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1. Ha3HauyeHne BCepoCCHIICKOM MPOBEPOYHOIi padoThI 0 XUMMHU

Bcepoccutickas npoBepounas padora (BIIP) npennasHadena jisi ”TOTOBOM
OLICHKM 00pa3oBaTEeNbHBIX JOCTUKEHUM  BBIIYCKHUKOB CpPEAHEW  IIKOJIBIL,
M3y4YaBIINX XMMUIO HAa 0a30BOM ypOBHE.

2. IokyMeHTBI, onpeaesiomue coaepxanue BITP

CopepxaHne  BCEPOCCHUIHCKOM  MPOBEpOUHOM  pabOTBl MO  XUMUU
ompenensiercs Ha OCHOBe DeAepalbHOIO KOMIIOHEHTa TOCYJIapCTBEHHOIO
00pa3oBaTenbHOTO CTaHAapTa cpeaHero (MOJHOTO) o0mero oOpa3oBaHUs
o XuMuHU, 0a30BbIM ypoBeHb (puka3 MunoOpaszoBanus Poccuu ot 05.03.2004
No 1089 «O6 yrBepxaeHun DenepaqbHOr0 KOMIIOHEHTAa TOCYIapCTBEHHBIX
CTaHJapTOB HAuYaJbHOTO OOIEro, OCHOBHOIO OOIIEro W cpefaHero (IOJHOIO)
00111eT0 00pa30BaAHUSD).

3. IToaxoamwl K 0TOOPY coaep:KaHus U pa3padoTke cTPyKTypsI BITP

Ha ocHoBanuun ®K T'OC mo xumum 0a30BOro YpoBHS pa3paboTaH
KOAU(PUKATOp, ONPEAENAIOIUN [EPEUYEHb 3JEMEHTOB COJECP)KAHUS U IEPEUYEHb
TpeOOBaHUi1, BBIHOCUMBIX Ha UTOIOBYIO IIPOBEPKY (cM. IIpunoxxenue).

Pazpabotka BIIP mo xumMuu oCyiiecTBiIsieTcs ¢ Y4€TOM CIEAYIOIIMX 00X
IIOJIOKEHUM:

— BIIP opuentupoBana Ha mNpPOBEPKY YCBOEHHsS CHUCTEMBl 3HAHUU
U YMEHHMI, KOTOpas paccCMaTpUBaeTCs B KayeCcTBE WHBAPUAHTHOIO sjpa
COIEpXkKaHUS JECUCTBYIOIIMX MPOrpaMM II0 XUMHUM JUII CpPEJHEH IIKOJIBL
B ®enepanbHOM KOMIIOHEHTE T'OCYJAapCTBEHHOI'O CTaHAapTa CPEAHEro OOIIEero
oOpa3oBaHUs aTa cucrema 3HAHUU " yMEHUI IIPE/ICTABIICHA
B BHJIe€ TPeOOBAaHUI K YPOBHIO IOJIOTOBKU BBITYCKHUKOB IO XMUMHUHU (0a30BBIN
YPOBEHb);

— yueOHbI MaTrepuain, mnpoBepsemblii 3ananusmu BIIP, otGupaercs
C ydéroM ero OOIIEKYJIbTYPHOW 3HAUMMOCTH JuIsl 0O1Ie00pa3oBaTeIbHON
IIOJATOTOBKH BBIITYCKHUKOB CPEIHEN IIKOJIBI;

— IIPOBEpKA YCBOCHHs OCHOBHBIX AJJIEMEHTOB COJEP’KAaHUA Kypca XHMHH
(0a30BbIil ypOBEHB) OCYIIECTBISIETCS C HMCIOJIB30BAaHUEM 3aJaHUil 0a30BOro u
HOBBIIIEHHOT'O YPOBHEW CII0KHOCTH.
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4. CTpyKTYypa U co/iep:KaHue BCePOCCHIICKON MPOBEPOYHOIT padoThI

Kaxnprii Bapuant BIIP cogepxut 15 3amanuii pa3nuyHbIX TUIIOB U YPOBHEN
CIOKHOCTH. 3aJaHusi TakKe HMMEIOT pasziuuusi nmo Tpedyemoil (opme 3amucu
OTBETA, KOTOPHII MOXKET ObITh MPEACTaBICH B BHUJE: MOCIEAOBATEIBHOCTH LUPP,
CHUMBOJIOB; CJIOBa; ()OPMYJIbI BEIIECTBA; YPABHEHUS PEAKIIHH.

B pabote conepxkutcs 11 3amanuii 6a30BOro ypoBHS CIOKHOCTH C KPATKUM
OTBETOM M pa3BEpHYThIM 0TBeTOM. X mopsiakoBeie Homepa: 1-8, 11, 12, 15.

B pabote conepxutcs 4 3amaHusi ¢ pa3BEPHYTHIM OTBETOM IMOBBILIEHHOTO
ypoBHs cioxkHOCTU. VX mopsinkoBbie HoMepa: 9, 10, 13, 14. Dtu 3amanus Oosee
CJIIOKHBIE, TaK KAaK MX BBIMOJHEHUE MPEJIoaraeT KOMIUIEKCHOE MPUMEHEHHUE
CJIEIYIOLIUX YMEHUM:

— cocmaenAams ypaBHEHHUs PEaKUUH, MOATBEPKIAIOIINX CBOMCTBA BEIIECTB
W/WIA  B3aUMOCBSI3b BEIIECTB pPAa3jMYHBIX KJIACCOB, OJJIEKTPOHHBIM OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHON PEAKIINH;

— 00vsACHAMb 00YCIOBIEHHOCTh CBOIMCTB M CIIOCOOOB MOJYYEHUS BEIIECTB
UX COCTAaBOM U CTPOCHUEM;

— MOOenuposams XUMUYECKUN HKCIIEPUMEHT Ha OCHOBAHHUH €T0 OMHUCAHMUS.

Bxitou€HHele B paboTy 3a7aHusi YCJIOBHO pAaCHpEENieHbl IO YEThIPEM
cozepxaTenbHbIM OsiokaMm: «TeopeTnueckne OCHOBBI XuMum», «Heopranmdeckas
xumus»,  «Opranuyeckas — Xxumus», «MeToabl  MO3HAHUS B XHUMHM.
DKCHepUMEHTAIbHBIE OCHOBBI XUMHUH. XUMHUS U )KU3HBY» (Ta0. 1).

Tabnuya 1. Pacnpedenenue 3a0anuii no 0CHOBHbIM
cooepaicamenvbHbiM OJIOKAM Kypca XUMuu

Coaep:xaTtesibHbIe 0JIOKH Kypca XMMHUH KosauuecTBo 3aganuii

TeopeTnuecknue OCHOBBI XUMUH 5

Heoprannueckas xumus

4
Opranuyeckas Xumus 4
Meroabl MO3HaHUST B XUMHUU. OKCIIEPUMEHTAIIbHbIE 2
OCHOBBI XUMUU. XUMUS U )KU3Hb

UTOI'O 15

3amanusi, BKIIOYEHHBIE B TMPOBEPOUYHYIO padOTy, MPOBEPSIOT OBJIAJICHHE
BBIITYCKHUKAMHU ONPENEIEHHBIMH YMEHUSIMU U CHOcoO0amMu JEHCTBUM, KOTOpPBIE
OTBEYAIOT TPEOOBAHUSM K YPOBHIO MOATOTOBKU BBIMYCKHUKOB. [IpencraBienue o
pacrpeiefieHuy 3aJaHui 10 BHJIaM MPOBEPSIEMbIX YMEHUHN U criocobam JehCTBUM
naét Tabauua 2.
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Tabnuya 2. Pacnpedenenue 3adanutl
no 8UOAM YMeHUL U cnocobam oeticmautl

OcHOBHBIE YMEHUS U CIIOCOOBI 1eHCTBUI

KoanuecTBo 3apanmnii

3namv/nonumams:

Ba)KHEHUIIINE XMMHUUYCCKHUE IIOHATHUA, OCHOBHBIC
3dKOHbI U TCOPHUU XUMUU, Ba)KHEHIIIHE BCIICCTBA
N MaTCpuralibl

3

Ymems:

Ha3b186aMb V3YUYCHHbIC BEILIECTBA (3
TPUBHATILHOMN 158105 MEXKIYHAPOIHON
HOMEHKJIaType

onpeoenamv/Knaccuipuyuposams: BaJCHTHOCTD,
CTCTICHb OKHCJICHHS XHMHYECKUX DJIEMEHTOB,
3apsAabl MOHOB, BHJI XHMHYECKHX CBS3€H B
COCTMHEHMSIX M TUI KPUCTATUTMUECKOU PEIIETKH;
XapakTep Cpeabl BOJIHBIX PACTBOPOB BEIIECTB;
OKHCITUTENh u BOCCTAaHOBUTEb;
NPUHAIICKHOCTh  BEIMIECTB K  Pa3IUYHBIM
KJlaccaM HEOPraHWYEeCKMX W OpPraHHMYECKHUX
COCTMHEHUIA; TOMOJIOTH u U30MEPHI,
XUMUYECKAE PEAKIMd B HEOPTaHWYECKON W
opraHu4yeckod  xumuu (M0 U3YYCHHBIM
KJIACCU(UKAIMOHHBIM TIPU3HAKAM )

xapakxmepuzoeamy: S-, p- U d-DJIEMEHTHI TI0 HX
nojnoxxkeHnro B Ilepuonnueckoit  cucreme
xumMudeckux  aneMeHTtoB  JI.W. Menneneena;
o0mMe XUMHYECKHE CBOMCTBA  OCHOBHBIX
KJIaCCOB HEOPTraHUYECKUX COEMHEHUH,
CBOMCTBA OTHEIBHBIX MPEACTABUTEICH ITUX
KJIACCOB, CTPOCHUE U XHUMHUYECKHE CBOMCTBA
M3YYEHHBIX OPTraHUYECKUX COCTMHEHUN

00bsACHAMb: 3aBUCHUMOCTb CBOMCTB XHMHYECKUX
9JEMEHTOB M HMX COCOUHCHHUM OT IIOJIOKCHUS
AJIEMEHTa B ITepuonnueckoi CHCTEME
xuMudeckux — aneMmeHtoB  J[.M. MeHnneneena;
OpUPOAY  XUMHUYECKOM  CBSI3U  (MOHHOW,
KOBQJICHTHOM, METAJUIMYECKON, BOJOPOIHON);
3aBUCHUMOCTh  CBOMCTB  HEOPraHMYECKHX U
OpPraHMYECKHUX BEUIECTB OT HUX COCTaBa U
CTPOEHHMS;  CYIIHOCTb  M3YYEHHBIX  THUIIOB
XUMHYECKUX  peakuud  (AJIEKTPOIMTUYECKON
JTHUCCOIMALIMHN, HOHHOT'0 00MEHa, OKUCIMTEIbLHO-
BOCCTAaHOBUTEJIbHBIX);

cocmasisims ypaBHEHUS PEAKUUM H3YyUYEHHBIX
THUIIOB
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NIAHUPOBAMB/NPOBOOUMb:  DKCIIEPUMEHT  TIO 3
MOJYYEHUID M PACIIO3HABAHHMIO BAXKHEUILIHX
HEOPTaHUYECKUX U OPraHUYECKUX COCIUHEHUH,
¢ y4€TOM MPUOOPETEHHBIX 3HAHWN O IMpaBHJIaX
Oe3zomacHoi  paboOThl C  BEIIECTBAMU B
nabopaTopud U B OBITY; BBIYUCICHUS TIO
XUMHUYECKUM (POpMyJiaM U ypaBHEHUSIM

NTOI'O 15

Pabora Bkmiouaer B ceOs 3amaHus 0a30BOTO M TMOBBIIMIEHHOTO YPOBHEU
ciokHOoCcTH. B Tabnmie 3 mpencTaBiieHO pacmpeieiieHHe 3aJaHdui M0 YPOBHSIM

CJIOKHOCTH.
Tabnuya 3. Pacnpedenenue 3a0anuti no ypoHIO CIOHCHOCHIU
YpoBeHb Kouu- Makcu-
» IIpoueHT 0T MAKCUMAJIBHOTO
CJ0KHOCTH YyecTBO | MaJbHBIM
N . NMEePBUYHOrO 0asLIa
3aaHui 3aJaHui 0aua
bazosBruiit 11 21 64
[ToBbIIEHHBIH 4 12 36
UTOI'O 15 33 100

5. CucreMa olleHMBAHUS OT/AEJIbHBIX 32/IaHUI U pa0OThHI B LIEJIOM

Bepnoe BbimonHenue 3amanuii 1, 2, 4-8, 11, 12, 15 06a3zoBoro wu
MOBBIIMIICHHOTO YPOBHEH CJIOHOCTH OIICHMBACTCS MaKCUMaJIbHO 2 Oajiamu,
B Cllydae HAJIMYUS OJHOW ONMIMOKM WMJIM HETMOJHOTO0 OTBETA BBICTABISICTCS | Oaju.
OcTanpHbIC BApUAHTHI OTBETOB CYUTAIOTCS HEBEPHBIMU U OlleHUBatOTCA () Gayuios.
Bepnoe BrinosiHeHHE 3a/1aHKs 3 olleHUBaeTcs 1 6amuioMm.

OuenuBanue 3ananuii 9, 10, 13, 14 NOBBINIEHHOrO YPOBHSI CJIO0XHOCTH
OCYILIECTBIISIETCS HAa OCHOBE TMOXJIEMEHTHOTO aHajln3a OTBETOB BBINYCKHHKOB.
MakcumanibHasi OIEHKa 3a BEpPHO BBHIMIOJIHEHHOE 3a/JlaHUE COCTaBiisgeT 3 Oana.
VkazaHHble 3aJaHUsl C Pa3BEPHYTHIM OTBETOM MOTYT OBITh BBIIIOJHEHBI
BBIITYCKHUKAMHU pa3HbIMU criocobamu. [loaTtoMy mpuBenEHHBIE B KPUTEPUSIX
OIICHUBAHUS OOpa3Ibl PENICHUN CIeAyeT paccMaTpuBaTh JIMINb KakK OIUH U3
BO3MOKHBIX BAPUAHTOB OTBETA.

[TonyueHHble BBITYCKHHMKAMH Oajlbl 3a BBINOJHEHHUE BCEX 3aJaHUi
cyMMUpyIoTCs. VIToroBasi olieHKa BBIMTYCKHUKA OCHOBHOMW IIIKOJIBI OIpPEAEseTCs
1o 5-0aymipHOM 1IKane (Tadin. 4).
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Tabnuya 4. PexomenOyemas wKkana nepeeooa Cymmapho2o bauia

3a evinosHernue BIIP 6 ommemky no nAMUOAIIbHOU WKAJle

OTMeTKa
o NATHOAJJILHOM HIKAJIe

«2»

«3»

«4»

«5»

CymmapHbIii 6211

0-10

11-19

20-27

28-33

6. Bpemsi BbINOJIHEHHSI pa00OTHI

Ha Beinmoninenue Beeid paboTel oTBOAUTCA 1,5 yaca (90 MuHyT).

7. YcaoBusi BbINOJIHEHUS Pa00ThI

OTBeThl Ha 3aJaHUSI BCEPOCCUUCKOW MPOBEPOYHON PAOOTHI 3aMUCHIBAIOTCS

B TEKCTE pabOThl B OTBEACHHBIX JUISI 3TOTO MecTaX. B MHCTpyKUMU K BapHaHTy

OIIMCBIBAKOTCS ITPpaBHJIa 3alIMCU OTBCTOB K 3aJIaHUAM.

8. JlonosiHMTE/IbHBIE MATEPUAJIBI H 000PYA0BaAHHUE

B IMpoUeCCE BLIMMOJIHCHUSA pa6OTI>I BBIITYCKHUK HMCIIOJB3YCT CJICAYIOIIUC

JAOINOJHUTCIIbHBIC MaTCPpHaAJIbl:

— llepnonnueckas cucrema xumuieckux anemeHToB .M. Menaeneesa;

— TabauIa pacCTBOPUMOCTHU COJIEH, KUCIOT U OCHOBAHMIA B BOJIC;
— DJIEKTPOXUMUYECKHUN P HAIIPSDKEHUM METAILIIOB;
— HENPOrpaMMHUPYEMBIN KAIBKYJISATOP.

9. O600ménnplii niian Bapuanta BITP no XUMHUH
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O0001IEHHBIN IIVIAH BAPHAHTA
BCEPOCCHUIICKOI MPOBEPOYHOM PA0OTHI IO XUMMH
3a kypc 10-11 kiaccon

Konpr snementoB coaepxkanusi (KOC) mnpencraBiieHbl B COOTBETCTBUU
¢ pazzenoM 1, a KoJpl TpeOOBaHUM — B COOTBETCTBUU C pa3/ieioM 2 KoaudukaTopa
AJIEMEHTOB COZepXaHUsl W TPeOOBaHUI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB
o011e00pa3oBaTeNbHbIX ~ OpraHM3allMil Al [POBEIEHUS  BCEPOCCHIMCKON
npoBepouHoii padoTsl o XUMUWU (cm. [Ipunoxenue).

VYposnu crosicnocmu 3adanuii: B — 6a306biil (npumepHbiil YypO8eHb 8bINOTHEHUS —
60-90%), 11 — nogviuennwiii (40-60%).

Ne IIpoBepsiembie Konpl Komer | Yposenn| Makc.
AIEMEHTBI COAEPKAHUS MPOBEPSIEMBIX | TpeOOBaHUI | CIIOXK- | Oyt 3a
AJIEMEHTOB | K YPOBHIO | HOCTU | BBINOJI-
COJIEp>KaHUSl |IOJITOTOBKH | 3a/IaHUSI | HEHUE
o KOAW- |10 Koaudu- 3aJaHus
dbuxaropy KaTopy
TEOPETHNYECKUMUE OCHOBbI XUMHUHAN
1 | Yuctele BeliecTBa U CMECH. 1.2.1 3.1 b 2
HayuHble MeTOAbl NO3HAHUA 4.1
BEILIECTB " XUMHYECKHUX 4.4
SIBJICHUM: HaOJII0IeHuE,
U3MEpEHUE, AKCIEPUMEHT,
aHaJIN3 U CHHTE3
2 | CoctaB aroMa: MPOTOHBI, 1.1.1 2.3 b 2
HEUTPOHBI, AIIEKTPOHBI.
CrtpoeHnue AIIEKTPOHHBIX
000JI0YE€K aTOMOB
3 | Ileppuoauueckuii  3aKOH U 1.1.1 1.2 b 1
[lepuonnueckas cucrema 2.3
XUMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa
4 | Bugpl XUMHYECKOW  CBS3H. 1.2.2 24 b 2
BemecTtBa MOJIEKYyJIIpHOTO H 1.2.4
HEMOJIEKYJIIPHOTO  CTPOCHHUAI.
Tuner KPUCTALTUYECKUX
pPEMETOK
HEOPI'AHHNYECKASA XUMMUSA
5 | Knaccuduxkanus u 2.1 2.2 b 2
HOMEHKJIaTypa
HEOPraHUYECKUX COCTUHECHUMN
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6 | XapakTepHble XUMHYECKHE 2.2 24 b 2
CBOMCTBa MPOCTHIX BEILIECTB — 2.3
METaJIJIOB M1 HEMETAJIJIOB. 24
XapakTepHble XUMHYECKHUE
CBOMCTBA OKCUIOB (OCHOBHBIX,
aM(OTEepHBIX, KHCITOTHBIX)

7 | XapakTepHble XUMHYECKHE 2.5 24 b 2
CBOMCTBA OCHOBAaHUI, 2.6
aMm(pOTEepHBIX  TUIPOKCUIOB, 2.7
KHCJIOT, COJIel (CpeTHHX)

8 | DnekTpoauTruecKas 1.3.3 1.1 b 2
JIACCOIAAINS. CuibHBIE 1.34 2.2
U cnabble  DJICKTPOJIMTHI. 4.3 2.4
Peaknun wmoHHOro oOOMEHA. 3.2
Cpena BOAHBIX PacCTBOPOB:
KHUcas, HeWTpaabHasl,
IeJI0YHas

9 | Peakuu OKHUCJIUTENHHO- 1.3.5 1.1 I1 3
BOCCTAHOBHUTEIBbHEIE B 2.2
HEOPTaHUYECKOM XUMUH 2.4

10 | Bzaumocss3p MEXTY 2.8 2.4 IT 3
OCHOBHBIMH KJ1accaMu
HEOPTaHMYECKUX BEIIECTB

OPTAHNYECKASA XUMUA

11 | Knaccuduxarus u 3.1 2.2 b 2
HOMEHKJIaTypa OpPraHUYECKHUX 3.2
COEUHEHHM.

Teopus CTpOEHHUS
OPTaHUYECKUX  COCIMHEHHM.
I"'omonornueckui pan,
TOMOJIOTH. CrpykTypHas
u3omepus. Buasl XUMU4YECKUX
CBSI3€EM B MOJIEKyIaxX
OPraHUYECKUX COETUHEHUN

12 | XapakTepHbie XUMHUYECKHUE 3.3 2.4 b 2
CBOMCTBA: 34
— YIJIEBOJOPOJOB: aJKaHOB,
aJIKCHOB, aJIKaJIMCHOB,
aJIKUHOB, aPEHOB;

— KHUCJIOPOJICOJIEPAKAITUX
COCJIMHCHMI OJIHO- u
MHOTI0aTOMHBIE CITUPTHI,
dbenon, aJIbJCTHUIbI,
OJITHOOCHOBHBIE ~ KapOOHOBBIC
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KHUCTIOTBI, CJIOKHBIE 3(UPHI,
KHPBI, YTIIEBO/IbI;

— a30TcoJieprKalliye BEellecTBa:
aAMHMHBI, AMHHOKUCIOTBHl U
Oenku

13

B3aumocss3b MCXKIY
OCHOBHBIMH KJ1acCaMH
OPraHN4YCCKHX BCIICCTB

3.7

24

14

[IpoBeneHue pacy€ToB
KOJIMYECTBA BEILECTBA, MACCHI
WM 00bEMa IO KOJIUYECTBY
BEIIECTBA, Macce WU 00bEMY
OJHOTO M3 PEarcHTOB WJIU
MPOIYKTOB peaKkuuu.
[Ipuponnsie VUCTOYHUKH
yIIeBOAOPOAOB:  HepTh U
NpUpoaHbIM ra3. llpemenbHO-
JONyCTUMAasi  KOHUEHTPaLHUs
BEILIECTBA

33
4.4
5.2

2.7
33

METO/bI IO3HAHUSA B XUMHU. DOKCITEPUMEHTAJIBHBIE
OCHOBbBI XUMHNU. XUMUA U ’)KU3HDb

15

IIpoBenenue pacy€ToB
C HCHOJIb30BAHUEM TMOHSTUS
«MaccoBas IOl  BEIECTBA
B PACTBOpE»

4.4

2.7
3.6

b

Bcero 3ananuii — 15; 13 Hux 0o ypoBHio cinoxHoctu: b —11; I1—4.

MaxkcumanbHbii 0a 3a padoty — 33.

B Ilpunoxenun npuBencH

Koaudukarop

9JICMECHTOB

COACPIKaHMs

U TpeOOBaHUI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB OO0II€00pa30BaTEIbHbIX

OpraHu3alMi 1711 IPOBEICHUS BCEPOCCUUCKON MPOBEPOYHOM pabOTHI IO XUMUHU.
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HNPUJIOKEHHUE

Koauguxarop
3JIEMEHTOB COJCP:KAHHUS U TPeOOBAHNI K YPOBHIO NOATOTOBKHU BbINIYCKHUKOB
001eo0pa3oBaTe/IbHBIX OPraHU3ALUIA J1JIM POBEACHUS BCEPOCCHICKOM
npoBepouyHoii padorsl no XUMHUU

Kogudukatop dmeMEHTOB colepkaHuss W TpeOOBaHMH K  ypOBHIO
MOJITOTOBKKA OOYyYalolIMXcs JJisi TMPOBEACHUS OCHOBHOTO TOCYIapCTBEHHOTO
’K3aMEHa TI0 XMMHUHU (Janee — KOAU(PHUKATOp) SBISETCS OAHUM U3 JOKYMEHTOB,
OTIPEICTISIONINX CTPYKTYPY M COJEpP’KaHUE BCEPOCCUICKON MPOBEPOYHON pabOTHI.
KomudukaTtop sBisieTcsi cCHCTEeMaTH3UPOBAHHBIM IEPEYHEM TPEOOBAHUI K YPOBHIO
MOJTOTOBKY BBIITYCKHUKOB M MPOBEPSIEMBIX AJIIEMEHTOB COJCP)KaHUS, B KOTOPOM
Ka)XIOMY OOBEKTY COOTBETCTBYET OMPECIIEHHBIA KOJI.

Komudukatop cocraBien Ha ©0aze  DemepanbHOr0  KOMIIOHEHTA
roCyJapCTBEHHOTO CTaHJapTa cpeaHero (MmojaHoro) odiiero oOpa3oBaHus (IpUKa3
MunuctepctBa o6pazoBanusi PO ot 05.03.2004 Ne 1089).

Koaundukarop cocTOUT U3 IByX pa3/eioB:

— pazgen 1 «IlepedyeHp 3IE€MEHTOB COAEpX aHUS, MPOBEPSIEMBIX B paMKax
BCEPOCCHUIICKON POBEPOYHOM paOOTHI 10 XUMHK;

— pazzgen 2 «Ilepeuens TpeboBaHMIT K YPOBHIO HOJITOTOBKU OOYYarOIINXCS,
OCBOMBIIIMX 00111€00pa30BaTe/ibHbIE MPOrPaMMBI CpeHero (IOJHOTO) OOIIero
o0pa3oBaHUs MO0 XUMUW.

B koqudukarop He BKIOUYEHBI TpPEOOBaHHA K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB, JIOCTHXKEHHE KOTOPHIX HE MOXET OBITh MPOBEPEHO B paMKax
BCEPOCCHUIICKON IPOBEPOYHOM PabOTHI.
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Paznen 1. IlepeyeHb 3J1eMEHTOB COJEpP:KAHMS, NMPOBEPSieMbIX B paMKax
BCEPOCCHICKON MPOBEPOUYHON PA0OTHI 10 XUMHUHU

Konx 0s10Ka /
KOHTPOJINPYEMOT0
3JIEMEHTA

DJIeMEeHTBI CO/IePKaHus, IPOBepsieMble 3a1aHUAMM
IK3aMEeHALMOHHON padoThI

1. TEOPETUYECKHUE OCHOBbBI XUMHWH

1.1. Coepemennvie npedcmagieHus 0 CMpPOEHUU AMOMA

Atom. CoctaB aroma: MNPOTOHBI, HEWUTPOHBI, HJIEKTPOHBI. ATOMHbBIC
opourtanu. OcoOEHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB -, p-
U d-371eMEeHTOB (Ha MpUMepe XUMHUYECKHX 3JIEMEHTOB MEPBBIX UYETHIPEX
MEpPHOJIOB)

Ilepuonnueckuii 3akoH U Ilepmoamyeckas cucTeMa XUMHYECKHX
anemeHnToB (.M. MenneneeBa. 3aKOHOMEPHOCTH WM3MEHEHHS CBOWCTB
XUMHUYECKHUX AJIEMEHTOB M MIX COCIMHEHHH 110 MEPUOJIaM U TPYIIaM

1.2 Bewecmeo

1.2.1

Yuctele BemecTBa U cMecu. KadyecTBEHHEBIM W KOJIMYECTBEHHBINA COCTAB
BemecTBa. XuMuieckas gopmyna. Mosb. MossipHas Macca U MOJISIPHBIH
00BEM

1.2.2

XI/IMI/I‘IeCKa}I CBA3b. KOBaJICHTHa}I CBA3b, eé pa3HOBI/II[HOCTI/I 1 MCXaHU3MBbI
obpazoBanus. MonHas cBs3b. MeTtasmudeckas cBsizb. BomopoaHas cBs3b

1.2.3

9H€KTpOOTpI/IHaTeHBHOCTB. CrernecHb OKHCJICHUA u BaJICHTHOCTD
XUMHUYCCKHUX 3JICMCHTOB

1.2.4

BemecrBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIDHOIO  CTpoeHus. Tun
KPUCTAJUIMYECKOM pEIIETKU. 3aBHCUMOCTh CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOECHUS

1.2.5

MHoroo0pa3ue BenIecTB: H30MEpHsi, TOMOJIOTHS, AJTIOTPOITHUS

1.3. Xumuueckasa peaxuus

1.3.1

Knaccudukanus XUMHYECKUX peakuuit B HEOPraHUYECKOU
Y OPTraHUYECKOW XUMHH

1.3.2

TennoBble  3ddexTsr  xumuyeckux  peakuumid. Tepmoxumuyeckue
ypaBHEHUS

1.3.3

DNEKTPONIUTHYECKAs! TUCCOLMALIUAS KUCIIOT, OCHOBAHUM U COJIE B BOJAHBIX
pactBopax. KatnoHsl u aHHOHBI

1.3.4

Peakuum wnoHHOro oOMeHa B BOJHBIX pacTBopax. Cpema BOJIHBIX
pPacTBOPOB: KUCAsl, HEUTPAJIbHAS, IIEI0YHAs

1.3.5

OKHCIUTEIIFHO-BOCCTAHOBUTEILHBIC pcaKkmuu. OKuciIuTeNb u
BOCCTaHOBHUTCECIIb

1.3.6

CKOpoCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (aKTOPOB

2. HEOPTAHUYECKASA XUMMUA

2.1

Knaccudukamms HEOPraHUYECKUX BEIIIECTB. Homenxkiarypa
HEOPraHMYECKUX BEIIECTB (TPUBHAIbHAS U MEKYHAPOIHAS)

2.2

XapakTepHble XHMHYCCKHE CBOMCTBA IPOCTHIX BEIIECCTB-METAIIIOB:
MIEJIOYHBIX, IETOYHO3EMENbHBIX, AITIOMHHHS, MEPEXOJHBIX METAJIOB
(Menmun, 1WHKA, Xpoma, Xene3a). Psag aktuBHOCTH MeTtayuioB. OOmume
CHOCOOBI OJTYYCHHS METAJUIOB

23

XapakTepHble XHMHYECKHE CBOMCTBAa IPOCTHIX BEIIECTB-HEMETAIIOB!
BOJIOPOJIa, TaJOr€HOB, KHCIOpOJa, cepbl, a3ora, ¢ocdopa, yrieposa,
KPEMHHS

24

XapakTepHble XUMHUYECKHE CBOMCTBAa OKCHIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX
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2.5 XapakTepHble XHUMHUYECKHE CBOWCTBA OCHOBaHMH U  aM(OTEPHBIX
THIPOKCUIOB

2.6 XapakTepHbIE XUMHYECKUE CBOMCTBA KUCIOT

2.7 XapakTepHble XUMHUYECKHE CBOWCTBA COJIEH: CpeOHUX, KHUCIBIX (Ha
npuMepe TUIPOKapOOHATOR)

2.8 B3anMOCBsI3b pa3IMYHBIX KJIACCOB HEOPraHUYECKUX BEIECTB

3. OPI'AHNYECKASA XUMUA

3.1 Knaccudukanus 1 HOMEHKIATypa OPraHU4YeCKUX COCTUHEHUN

3.2 Teopusi CTpoeHUsT OpPraHMYECKUX COeAMHEHHU. ['omosiormyeckuii psiu,
romosiord. CTpykTypHas wu3oMepusi. TUIBI XUMHUYECKUX CBs3ed B
MOJIEKYJIaX OPraHMYECKUX COCAMHEHUN

3. YrneBoopoibl: alKaHbl, aJTKEHbI U JUEHBI, AIKUHBI, apEHbl. XUMHYECKUE
CBOWCTBa U nojirydeHue. [IpupoaHbie HCTOUHUKH YTIIEBOIOPOJIOB: HEPTH U
MIPUPOAHBIN ra3

34 Kucnoponaconepxaiue COeIMHEHHS: OJHO- U MHOTOAaTOMHBIE CHUPTHI,
deHon, anbaeruabl, OJHOOCHOBHBIE KAapOOHOBBIE KHUCIIOTBI, CIIOKHBIE
3QUpBL, KHUPHL, YIJIEBOAbL. XHMMHUYECKHE CBOMCTBAa U MOJyYeHHE
KHCJIOPOJICOIEPKAIIUX COeTMHEHUN

3.5 A3oTconmepkalue  COCJMHEHHUS: aMUHBI, aMHHOKHCIOTHI,  OEJKH.
XUMUYECKUE CBOMCTBA U MOJYYEHUE a30TCOJICPKAIUX COSTUHEHUI

3.6 [Tomumepsl: TUIACTMACCHI, Kaydykd, BOJOKHA. CrocoObl MOITydeHUs
U IPUMEHEHHUE OJTUMEPOB

3.7 B3anMOCBsI3b pa3IMYHBIX KJIACCOB OPraHUYECKUX BELIECTB

METO/AbI IO3HAHHUA B XUMHU. JKCIIEPUMEHTAJIBHBIE OCHOBbBI

XUMHUHU

4.1

HaquLIe METOJABI IIO3HAHHUA BCEHICCTB W XHMHUYCCKHUX SIBIICHHIA:
H8.6JIIOII€HI/I€, HU3MCPCHUC, SKCIICPUMCHT, aHAJIN3 U CUHTC3

4.2

[IpaBuna 6e3onacHOCTH NMPH pabOTE C €AKUMHU, TOPIOUUMH U TOKCUYHBIMH
BemecTBamMu. [IpoBeneHre XMMHUYECKHMX  peakiuid B pacTBOpax.
[IpoBeneHne XMMUYECKUX PEaKIUI IPU HATPEBAHUU

4.3

KauecTBeHHBII M KOJMYECTBEHHBIM aHaIM3 BemecTB. OnpeaeneHue
xapakrtepa cpenpl. Muaaukatopsl.  KauecTBeHHble  peakuud  Ha
HEOPraHWYECKUE BEIECTBA M HOHBI, OT/ACJIbHBIE KJIACChl OPTraHMYECKUX
COCIMHEHU I

44

[IpoBeneHue pacy€ToB Ha OCHOBE (OPMYN W YypaBHEHHH pEaKIIHii:
1) MaccoBo# J0JIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE; 2) MAaCCOBOU JI0JIH
pacTBOPEHHOTO BEIIECTBA B PAacTBOPE; 3) KOJMWYECTBA BEIECTBA, MAacChl
Wi 00bEMa MO KOJIMYECTBY BEIECTBAa, Macce MM 00BEMY OJHOTO U3
peareHToB WK MPOJAYKTOB PEAKITNHI

5. XUMMUA U ) KU3Hb

5.1

XuMUs U 340pOBbE. XUMHUSI M NHUIIA. XUMHUS B MOBCEIHEBHOM KU3HM.
[IpaBuna GezomacHoil pabOTHI CO cpelncTBaMH OBITOBOW XMMHHU. bbITOBas
XUMHUYECKasi TPAMOTHOCTD

52

XI/IMI/I‘IGCKI/IQ BCIICCTBA KakK CTpOI/ITeJIBHI:Ie U IIOACJIOYHBIC MaTepI/IaJII:I.
BemectBa, wucnonbs3yemble B moiaurpaduu, KWUBOIHKCH, CKYJIBITYPE,
apxutekrype. OOmMe mnpeacTaBlIeHUs O TMPOMBIIUICHHBIX CcHoco0ax
MOJTYYCHUS XMMHYECKHX BEIIECTB (HA TpPHUMEpPE MPOU3BOACTBA CEPHOM
KHUCJIOThI). XHUMHUYECKOE 3arps3HEHUE OKpYyXKarouleld cpeapl U €ro
nociencteus. [lonstre o mpeaenbHo gomyctumoit koHteHTparuu (I1J1K)
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Pa3znean 2. IlepeueHn TpeOGOBaHMiA K YPOBHIO OATOTOBKHM 00y4ar0LIUXCS,
AOCTHIKEHHE KOTOPBIX nposepsercs 3aJJaHUAMH BCEPOCCUICKOMI
NMPOBEPOYHOi padoThI M0 XUMUM

Kon

Onucanue TpedOOBaHUI K YPOBHIO OJATOTOBKH,

TpeOOBaAHUM AOCTHKEHHE KOTOpPOro nposepsercs B xoae BITP

1. 3HaTL/MIOHUMATL:

1.1

BaXHEHIINE XUMHYECKHE TIOHATHUSA: BELIECTBO, XUMHYECKHHM D3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIBHBIE aTOMHAsl U MOJIEKYJIIPHAs MaccChl, HOH, aJUIOTPOINS,
M30TOIbI, XMMHYECKasl CBA3b, JIEKTPOOTPULATEIBbHOCTD, BAJIEHTHOCTb, CTEIEHb
OKHCIICHMs, MOJb, MOJSIpHass Macca, MOJISIpHBIH  00BEM,  BemlecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMsI, pPacTBOPBI, 3JIEKTPOIUT
U HEDJIEKTPOJINT, JNEKTPOIIUTUYECKAS JUCCOLAALNA, OKHCIIUTEINb
U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE, TEIUIOBON 3((EKT peaxiuH,
CKOPOCTh XMMHYECKOHW pEaKIUM, KaTaau3aTop, XUMHUYECKOE paBHOBECHE,
M30MEPHUsI, TOMOJIOTHSI

1.2

OCHOBHBIE€ 3aKOHBI XMMHH: COXPAHEHMS] MACChl BEIIECTB, ITOCTOSIHCTBA COCTAaBa,
Ilepronnueckuii 3aK0H

1.3

OCHOBHBIC TECOpUHn XHUMUH: XHUMHYCSCKOHU CBs3H, 3H€KTpOHHTH‘IeCKOI>'I
Aucconuanun, CTpOCHU OPraHnICCKUX COCIUHEHUM

1.4

BOKHEHIIIME BEUIECTBA U MAaTEpHaJibl: OCHOBHBIE METAJUIbl U CIUIaBbl; OCHOBHBIE
HEMETaJUIbl; CepHasi, COJSHAs, a30THAsI U YKCYCHAsi KUCJOTHI; MIENOYH, aMMUAK,
MUHEpaJIbHBIC yIOOpEHMS, METaH, 3TaH, ITHJCH, aleTHICH, OCH30JI, TOJYOI,
ATaHOJI, TJIMIEPHUH, >KUPbI, MbLIA, IJIOKO3a, caxapo3a, Kpaxmall, KJeTdaTka,
OCJIKU, NICKYCCTBEHHBIEC M CHHTETUYCCKHE BOJIOKHA, KAYIYKH, TJTACTMACCHI

2. YMeETh:

2.1

HA3bl6amMb W3YYEHHBIE BEIIECTBA 110 TPUBHAIBHON WM MEXIYyHApPOIHOU
HOMEHKJIaType

2.2

onpedeﬂﬂmb BaAJICHTHOCTb M CTCIICHB OKHCJICHHUA XHUMHWYCCKHUX JJICMCHTOB, THII
XUMHYSCKON CBS3H B COCOIMHCHUAX, 3apsa] HOHA, XapaKTEp CpC€labl B BOIHBIX
pacTBOpax HCEOPraHUYCCKUX COGI[I/IHGHI/II\/'I, OKHCJIHUTCIb W BOCCTAaHOBHUTCIIb,
MPUHAJIC)KHOCTH BEIICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKHUX COCHHHCHHﬁ;

23

Xapakmepu3o06ams  3JEMEHTbl MallbIX [EPUOJOB MO HUX  IOJIOXKEHHUIO
B [lepuognueckoit cucreme xumudyeckux 3neMeHToB J[.M. MennaeneeBa; ooOme
XHMUYECKHE  CBOMCTBA  META/UIOB, HEMETAIUIOB, OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX U OPraHUYECKHUX COCIUHEHUN; CTPOEHHE M XUMHYECKUE
CBOMCTBA U3YyYEHHBIX OPIraHUYECKUX COCOUHEHUN

24

00bACHAMb 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS;, IPUPOILY
XUMHYECKOW CBSI3M (MOHHOW, KOBAJICHTHOM, META/UIMYECKON), 3aBUCHUMOCTh
CKOPOCTH XUMHYECKON pEaKIUU M TMOJOXKEHUS XHUMHUYECKOTO pPaBHOBECHS
OT Pa3INuYHBIX (PAaKTOPOB; CYINTHOCTh M3YYEHHBIX BUIOB XUMHYECKHX PEAKIIHIA:
AJICKTPOJIUTUYECKON  JUCCOIMAIMA, HOHHOTO  OOMEHa,  OKHCIHMTEIbHO-
BOCCTaHOBHUTEIbHBIX

2.5

cocmagnams (QOPMYIbl BELIECTB M3YyYEHHBIX KJIACCOB; YpPaBHEHUS pEaKIIHii
U3YYCHHBIX THIIOB (IEKTPOTUTHYECKON TUCCOLMAIMU, HMOHHOTO OOMeEHa,
OKHUCJIMUTEIHbHO-BOCCTAHOBUTEIHHBIX )

2.6

BLINOJNIHAML ~ XUMHUUYECKUH OKCIICPUMCHT TII0 pacCllO3HAaBaHHUIO BaXXKHEHUIITHX
HEOPTaHNYCCKUX U OPIraHNYCCKUX BCIICCTB,
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2.7 nposooums CaMOCTOSATEIbHBIN TOWCK XUMHYECKOU nHpopmaruu
C HCIOJIb30BAHMEM pA3IUYHBIX HMCTOYHHMKOB (HAYYHO-TONYJSPHBIX W3JaHUMH,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB HHTepHeTra); ucnonvzosams
KOMITBIOTEPHBIE TEXHOJOTMH i O00paboTKM U TepeJayd XUMHUYECKOU
uHpOpMaLnK 1 €€ MPEACTaBICHUS B pa3IMYHBIX (hopMax

2.8 8bIYUCTIAMb. MACCOBYIO JIOTI0 XMMUYECKOTO JIEMEHTA 10 (hopMyJie COCIMHEHUS;
MAacCOBYIO JIOJIIO PacTBOPEHHOTO BEIIECTBAa B PAacTBOPE; KOJMUYECTBO BEIIECTBA,
Macchl Wi 00BbEMAa MO KOJMYECTBY BEIIECTBA, Macce WM O0BEMY OIHOTO
U3 PEareHTOB WM MPOAYKTOB PEaKIHn

3. Ucnoib30BaTh NPpHOOPETEHHBIE 3HAHMA M YMEHHUS B IPAKTHYECKOH esiTeIbHOCTH
U NIOBCEHEBHOM KM3HM JJIs1:

3.1 OOBSICHEHUS! XUMHUYECKUX SIBJICHUHN, MPOUCXOAALIMX B MpHpOJE, OBITY M Ha
IPOU3BOJICTBE

3.2 OIpENeNeHUss  BO3MOXKHOCTH  IPOTEKAaHHUs  XMUMHUYECKUX  IIPEBPALLCHUU
B PA3JIMYHBIX YCIOBMSIX U OLIEHKH UX MOCJIEICTBUN

3.3 HKOJIOTMYECKH I'PAMOTHOI'O IOBEJIEHUS B OKPY:KAIOIIEH cpenie

3.4 OLICHKHU BJIMSIHUSI XMMHAYECKOTO 3arpsi3HEHUS OKPY’KAIOUIEH Cpelbl Ha OPraHUu3M
4eJIOBEKA U JPYTUe KUBBIE OPraHU3MBbl

3.5 Oe3omacHOro oOpamieHuss ¢ TOPIOYMMH UM TOKCHYHBIMH  BEIECTBAMH,
71a00paTOpPHBIM 000pyIOBaHUEM

3.6 NPUTOTOBIICHHS PACTBOPOB 3a/IaHHON KOHIIEHTPAIMH B OBITY 1 Ha IPOM3BOJICTBE

3.7 KPUTHYECKON OLIEHKH JJOCTOBEPHOCTH XUMUUYECKON MH(POPMAIIMH, TTOCTYIAIOIICH
13 pa3HbIX HCTOYHHUKOB

3.8 MOHUMAHUS  B3aWMOCBSI3M XUMHH C  OCOOCHHOCTSMU  mpodeccuid

npo(ecCHOHANBHOW  NIEATENHPHOCTH, B OCHOBE KOTOPBIX JIeKAT 3HAHUS
10 TAHHOMY Y4eOHOMY MpEeMETY
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