBI; WOH aMMOHHS, KATHOHBI H3VYCHHBIX
METAJLIOB, a TaKxke Oapus, cepedpa, Kaublus, MEAH
H OKEJIe3a)
24 | Ilpasuna Oe3omacHoW padoOTHI B IIKONBHOW nabopaTopuu. 4.1 2.6, B 2 12
JlaGoparopHas nocyaa u obopyosanue. PazaencHue cmecei 272,291

¥ 09HCTKA BemecTB. [ IpUroToBacHUE pacTBOPOB

Bceero 3agannii — 24; U3 HUX:

10 THITY: C KPATKHUM OTBETOM — 19; ¢ pa3BEpHYTEIM OTBETOM — 5;
o yposHio cioxkuocta: b —14;I1-5; B - 5.

MaxkcumaipHBIH IICPBUYHBIH Ot 3a padoty— 40.

O6mee Bpemst BeimoHeHUs paboTel — 3 yaca (180 munyT).
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y Hdulovika V1 . 11V AMIVIVIML AddAad DUCA y Havlnnhob  VAMNMDOAROVD. 1 wpc Honb
o0opy IoBaHMS, BXOJAMEro B WHAWBUAYATbHBIM KOMIUIEKT ydacTHuka OID
10 XUMUH, OTpakéH B Tabuure 5.

Tabnuya 5

Ne Ob6opynoBanne KonuuectBo u3 pacuéra
Ha OJINH KOMIIJIEKT

IIpo6upka Mamas (10 mi) 3

ITItaTu (momcTaBKa st Tpobupok) Ha 10 THEN

CKIISIHKH /111 XpaHeHHs peakTuBoB (10-50 m)

IInatens (Toxkeuka i 0TOOpa CYXHX BEIECTR)

D |w| |-
— =]~

PasgaTouHbli JIOTOK

HaGop peakTwBOB, BXOAAmMHi#l B WHAWBHAYANbHBIM KOMIUICKT y4acTHHKA
OI'D mo XWMHM, COCTOMT W3 IIECTH PEaKTHBOB, INEPEUUCICHHBIX B YCIOBHH
3ajaHuS 23, MOSTOMY 3aBHCHUT OT BHIIIOTHIEMOTO SK3aMeHyeMbIM BapuaHTa KITM.

Bapuanter KM, xotopsle OyAyT HCHONb30BaHBI Uil IpoBejaeHms Ol'D
B OIpejAeNéHHBIN JeHb SK3aMeHa B OJHOM IYHKTe IIPOBEJCHMI SK3aMeHa,
pexoMenayeTes GopMHUpOBaTH TakMM 00paszoM, UToOH 3ajanms 23 # 24 B 3THX
BapMaHTaX BKIIOYANH B ceOs HaOOpHI pPeakTHBOB, cojepxXalluecs B OJHOM HIH
JBYX M3 KOMIDIEKTOB peaKTHBOB, YKa3aHHEIX B TabiuIe 6.

ITockoIBKy MOATOTOBKA HHAWBHAYATBHEIX KOMIUIEKTOB ydacTHHKOB OI'D
10 XUMHH JOJDKHa OBITH IpoBejieHa 3a0JIaTOBPeMeHHO, T.e. A0 JHS HpOoBeAeHHS
sK3aMeHa, MHGOpMaIys o HoMepax (CocTaBax) KOMILIEKTOB PeakKTHBOB U ITepedHe
BeINecTB, IPUBEEHHBIX Iepe] 3ajaHmIMu 23 u 24, norkHa OBITH CBOGBPEMEHHO
JOBeJeHa JO CBeJCHHWS OTBETCTBEHHBIX CICI[HAINCTOB, 0O0ECIeTHBAIONTIX
HMOATOTOBKY HHAWBHAYANbHBIX KOMIUIEKTOB YydacTHHKOB OI'D 1o xmmun
B IIYHKTaxX IIPOBe/IeHAS SK3aMeHa He [03/Hee JHS, IPeIIeCTBYIOMEero SK3aMeHy .
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KaJTHs/ HATPHS 10. HutpaTt cepebpa 10. Cymndat mequ(Il) 9. Cynndar xeneza(ll)
11. Hurpat cepebpa 11. Oxkeupn meau(Il) 11. XKenezo 10. ®ochat
12. Keneszo 12. OxcHup aTro MEHHS 12. Mennp KaJHs/ HATPHS
13. MHaukaTopsl 13. MHaukaTopsl 13. HMHaukaTopsl 11. Xnopup sxeneza(I1l)
(penondranenn, (penondranenn, (penondranen, 12. Tlepokcuy Bomopoma
METHIIOpPaHK, METHIIOPaHiK, METHIIOPaHK, 13. UnanKaTopsl
JIAKMYC) JIAKMYC) JIAKMYC) (penondranenn,
METHIIOpPaHiK,
JIAKMYC)
Komiuiekr 5 Komiuiekr 6 Kommekr 7 Kommiexr 8
1. ConsiHad KuciaoTta 1. Consnas kuciora 1. ConsiHas kucioTa 1. Cepnas kuciora
2. CepHas KUcIoTa 2. CepHad KucjI0oTa 2. CepHag xkuciota 2. ConsiHad KuCJIOTa
3. T'uppokeup 3. T'uapokeun 3. T'mapokcup 3. T'mppokcun
HATPHSL/KaJIHs HATPHSY/ KaJIAs HATPHSY/ KaJTAS HATPHSL/KaJIHs
4. Cynbdar meau(Il) 4. Xnopun xexeza(Ill) | 4. Cynbdat amMmMoHHS 4. TuapOKCHA KalbIHUs
5. Cynbdat Maraust 5. Cynbgar amomuaust | 5. Bpomun Hatpust/ 5. T'mppokapbonaT
6. Xmopun menu(Il) 6. Cynbgar nunka KaJhst HaTpus
7. Xnopuj Maraus 7. Xnopua JTUTUs 6. Womun natpusi/kanus | 6. XJTOpUI KaibITas
8. Hutpart cepebpa 8. Mochar 7. ®ocdar 7. Hutpat cepebpa
9. Xumopwun Gapust HATPHS/ KaJAs HATPHSY/ KaJTAS 8. Hutpat Gapust
10. KapGonar 9. Hutpar cepebpa 8. Xnopup muTHs 9. Xnopua aMMOHHS
HATPHSL/KaJIHs 10. Hurpat Gapust 9. Hurpat cepebpa 10. Xmopun
11. Iunk 11. AmomuHuH 10. Hutpat HATPHSL/KaJIHs
12. OxcHun Ao MEHHS 12. Mensp HATPHSY/ KaJTAS 11. Oxcun Maraus
13. MHaukaTopsl 13. MHAuKaTophl 11. Xmopun Gapust 12. Xnopun meau(1l)
(penondranenn (benondranenn 12. Cynbdar 13. Uamukatops
METHJIOpPaHK, METHIIOPaHiK, HaTpHsT/ KU (MeTHIIOpaHK,
JIAKMYC) JIAKMYC) 13. MHaukaTopsl JIAKMYC,
(METHIIOpaHK, (deHonpTATICHH)
JIAKMYC,
(denondTaICHH)
[Ipumeuannst.

L4 I[J'IS{ IIPUTOTOBIICHUA PaCcTBOPOB, BKIIIOYEHHEIX B Ka)KZ[BIﬁ U3 BOCbBMH

KOMIUIEKTOB, IIPUMCHACTCS JTHCTH/NIMPOBAHHAS BOJA.

o Hamnune CJICHI-UYCPThl B KOMIUICKTax peakTHUBOB H B O6H_[eM IIepeIHe
BEMICCTB YKa3bIBa€T Ha B3aUMO3daMCHACMOCTL JaHHBIX PEaKTHBOB IIpU
BLIIIOJIHCHHWHA 3a JaHHd.
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3 1{uHK I'panyist

4 Mensb IIpoBosoka

5 Oxkcupn meau(Il) ITopormok

6 OKCHJT MATHHS ITopormok

7 OKCHJT AJTIOMHHHS ITopormok

8 OKCHJT KpEMHUS ITopormok

9 CoJsHas KucjioTa Pa36aBieHHbIH pacTBOp

10 | CepHas Kuciiora Pa36aBieHHBIH pacTBOp

11 T'HapOKCH T HATPHS / THIPOKCHT KAJTHSI PactBop 10-15%

12 | 'uipoKCH KaJIbIHsL PactBop 10-15%

13 [ Xmopua HaTpHs / XJIOPH KAJTHs PactBop 5-10%

14 | Xnopua IuTHs PactBop 5-10%

15 | Xmopua KaJbIisy XJIOPHI MATHHSI PactBop 5-10%

16 | Xgopun menu(Il) PactBop 5-10%

17 | Xyopu alroMUHUS PactBop 5-10%

18 | Xyopun sxeneza(Ill) PactBop 5-10%

19 | Xaopua aMMOHHS PactBop 5-10%

20 | Xnopuna Gapust PactBop (He 6onee 5%)

21 | Cynbdat HaTpHsi / cyabdat KaJaust PactBop 5-10%

22 | Cynbdat maraust PactBop 5-10%

23 | Cyandat memu(Il) PactBop 5-10%

24 | Cynndart xenesa(ll) PactBop 5-10%

25 | Cynbdat muHKa PactBop 5-10%

26 | CynbdaT amoMIuHAS PactBop 5-10%

27 | CynbdaTt aMmmMoHus PactBop 5-10%

28 | HuTpaT HaTpusi / HUTpAT KaJIHst PactBop 5-10%

29 | KapbonaT HaTpus / kapOOHAT KaJHUsI PactBop 5-10%

30 | I'mapokapboHaT HATpHs / THApOKapOOHAT KaJHsI PactBop 5-10%

31 | ®ocdat natpus / pocdart kanus PactBop 5-10%

32 | Bpomua HaTpusi / GpOMHET KaJTHsI PactBop 5-10%

33 Womu HaTpHst / HOMAJT KaJAST PactBop 5-10%

34 | Hutpat Gapust PactBop (He 6onee 5%)

35 | Hutpar kanbuus PactBop 5-10%

36 | Hutpar cepebpa PactBOp 5-10%

37 | AMMHuak PactBOp 5-10%

38 Ilepokcua Booposaa PactBop 3—5%

19 UnnukaTtopsl (METHIOpamXK, JakMyc, Genondranenn)/ | PacTBopbl, Gymara
HHIUKAaTOpHas GyMara

40 | lucTUaIMpOBaHHAs Bojla
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Z CIIMPTOBKa JlabopaTOpHasa 1

3 BopoHka koHHUECKast 1

4 CrerIsHHas ITaJl0uKa 1

5 Ipotupka [1X-14 10

6 CraxkaH BbIcOKHH ¢ HocukoM BH-50 ¢ MeTkoM 2

7 Hunuuap n3MepuTenbHbIl 2—50-2 1

8 ITITaTuB (mocTaBKa) [yis IPoOHpoK Ha 10 THEN 1

9 JleprxaTenns s TpoGHPOK 1

10 ITnatens (Toxkeuka Jyist 3a60pa BEIMECTB) 2

11 PasgaTouHbli JIOTOK 1

12 HaGop ¢nakoHOB miss XpaHEHHS pacTBOPOB 15 KOMILIEKTOB 1O 6 MITYK
U PEaKTHBOB

13 unuuap n3MepuTenbHbIN ¢ HOCUKOM 1-500 2

14 CrakaH BblcoKHH 500 m 3

15 HaGop EpIMKOB ISl MBITBS TIOCYTBI 3

16 Xanar 2

17 Pe3nHOBBIC IEpYATKU 2

18 3aIUTHBIE OUKH 1

19 CHnupT 3THIOBBIH 20 MJI Ha OJTHY CHUPTOBKY

(Ha 1 pa3)
20 Bymara ¢uipTpoBaibHas 1 Ha O/IUH DKCIIEPUMEHT
21 KoMmekT(p1) peakTnBOB (Tabnuma 7)

Jlis mpoBefieHMsT SK3aMeHa PEKOMEHIyeTCsl MHUHUMH3HPOBATH IEepeHOC
nabopaTopHOTo 00OPYIOBAaHUSI M XUMUYECKUX PeakTHBOB, IpeTHA3HAUCHHDIX JUIS
[IpOBeJICHUST XUMHUUYECKUX SKCIIEPUMEHTOB (3ajaHue 24). PexoMmeHayemas cxema
OpraHW3alliy MPOBEJCHUSI HK3aMeHa IIpejIoNaraeT BBIJCICHHE B ayJAUTOPHU
OTJICTHHBIX CTOIIOB, HAa KOTOPBIX OV Iy T pa3MeleHbl MHUBH Y ATbHBIE KOMIUICKTHI,

COCTOAINUE U3 na60paT0pHoro O60pyZ[OBaHI/IH U XUMHYICCKUX PEaKTHUBOB.

1

B KOHTPOJIbHBIE U3MEPUTENIEHBIE MaTEPUaIIbL.

IIpu mposemenmu OI'D B 20231 samanmsd, Tpebyromue MPOBEJCHNHA XUMIUECKHX HKCISPUMEHTOB
¢ HCIOJB30BAHIEM YYACTHHKAMH 5K3aMeHa CIIHPTOBKH W/INIH BLITSXKHOTO Imkada, He OyJyT BKITFOUEHBI
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