Bcepoccuiickas mpoBepouHast padora no XMIMIU

OIIUCAHUE
BCEPOCCHUHUCKOU MPOBEPOYHOMU PABOTHI
IO XUMUHN

11 kiaacc

nojarorosieHo denepanbHbIM roCyAApCTBEHHBIM OFOPKETHBIM
HAay4YHBIM YUPEKICHUEM

«DEJIEPAJIBHBIN UHCTUTYT MEJATOTMYECKNX U3MEPEHU»



BIIP-2019 XNUMMSL. 11 kmace

1. HazHa4yeHune BCEePOCCUHIICKON MPOBEPOYHOIi padoThI 0 XUMHUM

Bcepoccuiickas npoepounast padora (BIIP) npegnaznadena ajist ”TOroBon
OIIEHKM 00Opa3oBaTEIbHBIX JOCTHXKEHUN  BBITYCKHUKOB CpPEIHEH  IIKOJbI,
M3Yy4aBIINX XUMUIO HA 0A30BOM YPOBHE.

2. JlokyMeHTBI, onpeaessivoimne cogepxxanue BITP

ConepxaHue  BCEPOCCHICKONM  NPOBEPOYHONM  PabOTBI MO  XUMHH
ompenensieTcsi Ha ocHOBe DenepanbHOTO KOMIIOHEHTa TOCYJIapCTBEHHOTO
00pa3oBaTENBLHOIO CTaHAapTa cpeAaHero (MOJHOro) obmiero oOpa3oBaHUs
0 XUMHH, 0a30BbIM ypoBeHb (mpuka3z MunoOpazoBanus Poccum ot 05.03.2004
No 1089 «O6 ytBepxaeHun DenepaabHOr0 KOMIIOHEHTAa TOCYIapCTBEHHBIX
CTaHJIapPTOB HAYAJILHOTO OOIIEro, OCHOBHOTO OOIIEro W cpeaHero (IMOJIHOTO)
0011ero o0pa3oBaHuUs).

3. Iloaxoasl K 0TOOPY coaepkaHusA U pa3padoTke cTpyKTypsl BITP

Ha ocnoBanun @K TI'OC mno xumum 0a30BOro YpoOBHsS pa3paboTaH
KOAU(PHUKATOP, OMPEACTSAIONINN TMepeueHb 3JEMEHTOB COACPXKAHHUS U TEpeueHb
TpeOOBaHMI, BIHOCUMBIX HAa UTOTOBYIO MPOBEPKY (cM. [Tpuiioxenue).

Pa3pabotka BIIP no xuMuu ocyniecTBIsIETCS C YUETOM CIAEAYIOMMX OOLIUX
ITOJIOKEHUM:

— BIIP opuenTMpoBaHa Ha TMPOBEPKY YCBOEHHS CHUCTEMBI 3HAHUU
U YMEHHH, KOTOpas pacCMaTpHBAeTCs B KayeCTBE WHBAPUAHTHOIO sjpa
colepKaHUsl JICUCTBYIOIIMX MPOrpaMM MO XHUMHUHM [UIsl CpPEAHEH ILIKOJIBI.
B ®enepanbHom kommoHeHTe ['0CynapCTBEHHOTO CTaHapTa CpPEeaHEro OOIIEero
oOpazoBaHus oTa cucreMa 3HAHUU 151 YMEHUHI IIpeJICTaBJICHA
B BHUJE TpeOOBAaHUU K YPOBHIO MOATOTOBKM BBIMYCKHUKOB MO XMMUU (0a30BbIN
YPOBEHbB);

— yueOHBII MaTepuan, mnpoBepsembli 3amanusimu  BIIP, ortOupaercs
C yd4eToM ero OOMmMEKyJIbTypHOH 3HAYMMOCTH JUIsi 001Ieo0pa3oBaTeIbHON
NOJITOTOBKH BBIITYCKHUKOB CPEIHEH IIKOJIbI;

— IpPOBEpPKA YCBOEHUSI OCHOBHBIX JJIEMEHTOB COJEpPKaHHUS Kypca XUMHUU
(0a30BbIl ypOBEHb) OCYIIECTBISETCS C MCIOJIb30BAaHUEM 3aJaHUil 0a30BOro u
HOBBIIIEHHOI'O YPOBHEH CII0KHOCTH.
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4. CTPpYKTYpa U coiepKaHUE BCEPOCCUIICKOH MPOBEPOYHOI padoThI

Kaxnpiii Bapuant BIIP conepxur 15 3ananuii pa3nuyHbIX TUIIOB U YPOBHEN
CJIIOKHOCTH. 3aJaHusi TakXKe UMEIOT pasziuuyus no Tpedyemoil Gopme 3amucu
OTBETa, KOTOPBII MOXKET OBbITh MPEACTABICH B BHUJIE: MOCIEAOBATEILHOCTH LU(D,
CHUMBOJIOB; CJIOBa; (DOPMYIIbI BEIIECTBA; YPABHEHUS PEAKIUH.

B pabote conepxxutcs 11 3amanuii 6a30BOro ypoBHsI CJIOKHOCTH C KPATKUM
U pa3BepHYThHIM 0TBeTOM. VX mopsiakoBsie HOMepa 1-8, 11, 12, 15.

B pabote conmepxutcs 4 3amaHus ¢ pa3BEPHYTbIM OTBETOM ITOBBIIIEHHOI'O
ypoBHs ciioxHOCTU. VX mopsakoBeie HoMepa: 9, 10, 13, 14. Dtu 3ananus Ooiee
CJIOXHBIE, TaK KaK MX BBINOJHEHUE MPEIINOJIaraeT KOMIUIEKCHOE MPUMEHEHHE
CIEAYIOUIUX YMEHUM:

— cocmaenams YPaBHEHUSI PEAKUNN, OATBEPKAAIOIIMX CBOMCTBA BELIECTB
W/WIM  B3aMMOCBSA3b BEIIECTB PA3JIMYHBIX KJIACCOB, OJIEKTPOHHBIM OayiaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOM PEaKIINH;

— 00vsAcHAMb 00yCIOBICHHOCTh CBOMCTB M CIIOCOOOB MOJTYYEHHS BEIIECTB
UX COCTAaBOM U CTPOEHUEM;

— MoOenuposams XUMUYECKUN SKCIIEPUMEHT HA OCHOBAHHUHM €T0 ONKCAHMUS.

Bxitouennsie B paboTy 3agaHusi yCJIOBHO pacIpeseieHbl M0 YeThIpeM
cojiepkaTelibHbIM OjiokaMm: «TeopeTnyeckue OCHOBBI XuMum», «Heopranuueckas
XUMUS», «Opranuueckas XUMHUSY, «Metobl MO3HAHUS
B XUMHH. IKCIIEPUMCHTAJIbHBIC OCHOBBI XUMUH. XUMHUS U KU3HBY» (TabII. 1).

Tabnuya 1. Pacnpedenenue 3a0anuti N0 0CHOBHbIM
cooepaicamenbHbiM OJ10KaM Kypca XUmMuu

Conep:xareibHble 0JIOKM Kypca XUMHUH KosuuecTBo 3axannii
TeopeTnuecknue OCHOBBI XUMUHU 5
Heoprannueckas xumus 4
OpraHnueckast XuMust 4
Mertoapl TO3HaHUS B XUMHUU. OKCIEPUMEHTAIbHBIC 2
OCHOBBI XUMUU. XUMHUS U KU3Hb

UTOI'O 15

3amanus, BKJIIOYCHHBIC B TPOBEPOUYHYIO pabOTy, MPOBEPSIOT OBJIAJACHHC
YYaIIUMHACS OTPEACICHHBIMU yMEHUSIMA W CIOCO0aMM  JIEHCTBHA, KOTOPHIC
OTBEYAIOT TPEOOBAHUSM K YPOBHIO MOATOTOBKH BBITYCKHHKOB. IIpencraBiienue o
pacrtpeielieHUH 3aJIaHui 110 BUJaM IIPOBEPSEMBIX YMEHHH M CIIOCO0aM JICHCTBHIMA
naeT tabdaura 2.
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Tabauya 2. Pacnpedenenue 3a0anutl
no 8UOamM yMeHull u cnocooam oeticmsutl

OcHOBHBIE YMEHUS U CIIOCOOBI IeCTBUI

KosnuecTBo 3aganuid

3uamv/nonumams.:

Ba)KHEHIIINE XUMHYECKHE ITOHATHS, OCHOBHBIE
3aKOHBI M TEOPUU XMMHH, BAXKHEHIIIHE BEIECTBA
Y MaTEPHAIIbI

3

Ymemn:

HA3b168ANb U3YUYCHHbIC BEIIlECTBA 10
TPUBHATBHOU 1501051 MEXKTyHApOIHOU
HOMEHKJIaType

onpedenamv/Kiaccudpuyuposams. BaJCHTHOCTD,
CTENEHb OKHUCIICHHUS XHMUYECKUX JIJIEMEHTOB,
3apsibl HMOHOB; BHUJ XHMHUYECKUX CBSI3€H B
COEIMHEHUSX U TUIl KPUCTAININYECKON PEIIETKH;
XapakTep Cpelbl BOJHBIX PAaCTBOPOB BEIIECTB;
OKHUCIIUTENb u BOCCTaHOBUTEIIb;
NPUHAUIC)KHOCTh  BEIIECTB K  Pa3jIHYHbIM
KJlaccaM HEOPraHWYEeCKHMX W OpPraHMYECKUX
COCIMHEHUN; FOMOJIOTH 51 U30MEPBI;
XUMHUYECKHE PEaKIMH B HEOPTaHUYECKOW U
opraHu4yeckoil  xumuu (0 U3yYEHHBIM
KJ1acCU(DUKAIMOHHBIM MTPU3HAKAM )

Xapakmepuzoeamn: -, p- U d-3J€MEHTHI 10 UX
nojgoxxeHutro B Ilepuopuueckoir  cucteme
J.1. Menneneena; oOmme XUMHYECKHUE
CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX
COC/TMHCHHH, CBOICTBA OTAEIIBHBIX
NpEeACTAaBUTENIE HTUX KIACCOB; CTPOEHUE U
XAMUYECKHUE CBOICTBA U3YUYEHHBIX
OPraHUYECKUX COCIMHEHUN

00BACHAMY: 3aBUCUMOCTh CBOMCTB XMMHUYECKUX
AJIEMEHTOB M HUX COEOUHEHHN OT IOJOKECHUS
AJIIEMEHTA B [Tepuoguueckoi CUCTEME
.. MenneneeBa; npupoly XUMUUYECKOU CBSI3U
(MoHHOH, KOBAJICHTHOM, METaJJINYECKOM,
BOJIOPOTHOM); 3aBUCUMOCTD CBOMCTB
HEOPraHUYECKUX U OPraHUYECKHX BEIIECTB OT
MX COCTaBa U CTPOEHUS; CYLIHOCTh M3YYEHHBIX
TUIIOB XUMHUUYECKUX PEAKIUil (IEKTPOTUTHYECKOM
JUCCOLMAIINY, HOHHOTO OOMEHA, OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX);

cocmasisimo, ypPaBHEHUS PEAKUUM, WU3YyUYEHHBIX
THUIOB.
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NIAHUPOBAMb/NPOBOOUMb:  DKCIIEPUMEHT 10 3
MOJIYYCHUIO W PACIIO3HABAHUIO BAXKHEHIIINX
HEOPTaHWYCCKUX U OPTraHUYECKUX COCIUHCHHUMA,
C y4eToM MpUOOPETEHHBIX 3HAHWUK O TMpaBUIIAX
O0e3zonmacHo  paboOThl C  BEIIECTBAMU B
naboparopud W B OBITY; BBIYHUCICHHUS IO
XUMHYECKUM (OpMYJIaM U YpaBHEHUSIM

NTOTI'O 15

PaGoTa Bxirovaer 3amanusi 6a30BOTO M MOBBIIIEHHOTO YPOBHEW CIOKHOCTH.
B tabnune 3 npeacraBieHo pacnpeeseHue 3aJaHui 0 YPOBHIO CIIOKHOCTH.

Tabnuya 3. Pacnpeoenenue 3a0anuti no ypOBHIO CIOHCHOCU

YpoBeHnnb Kouu- Makcu-
. IIpoueHT 0T MAKCHMAJIBHOTO
CJIOKHOCTH YeCTBO | MAaJIbHbII
. . MepPBUYHOrO 0aslIa
3alaHui 3alaHuM 0aJL1
ba3oBblii 11 21 64
[ToBBIIICHHBIN 4 12 36
NTOI'O 15 33 100

5. Cucrema oleHUBAHMS OTACJbHBIX 32IaHUH U Pa0OTHI B LEJIOM

Bepnoe BoimonHenue 3amanwi 1, 2, 4-8, 11, 12, 15 6a3oBoro wu
MOBBIIIIEHHOTO YPOBHEHM CJIO)KHOCTHU OIICHMBAETCS MAaKCHMAJIbHO 2 OalljlaMu: B
clydae HaJu4usl OJHOM OIMMOKHM WM HETOJIHOIO OTBETa BBICTaBIsAeTCS 1 Oail.
OcTtajibHBIE BapUaHTbhl OTBETOB CYHUTAIOTCS HEBEPHBIMU M OlleHMBarOTCI B 0
O0aioB. BepHoe BbInofiHeHKE 3a]jaHusl 3 olleHuBaeTcs B 1 Ga.

OunenuBanne 3amanuy 9, 10, 13, 14 mOBBIIEHHOIO YpPOBHS CIIOKHOCTHU
OCYIIECTBJISIETCSI HAa OCHOBE TIOJIEMEHTHOTO aHaliu3a OTBETOB YYalllUXCS.
MakcuMainibHasi OIleHKa 3a BEpPHO BBHINOJIHEHHOE 3aJlaHMe COCTaBjseT 3 Oasia.
VYkazaHHble 3aJaHUS C Pa3BEPHYTbIM OTBETOM MOTYT OBITh BBINOJHECHBI
y4JaluMHUCS pa3HbIMH  criocoOamu. [loaToMy mTIpuBeIEHHBIE B KPHUTEPHSIX
OIICHUWBAHUS O00paslbl pEHIeHUH ClIeIyeT pacCMaTpWBaTh JIMIIb KaK OJUH M3
BO3MO>KHBIX BAPUAHTOB OTBETA.

[Tonydennsie ywamuMmucs Oauibl 3a  BBIINOJHEHUE BCEX 3aJaHuid
cymMmMupytotcs. IToropasi OlleHKa BBIMTYCKHHKA OCHOBHOM IIKOJIBI OMpPEACISIETCS
1o 5-6amipHOM 1mKane (tadmn. 4).
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Tabauya 4. Pexomenodyemas wkana nepegooa CymMmapHozo o6auia

3a evinoanenue BIIP 6 ommemky no namubaiibHou wKaie

OT™MeTKA
Mo NATHOAILHOM HIKAJIe

«2Q»

«3»

«4»

«5»

CymmapHbiii 6211

0-10

11-19

20-27

28-33

6. Bpemsi BbInoJiHeHHs padoThI

Ha Brinmonnenue Bcet padotsl oTBOaUTCA 1,5 yaca (90 MuHyT).

7. YcioBus BbINOJHEHHUs pa0d0ThI

OTBeThl Ha 3a/IaHKSI BCEPOCCUUCKONM MPOBEPOYHON PaOOTHI 3aMUCHIBAIOTCS

B TEKCTE€ pabOThl B OTBEACHHBIX /I OTOTO MeCTaX. B MHCTpyKIMM K BapHaHTy

OIIMCBIBAIOTCA IIpaBHJIa 3alIMCH OTBCTOB K 3aJIdHUAM.

8. lonosiHuTE ILHBIEC MAaTEePHAJIbLI U 000pPyI0BaHUE

B npouecce BbinosHEHHUST paOOThl ydYalllMKCS HMCHOJB3YET CIEAYIOIIHE

AOIIOJIHUTCIIbHBIC MaTCPpHUAJIbI:

— Ilepuognueckas cucrema xumudeckux snemeHToB .M. Menneneena;

— TalauIa pacCTBOPUMOCTHU COJIEH, KUCIIOT U OCHOBAHUM B BOJE;
— DJIEKTPOXUMHUYECKHUH psil HAIIPSHKEHUH METalljIoB;

— HENPOrPAMMHUPYEMBIN KAIBKYJIIATOP.

9. O000menHbIil 1an Bapuanta BITP no XUMHUHN
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O00011eHHBIN IJIAH BAPDUAHTA
BCEPOCCHIICKOM NMPOBEPOYHOIT padOTHI 0 XUMHUH
3a Kypc 10-11 kiaccos

XNUMMSL. 11 kmace

Konbt snementoB copepxkanusi (KOC) mnpencraBieHbl B COOTBETCTBUU

¢ pazzenoM 1, a Kol TpeOOBaHUI — B COOTBETCTBUU C pa3fesioM 2 KoaudukaTopa

9JICMCHTOB COJICPIKAHHA U TpC6OBaHHﬁ K YPOBHIO IIOATOTOBKH BBIITYCKHHUKOB

001eo0pa3oBaTeIbHBIX

opraHu3amud s

MPOBEICHUS

npoBepouHoii padotel mo XUMUMU (cm. [Ipunoxenue).

— 60-90%),; II — nosviwennsiii (40—60%).

BCEPOCCUNCKOU

VYposnu cnoscnocmu 3adanuii: b — 6azosvlil (npumepHwlli yposeHsb 8bINOIHEHUS.

No [TIpoBepsiembie Konpt Konapr YpoBens| Makc.
AJIEMEHTHI COJICPKAHUS POBEpAEMbIX | TpeOOBaHUM | CIOXK- | O6asi 3a
AJIEMEHTOB | K YPOBHIO | HOCTH | BBINOJI-
COJIep>KaHUsl |MOJTOTOBKY | 3a/IaHUS | HEHHE
10 KO- |10 Koauu- 3a/IaHus
(bukatopy KaTopy
TEOPETHUYECKHUE OCHOBbBI XUMHUHN
1 | Yucrele BeniecTBa U CMECH. 1.2.1 3.1 b 2
Hayunble meronpl mno3HaHusA 4.1
BEIIECTB " XUMHYECKHUX 4.4
SIBIICHUI: HaOII0ICHUE,
U3MEpPEHHUE, AKCIEPUMEHT,
aHaJu3 U CUHTE3
2 |CocraB aroma: TPOTOHBHI, 1.1.1 2.3 b 2
HEUTPOHBI, DJIEKTPOHBI.
Crpoenue AIEKTPOHHBIX
000JI04EK aTOMOB
3 |llepuognueckuidi  3aKOH U 1.1.1 1.2 b 1
[lepnoanueckas cucTema 2.3
XUMUYECKUX AJIEMEHTOB
JI.1. MenneneeBa
4 | Bugpl XUMHUYECKON  CBSI3H. 1.2.2 2.4 b 2
BemecrBa MoJeKynspHOro u 1.2.4
HEMOJIEKYJIIPHOTO  CTPOCHUSI.
Turnbl KPUCTALITUYECKUX
pELIETOK
HEOPI'AHUYECKASA XUMUA
5 | Knaccudukanus u 2.1 2.2 b 2
HOMEHKJIaTypa
HEOPraHUYECKHUX COCTMHEHHI
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6 | XapakrepHbie XUMHYECKUE 2.2 2.4 b 2
CBONCTBA NPOCTHIX BEIIECTB — 2.3
METAJIJIOB U HEMETAIIJIOB. 2.4
XapaKTepHbIe XUMUYECKUE
CBOMCTBa OKCHJIOB (OCHOBHBIX,
aM(OTEpHBIX, KUCITOTHBIX)
7 | XapakTepHble XUMHYECKUE 2.5 2.4 b 2
CBOMCTBA OCHOBaHUIA, 2.6
aMm(pOTEepHBIX  TUIPOKCHIIOB, 2.7
KHCJIOT, COJiel (CpeTHHX)
8 | DnekTponuTnueckas 1.3.3 1.1 b 2
JTACCOLIAIHSL. CuinHBIE 1.3.4 2.2
U cimabple  DJIEKTPOJIUTHI. 4.3 2.4
Peakiuu  wmonHOro oOMeHa. 3.2
Cpena BOOHBIX PacTBOPOB:
KHCJIas], HEWTpasbHasl,
HIeJI0YHAas
9 | Peakunu OKHCJIUTEIBHO- 1.3.5 1.1 IT 3
BOCCTAaHOBUTEJIbHBIE B 2.2
HEOPraHU4eCKOM XUMHUH 2.4
10 | BzaumocBs3b MEKITY 2.8 2.4 I1 3
OCHOBHBIMU KJlaccaMu
HEOPraHMYECKUX BEILECTB
OPTAHNYECKASA XUMUSA
11 | Knaccudukanms u 3.1 2.2 b 2
HOMEHKJIaTypa OpraHUYECKUX 3.2
COCIMHEHU.
Teopus CTPOCHHUS
OPraHUYECKUX  COEIUHEHUM.
I'omonornueckuit pan,
TOMOJIOTH. CrpykrypHas
uzoMmepusi. Buabl XxumMudeckux
CBs3EN B MOJIEKYyIax
OpraHUYECKUX COEIMHEHUN
12 | XapakrepHbie XUMHYECKUE 3.3 2.4 b 2
CBOMCTBA: 3.4
-YIJIEBOJIOPOIOB: AJIKaHOB,
AJIKEHOB, aJIKaJIMECHOB,
AJIKUHOB, APEHOB;
-KUCJIOPOICOAEPKALIUX
COCIMHEHUM: OJHO- U
MHOT'OATOMHBIE CIIUPTHI,
deHnon, aJbJICTUIbI,
OJIHOOCHOBHBIE  KapOOHOBBIE
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KHUCIIOTBI, CIIOKHBIC D(UPHI,
KUPBI, YTICBOJIBL;

- a30TCOJEPIKaIe BEIIECTBA:
aMHHBI, AMHUHOKHCIOTHI U
Oenku

13

B3anmocss3p MEXKIY
OCHOBHBIMU KJIacCaMu
OpraHUYECKUX BELIECTB

3.7

2.4

14

IIpoBenenue pacyeroB
KOJIMYECTBa BELIECTBA, MACChI
WM 00beMa MO KOJIUYECTBY
BELIECTBA, Macce WU 00beEMY
OJIHOTO U3 PEarcHTOB WM
IPOAYKTOB peaxkuuu.
ITpuponnsie UCTOYHUKHU
yIJI€BOJOPOAOB:  HEPTh U
npupoanbii ras. IlpenenbHo-
JOIyCTUMass ~ KOHLEHTpalus
BELIECTBA.

33
4.4
52

2.7
3.3

METO/bI IO3HAHUSA B XUMHUU. JKCIIEPUMEHTAJIBHBIE
OCHOBbBI XUMHWHU. XUMHUA U ) KU3HDb

15

IIpoBenenue pacyeTos ¢
UCIIOIb30BAHUEM ITOHATUSA
«MaccoBas 10714 BEILECTBA B
pacTBope»

4.4

2.7
3.6

b

Bcero 3aganuii — 15; u3 HuX 0o ypoBHto cioxHoctu: b —11; IT—4.
MakcuMainbHbIN 0asut 3a padbory — 33.

B Ilpunoxenun npuBeneH

KOAU(pUKATOP

QJICMCHTOB

COZepKAHUS

U TpeOOBaHMU K YPOBHIO IOATOTOBKM BBIITYCKHUKOB 00II€00pa3oBaTeIbHbIX

OpraHu3alui JIJ1s IPOBEICHUSI BCEPOCCUNUCKOM MPOBEPOYHOM pabOThHI IO XUMUHU.
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INPUJIOKEHHUE

Koauduxarop
3JIEMEHTOB COJAEPKAHMS U TPeOOBAHNH K YPOBHIO OATOTOBKHU BBINIYCKHUKOB
0011e00pa3oBaTeIbHBIX OPraHU3ANNH ISl IPOBEIEHUS BCEPOCCHIICKOI
nposepouHoi padorsl no XUMHUHN

KomudukaTtop »snemeHTOB coaepxkaHus M TpeOOBaHUH K  YPOBHIO
MOJITOTOBKM OOYYalolMXcsi M TMPOBENCHUS OCHOBHOTO TOCYJAapPCTBEHHOTO
’K3aMeHa Mo XUMHH (Hanee — KoaudukaTop) SBISIETCS OAHUM M3 JIOKYMEHTOB,
OTIPENIENAIONUX CTPYKTYPY U COJEp>KaHUE BCEPOCCUICKON MPOBEPOUYHON paOOTHI.
KoaudukaTop siBIseTCs CUCTEMAaTU3UPOBAHHBIM IEPEYHEM TPEOOBAHUN K YPOBHIO
MOJITOTOBKM BBIMMYCKHUKOB U MPOBEPSIEMBIX 3JIEMEHTOB COJIEPKaHHUs, B KOTOPOM
KaXXJI0My OOBEKTY COOTBETCTBYET ONpPEACICHHBINA KOJ.

Komuduxkatop cocraBnen Ha 0aze  DenepanbHOro  KOMIIOHEHTa
["ocynapcTBeHHOTO cTaHAapTa cpeaHero (IoiaHoro) obmiero oopasoBanus (Mpukas
MunuctepcTBa o6pazoBanusi PO ot 05.03.2004 Ne 1089).

KoaudukaTop cocTouT u3 1ByX pasiesos:

— paznen 1. «IlepeueHp >71eMEHTOB coAepKaHMs, MPOBEPSEMBIX B paMKax
BCEPOCCHICKOI MPOBEPOUHOMN paOOTHI 110 XUMHI;

— paznen 2. «Ilepedyenp TpeOOBaHMI K YPOBHIO MOJATOTOBKUA O0yYaOIIUXCS,
OCBOMBIIIHUX 00111€00pa30BaTe/ibHbIE MPOTPAMMBbI CpeaHero (MOJIHOTO) OOIIero
00pa30oBaHMs IO XUMUW.

B xonudukarop He BKIOYEHBI TpeOOBaHHMS K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB, JIOCTUKEHUE KOTOPBHIX HE MOXKET OBbITh IMPOBEPEHO B paMKax
BCEPOCCHICKOI MPOBEPOUHOMN PaOOTHI.
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Pazgen 1. IlepeyeHb 371€MEHTOB COAEP:KAHMS, NMPOBEPsieMbIX B paMKax
BCEPOCCHIICKOM MPOBEPOYHOIT padOTHI 0 XUMHH

Koxa 0y10Kka/
KOHTPOJIUPYEMOT0
JIEMEHTA

JIEMEHTBI COeP/KAHNS, IPOBEepsieMble 3aJaHUAMHU
IK3aMeHALMOHHOI PadoThI

1. TEOPETUYECKHUE OCHOBbBI XUMHUH

1.1.  Coepemennvie npedcmasieHus 0 CmMpPOCHUU AmMoma

1.1.1

Atom. CocraB arToma: MPOTOHBI, HEUTPOHBI, AJIEKTPOHBI. ATOMHBIE
opoutanu. OcoGEHHOCTH CTPOEHUS NEKTPOHHBIX 000JI0YEK aTOMOB s§-, p-
U d-31eMEHTOB (Ha NMpUMEPEe XUMUYECKUX 3JIEMEHTOB MEPBBIX UYETHIPEX
MIEPHOIOB).

1.1.2

Ilepuonnuecknii 3akoH u Ilepuoguueckas cucTeMa XHUMUYECKHX
snementoB JI.MI. MengeneeBa. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOICTB
XMMHYECKHUX JIEMEHTOB M UX COCIMHEHUI M0 NMEPHUOJIaM B rpynIam

1.2 Bewecmeo

1.2.1

YucTele BelecTBa U cMecH. KauecTBEHHBIN M KOJTHMYECTBEHHBINA COCTaB
BeniecTBa. Xumuueckas ¢popmyina. Mosb. MossipHas Mmacca ¥ MOJISIPHBIH
00BeEM.

1.2.2

XI/IMI/I‘-IGCKaSI CBA3b. KOBaHeHTHaH CBA3b, €€ paBHOBI/II[HOCTI/I N MCXaHU3MBbI
obOpasoBanus. MonHas cBs3b. Metamnmieckas cBsi3b. BogopoaHas cBs3b

1.2.3

DNeKTpooTpUlaTeTbHOCTh.  CTENneHb  OKUCJICHHS U BaJIEHTHOCTh
XUMHUYECKHX 2JIEMEHTOB

1.2.4

BemectBa MOJEKYJNSpHOTO Y HEMOJIEKYJSIPHOTO  CTpoeHus. Tun
KPUCTANINYECKON pemeTKd. 3aBHUCUMOCTb CBOWCTB BEIIECTB OT HX
COCTaBa U CTPOCHUs

1.2.5

MHoroo6pa3He BCIICCTB: U30MCPUS, TOMOJIOTHS, AJIJIOTPOIIHA

1.3. Xumuueckasn peaxuyus

1.3.1

Knaccuduxanums XUMHYECKHUX peakuui B HEOPraHU4YeCKOU
Y OPTraHUYECKOU XUMUU

1.3.2

TermnoBeie  3¢ddextsr  xumuueckux  peakuuil. Tepmoxumudeckue
ypaBHEHUS

1.3.3

DNEKTpOoNUTHYECKAs! TUCCOUAIUS KUCTIOT, OCHOBAHUM M COJIEH B BOJIHBIX
pacTtBopax. KaTnoHsl 1 aHHOHBI.

1.3.4

Peakuyu wnoHHoro oOMeHa B BOJHBIX pacTBopax. Cpena BOAHBIX
pacTBOPOB: KUCIas, HEUTPAJIbHAs, LIEJI0YHas

1.3.5

OKHCIUTEIBEHO-BOCCTAHOBUTEIILHBIC pPCaKkuunu. OKHCIUTEIb u
BOCCTaHOBUTCJIb

1.3.6

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB

2. HEOPI'TAHUYECKASA XUMMUSA

2.1

Knaccudukamms HEOPraHUYECKUX BEIIECTB. Howmenknarypa
HEOpPraHMYECKUX BEIIECTB (TPUBHAIBHAS U MEKIYHAPOIHAs)

2.2

XapakTepHble XHMHYECKHE CBOMCTBA IMPOCTHIX BEIICCTB-METAIIIOB:
IIEJIOYHBIX, IEeTOYHO3EMENbHBIX, AIIOMHHHS, IEPEXOJHBIX METAIIOB
(Meom, mMHKA, Xpoma, kejesa). Psn akTuBHOCTH MeTauioB. OO6mme
CHOCOOBI MOJTYYCHHS METAJUIOB

23

XapakTepHble XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB:
BOZIOpPOJa, TAJIOTEHOB, KHCIOpPOAa, cephl, a3ora, Qocdopa, yriepona,
KpEeMHUs

24

XapakTepHble XUMHUYECKHE CBOMCTBA OKCHAOB: OCHOBHBIX, aM(OTEPHBIX,
KHUCJIOTHBIX
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2.5 XapakTepHble XHMHUYECKHE CBOWHCTBA OCHOBaHMA ¥ aM(pOTEpHBIX
T'MJIPOKCHUIOB

2.6 XapakTepHbIE XUMUYECKHE CBOMCTBA KUCIOT

2.7 XapakTepHble XUMUYECKHE CBOWMCTBA COJIEH: CpeJHUX, KHUCIBIX (Ha
puMepe THIPOKapOOHATOR)

2.8 B3anMoCBs3b pa3au4HbIX KJIACCOB HEOPraHUYECKUX BELIECTB

3. OPI'AHUMYECKASA XUMUA

3.1 Krnaccudukanus 1 HOMEHKJIATypa OPraHUYECKUX COEAMHEHUN

3.2 Teopuss CTpOEHMS OPraHUYECKUX COCIMHEHUU. ['OMOJOrvueckuii psn,
romosiord. CTpykTypHass u3zoMmepus. TUIBI XUMUYECKUX CBsi3ed B
MOJIEKYJIaX OpPraHMYECKUX COCIUHEHHUN

3. VYrneBogopobl: alIkaHbl, aJIKEHbl U JUEHBI, aJKUHBI, apeHbl. XUMHUYECKHE
CBOMCTBA M Moixy4eHue. [IpupoaHble HCTOUYHUKH YTTIEBOIOPOJIOB: HEPTH U
IIPUPOJHBIN ra3

34 Kucnoponconepxamue COEIMHEHUS: OJHO- M MHOTOATOMHBIE CIIMPTHI,
(deHon, anbpIeruapl, OJHOOCHOBHBIE KapOOHOBBIE KHCJIOTHI, CIIOKHBIC
3GUpBl, KHUPBL, YIIeBOAbl. XHMMHUYECKHME CBOIICTBA U MOJIy4YCHHE
KUCJIOPOJCOAEPKAIIMX COCTUHEHUIN

35 A3zoTcozmepKalue  COSAMHEHUS: aMUHBI, AaMHHOKHCIOTHI,  OCJIKH.
XHWMUYECKUE CBOMCTBA U MOJTYUYECHHUE a30TCOJAEPKAITUX COCTMHEHUI

3.6 [Tonmumepsl: miIacTMacchl, Kaydykd, BoyIoKHa. CrocoObl TOIy4YeHHUs
Y IPUMEHEHUE MOJIMMEPOB

3.7 B3anMoCBsI3b pa3anyHbIX KJIACCOB OPraHUYECKUX BELIECTB

4. METOZABI IO3HAHUSA B XUMHUHU. DKCIIEPUMEHTAJIBHBIE OCHOBBI

XUMHUHN

4.1

HaquLIe METObI MO3HAHMS BEIIECTB U XUMHUUYECKUX SIBJICHUIM:
Ha6J'IIOI[eHI/Ie, HN3MCPCHUC, OKCIICPUMCHT, aHAJIM3 U CUHTC3

4.2

[IpaBuna Ge3onacHOCTH MpHU pabOTe C EAKUMU, TOPIOYUMH H TOKCHYHBIMH
BemecTBaMu. [IpoBeneHHe XMMHUYECKMX peaklWili B pacTBOpax.
[IpoBegeHNEe XUMUUECKUX PEAKIIMI IPU HarpeBaHUU

4.3

KadecTBeHHBII W KOJMYECTBEHHBIM aHanmu3 BemiecTB. OmpenencHue
xapaktepa cpenpl. WHnukatopel.  KadecTBeHHBle — peakuuu — Ha
HEOPraHWYECKUE BEILECTBA W HOHBI, OTHAEJIbHBIE KJIACChl OPraHUYECKUX
COEeIMHEHUN

44

[IpoBenenne pacueToB Ha OCHOBE (OpPMYT W YpPaBHCHHH pEaKIIHii:
1) MaccoBoi 10JIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE; 2) MAaCCOBOU JI0JIH
PacTBOPEHHOT'O BEIECTBA B PacTBOpE; 3) KOJIMUYECTBA BELIECTBA, MACCHI
win o0beMa MO0 KOJUYECTBY BEIIECTBA, MAacce WIH O0BEMY OJHOTO W3
pEeareHToB WU NPOAYKTOB PEaKINH

5. XUMMUA U )KN3Hb

5.1

Xumusg U 310pOBbe. XUMHUA U THUINA. XUMHUSA B MOBCEAHEBHOMW >KU3HU.
[TpaBuna GezomacHO paboOTHI cO cpeacTBamMu OBITOBOIM XuMmuu. briToBas
XUMUYECKasi TPAMOTHOCTb.

52

XI/IMI/I‘IGCKI/IC BCIICCTBA KakK CTpOI/ITeJ'ILHI)IG " IIOACIIOYHBIC MaTepI/IaJ'II)I.
BemectBa, ucnonp3yembie B MOMUTrpauu, >KUBOIMUCH, CKYJIBITYpE,
apxurektype. OOmmMe mnpencTaBieHUs] O MPOMBIIUIEHHBIX CIIOCO0ax
MOJTyYeHUsI XUMHYECKUX BEIIECTB (Ha MPUMEPE MPOU3BOACTBA CEPHOM
KHUCJIOThI). XUMHUYECKOE 3arpsA3HEHUE OKpyXkalolled cpeapl U €ro
nocienctsus. [lonstue o mpeaenbHo gomyctuMon koHtenTparuu (I1J1K)
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Pa3znean 2. Ilepeyensb TpeOGOBaHMA K YPOBHIO OJATOTOBKH 00y4aKOLIUXCH,
AOCTHKEHHEe  KOTOPbIX  TMpoBepsieTcsi  3agaHusaMu  Bceepoccuiickoi
NMPOBEPOYHON padOTHI MO XUMHUHU

Kox
TpedOBaHUIl

Onucanue TpeGOBaHUI K YPOBHIO IOATOTOBKH,
AOCTHKEHHE KOTOPOro nposepsiercs B xoae BITP

1. 3HaTH/MOHUMATD:

1.1

BaXHEHIINE XUMHUYECKHE IOHATHUSA: BELECTBO, XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHTEJIbHBIE ATOMHAsI U MOJIEKYJISIPHAsI MACChl, MOH, aJUIOTPOIIHS,
M30TOIbI, XMMHUYECKAsl CBA3b, IEKTPOOTPULATEIBHOCTD, BAJIEHTHOCTb, CTEIECHb
OKHUCJICHHS, MOJIb, MOJSIpHAasT Macca, MOJSpHBIE  00beM, BellecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMsSI, pPACTBOPBI, 3JIEKTPOIUT
u HEJIEKTPOJIUT, 3IEKTPOJIUTUYECKAS Jycconuanus, OKHCIIUTEh
U BOCCTAHOBHTEI]b, OKUCIIEHUE U BOCCTAHOBJIICHHE, TEIUIOBON 3((EeKT peaxiuu,
CKOpPOCTb XMMHYECKOW pEaklMH, KaTalu3aTop, XHMMHYECKOE paBHOBECHE,
U30Mepusi, TOMOJIOT s,

1.2

OCHOBHBIE€ 3aKOHBI XMMHH: COXPAaHEHHsI MACChl BEIIECTB, ITOCTOSIHCTBA COCTaBa,
[lepuoanyeckuii 3aK0H;

1.3

OCHOBHBIC TCOpHUU XHUMUH: XHUMHYCSCKOHN CBsI3H, BHGKTpOHHTPI‘IeCKOfI
Aaucconuannm, CTpOCHUS OPraHUYCCKUX COGHHHCHHﬁ;

1.4

Ba)KHEHIIIME BELIECTBA U MaTepUalbl: OCHOBHbIE METAJUIbl U CIUIaBbl; OCHOBHBIC
HEMETAJUIBI; CEpHas, COJISTHAs, a30THAsI M YKCyCHAsi KUCJIOTHI; IIEJI0YH, aMMHUAK,
MUHEpaNbHbIe YIOOpPEHMs, METaH, 9TaH, ATHIIEH, aleTHIeH, OEH30J]I, TOJYyOI,
ATAHOJI, TJMIEPHUH, >KUPBI, MbLIA, TJIIOKO3a, caxapo3a, Kpaxmall, KJIeTyaTka,
OeNKH, UCKYCCTBEHHBIE 1 CHHTETUYECKHE BOJOKHA, KAYYYKH, TIIACTMACCHI

2. YMeThb:

2.1

Ha3zvleams W3YUYCHHBIE BEIIECTBA IO «TPUBHAIBHON» WM MEXIYyHApPOIHOM
HOMEHKJIATYPE;

2.2

onpedeﬂﬂmb BaJICHTHOCTb M CTCIICHBb OKHMCIICHHUA XHUMHUYCCKHUX J3JICMCHTOB, THII
XUMHYECKOM CBS3HU B COCOAMHCHUAX, 3apdald HOHA, XapaKTCp CpCAbl B BOAHBIX
pacTBOpax HEOPTaHUYCCKUX COCHHHGHHP’I, OKHUCIHNTCIIb KW BOCCTAaHOBUTCIIb,
MPUHAJICIKHOCTH BCHICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKHX COC[[I/IHCHI/II\/'I;

23

Xapakmepu3z08amy  SJIEMEHTbl MalblX MEPUOJOB MO HUX  MOJOXEHHUIO
B Ilepmonnueckoii cucreme J[.M. MenaeneeBa; oOriue XMMHUYECKHE CBOWCTBA
MCTAJLJIOB, HEMCTAJIJIOB, OCHOBHBLIX KJIAaCCOB HCOpFaHI/I‘-IGCKI/IX )41 OpI‘aHI/I‘-ICCKI/IX
COCJIMHEHUH; CTPOCHUE M XUMHYECKHE CBOWCTBA HM3YUYEHHBIX OPraHUYECKUX
COCIMHEHUI;

24

00bsCHAMb 3aBUCUMOCTD CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;, IPUPOTY
XUMHUUYECKOM CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUIMYECKON), 3aBUCHUMOCTh
CKOPOCTH XUMHYECKON pEaKIuh ¢ TMOJOXKEHUS XHUMHUYECKOTrO pPaBHOBECHS
OT pa3iuyHBIX ()aKTOPOB; CYITHOCTh M3YYCHHBIX BUIOB XUMHUYECKUX PEAKIIHI:
ANEKTPOJIUTHYECKON  TUCCOIMAIlMK, HWOHHOTO  OOMEHAa,  OKHUCIUTEIhHO-
BOCCTAaHOBUTEIbHBIX

2.5

cocmaensims  (OPMYJIbI BELIECTB HM3YyUEHHBIX KJIACCOB; YpPaBHEHUS pEaKIIHi
U3YYCHHBIX THUIIOB (IEKTPOTUTHUYECKON JTUCCOLMAIMU, HOHHOTO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX )

2.6

B8bLINOJIHAML ~ XUMHUUYECKUN SKCIICPUMCHT 110 pacClliO3HaBaHHIO BaXXKHEHUIITHUX
HCOPTraHNMYCCKUX U OPTraHNYCCKUX BCIICCTB;
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2.7 npo8ooUms CaMOCTOSITENIbHBIN MTOMCK XUMHUYECKOU nHpopmManuu
C HCIIOJb30BAaHHEM DA3IMYHBIX HCTOYHHKOB (HAay4YHO-TIONMYJISIPHBIX H3IaHHH,
KOMIIBIOTEPHBIX ~ 0a3  JMaHHBIX, pecypcoB  MHTepHeTa);  HWCMIONB30BaTh
KOMITBIOTEPHBIE TEXHOJOTMU JUIi OOpabOTKM M Tepenadyd XUMHYECKOM
MH(OPMALIMH U €€ TPEJICTABICHUS B pa3InyHbIX hopmax;

2.8 8bIYUCTIAMb. MACCOBYIO JIOJII0 XMMUYECKOT0 JIEMEHTa Mo (popMylie COeTUHEHNUS;
MacCOBYIO JOJK PaCTBOPEHHOIO BELIECTBA B PACTBOPE; KOJIUYECTBO BEIIECTBA,
Macchl MM 0o0beMa IO KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OIHOTO
13 pEareHTOB WIH NIPOAYKTOB PEaKIMU

3. Ucnoab30BaTh NPUOOpEeTEeHHbIE 3HAHUS U YMEHUS B MPAKTHYECKOM 1eAITeJIbHOCTH
M MOBCETHEBHOM JKU3HM JIJISA:

3.1 OOBSICHEHUS! XUMHUYECKUX SIBJICHUH, MPOUCXOMALIMX B IMpHUpoAE, OBITY M Ha
IIPOU3BOJICTBE;

3.2 OIpElNeNeHUss  BO3MOXKHOCTH  IPOTCKAaHHUs  XMMHMYECKUX  IIPEBPALLCHUU
B PA3JIMYHBIX YCJIOBHIX U OLIEHKH UX MOCJIEICTBUM;

33 HKOJIOTMYECKU I'PAMOTHOI'O IOBEJICHUS B OKPYXKAIOLIEH cpene;

34 OILICHKH BJIMSIHHSI XUMUYECKOTO 3arps3HEHHs] OKPY’KaIOIIeH Cpellbl Ha OpraHu3M
4YCJIOBCKA U APYTUC JKMBBIC OPTaHU3MBI;

3.5 Oe3omacHOro oOOpaiieHuss C TOPIOYUMHU M TOKCUYHBIMHU  BeUIECTBaMH,
71a00paTOPHBIM 000y IOBAaHHEM;

3.6 IIPUTOTOBJICHHS PACTBOPOB 33JaHHON KOHIICHTPAIIMH B OBITY M Ha TPOU3BOJICTBE;

3.7 KPUTUYECKOW OLIEHKHU JJOCTOBEPHOCTH XUMUUYECKOU MH(POPMAITNH, TTOCTYIIAIOIICH
13 pa3HbIX UICTOYHHUKOB,

3.8 MOHUMAHUS  B3aWUMOCBSI3M XHMHH C  OCOOEHHOCTSMU  mpodeccuid

npo(ecCHOHANBFHON  NIEATENHHOCTH, B OCHOBE KOTOPBIX JIeKAT 3HAHUS
10 JTAHHOMY Y4e€OHOMY NpEAMETY
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