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1. HazHauyeHue Bcepoccuiickoii NpoBepo4YHoii padoThl 10 XUMHHU

Bcepoccuiickas npoBepounast padora (BIIP) mpeanasHadeHa 11t HTOTOBOWM
OLICHKH O00pa30BaTeNIbHBIX JOCTHXKCHHH  BBITYCKHHUKOB CpEIHEH  IIKOJEL,
M3y4yaBIIUX XUMHIO Ha 6a30BOM ypOBHE.

2. JIoKyMeHTbI, onpenesisiionue coaep:xanue BITP

CogepkaHue  BCEPOCCHIICKOW  MpOBEpOYHOW  paboOThl MO  XMMHUHU
ompezpensercss Ha OcHOBe @elepanbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
00pa3oBaTeIbHOr0 CTaHJapTa CcpeaHero (moyiHoro) obmiero o0Opa3oBaHUs
mo XuMuH, 0a30BBIH ypoBeHb (mpuka3 MwunoOpazoBanusi Poccun ot 05.03.2004
Ne 1089 «O6 yrtBepxnennn DenepaabHOT0 KOMIIOHEHTa TOCYIapCTBEHHBIX
CTaH/IAPTOB HAYAIBHOTO OOIIET0, OCHOBHOTO OONIETr0 W CpexHero (IONHOTO)
o011ero oopazoBaHus»).

3. Moaxoas! k 0TOOPY copep:kanus u pa3padorke cTpykTypbl BITP

Ha ocHoBanmu ®K TI'OC mo xumMum 06a30BOro YypoOBHS pa3paboTaH
KomuGUKaTop, ONMPEACISIIONINA MepeYeHb DJIEMEHTOB COJACP)KAHHS W IepeveHb
TpeOOBaHMIA, BLIHOCUMBIX Ha HTOTOBYIO MPOBEpKY (cM. [Tpusoxenue).

Pazpabotka BIIP mo xumun OCyIIECTBISIETCS C yUETOM CIEIYIONIMX O0MNX
ITOJIOKEHUI:

— BIIP opueHTHpOBaHa Ha IPOBEPKY YCBOEHMS CHUCTEMBbl 3HAHUHI
W yMEHMH, KOTOpasi paccMaTpUBAaeTCs B KauyeCTBE WMHBApPUAHTHOIO sA1pa
colep)KaHUsl JEMCTBYIOUIMX MpOrpaMM IO XHMHHM JUIi CpPeAHEH LIKOJIBI.
B ®enepanbHOoM KOMIOHEHTE ['0CYyNapCTBEHHOIO CTaHIApTa CPeAHETo OOIIero
o0pa3oBaHUA JTa CHUCTEMA 3HaHUH 31 yMeHUil IIpEICTaBIIEHA
B BUje TpeOOBaHHWH K YPOBHIO TOJTOTOBKH BBIMTYCKHHKOB TIO0 XUMHH (0a30BBII
YPOBEHB);

— yueOHBII Marepuan, mnpoBepseMbld 3amaHusiMu  BIIP, orOupaercs
C yd4eroM ero OOIIeKYJIbTYPHOH 3HAaYMMOCTH IS 0O0IIeo0pa3oBaTeIbHON
MOJITOTOBKH BBIITYCKHUKOB CPETHEN IIKOJIBI;

— TIpOBEpKa YCBOEHHUS OCHOBHBIX 3JIEMEHTOB COAEP)KAHUS Kypca XUMHH
(6a30BBIIl YpOBEHb) OCYLIECTBISIETCSI C MCIOJIb30BAaHMEM 3aJaHuil 6a30BOro u
MIOBBIIIEHHOTO YPOBHEH CIIOKHOCTH.
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4. CTpyKTypa H cofep:KaHUe BCePOCCHIiCKOii MPoBepoYHOii padoThl

Kaxnpiit Bapuant BIIP cogepsxut 15 3ananuil pa3nuyHbIX TUIIOB U YPOBHEH
CIIOKHOCTH. 3a/laHus TaKKe UMEIOT pa3iuuus 1o Tpedyemoil ¢dopme 3ammcu
OTBETa, KOTOPHII MOXKET OBITH MPEACTABIEH B BUJE: MOCIEAOBATEIBHOCTH U,
CHMBOJIOB; CIIOBA; (JOPMYIIBI BEIIECTBA; YPABHEHHS PEAKIIUH.

B pabote conepxurcst 11 3amanuii 6a30BOro YpoBHS CIOKHOCTH C KPaTKUM
U pa3BepHYTHIM O0TBETOM. VX nopsaxoBele HoMepa 1-8, 11, 12, 15.

B pabote conepxutcst 4 3aaHusl C Pa3BEPHYTHIM OTBETOM IOBBIIIEHHOTO
YpOBHs clOXHOCTH. VX mopsakoBeie HoMepa: 9, 10, 13, 14. Dtu 3amanus Oonee
CJIOJKHBIE, TaK KAaK HX BBINOJHEHUE IPEANOJaracT KOMILIEKCHOE NPHUMEHEHUE
CIEAYIOINX YMEHH:

— cocmaenAms ypaBHEHUs peaklUi, IOATBEPkKAAIOIIUX CBOMCTBA BELIECTB
W/MIM  B3aUMOCBS3b BEIECTB PpA3NUYHBIX KJIACCOB, OJIIEKTPOHHBIN OanaHC
OKHCJIMTEJIbHO-BOCCTAHOBUTENILHOM PEaKLuy;

— 00vsAcHAMb 00YCIOBICHHOCTE CBOMCTB M CIIOCOOOB MOIyYCHHUS BEIIECTB
UX COCTaBOM U CTPOCHUEM,;

— MoO0enuposantv XAMUUECKUIT SKCTIEpUMEHT Ha OCHOBAHHMHU €TI0 ONUCAHHSL.

BrimodeHnHble B pa®oTy 3alaHHs yCIOBHO pPAaclpelelieHbl 10 YeThIpeM
conepkaTenbHBIM OnokaMm: «TeopeTndeckue OCHOBBI XuMuM», «Heopranudeckas
XUMHSD), «Oprannyeckas XUMHUSD», «Mertoasl HO3HAHUS
B XMMHHU. DKCIIEPUMEHTAIBHBIC OCHOBBI XUMHH. XUMHS U )KU3HBY (Ta0. 1).

Tabnuya 1. Pacnpedenenue 3a0anuti no OCHOBHbIM
cooepacamenbHbIM OLOKAM KYyPCa XUMUU

BIIP-2019 XUMMAL. 11 knace

Tabnuya 2. Pacnpedenenue 3a0anuii
N0 8UOAM YMeHUU U CROCOOAM OeliCmBUut

OcHoBHBbIE YMeHUsI U €NIOCOOBI 1elicTBU KonunuecTBo 3aganuii

Buamu/nonumams: 3
BaXHEHIIME XHMUYECKHE IIOHATHS, OCHOBHBIE
3aKOHBI U TCOPHU XUMHUH, BKHCHIIINE BEIIECTBA
Y MaTepuabl

Ymems: 2
HA3bIBAMb HU3Y4YCHHBIC BEIIICCTBA o

TPUBHAIILHOMN U MEKyHApOIHON

HOMEHKJIaType

onpeodensmv/Knaccupuyuposams: BaJICHTHOCTD, 3

CTENEHb OKUCJIEHMS XUMHYECKHUX DJIEMEHTOB,
3apspl HMOHOB; BHJ XHMUYECKUX CBs3ed B
COEJMHEHHAX U TUIl KPUCTAIIIMUECKON PEIIETKY;
XapakTep Cpellbl BOIHBIX PACTBOPOB BEILECTB;
OKHCJIUTEINb u BOCCTaHOBUTEb;
IPUHAUIEKHOCTh  BELIECTB K  Pa3IMYHBIM
KjlaccaM HEOPraHW4eCKUX M OPraHUYECKHUX
COEJMHEHUI; rOMOJIOTH u H30MEPBI;
XMMUYECKUE pEeaKUMd B HEOPraHUYECKOH U
OpraHyueckod  XxuMuM (10  HU3Y4YEHHBIM
KJIacCH(UKAMOHHBIM ITPU3HAKAM)

ConepxartenbHble 0JI0KH Kypca XUMHH KoanuecTBo 3aganuii
Teopernueckne OCHOBBI XUMHUH 5
Heoprannueckas Xumus 4
Opranuyueckas XUMUs 4
Metoapl Mo3HaHUS B XUMHUU. OKCIIEPUMEHTAJIbHbIC 2
OCHOBBI XIMUU. XUMHS 1 KHU3Hb

UTOI'O 15

3agaHus, BKJIIOUEHHbIE B IPOBEPOYHYIO paboTy, MPOBEPSIOT OBJIAACHUE
yYalluMHUCA ONpeAETICHHBIMH yMEHHSAMH M crocobamu JAEHCTBHH, KOTOpHIE
OTBEYAIOT TPEOOBAHUSIM K YPOBHIO MOJTOTOBKH BEHITYCKHHKOB. [IpencraBienue o
pacrhpeeNieHud 3aJaHuii 110 BUJaM IPOBEPSIEMBIX YMEHHI U criocobam JeCTBUIA
Jaet Tabuuna 2.
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xapaxmepuzoeamy: S-, p- U d-3JE€MEHTHI M0 UX 1
nonoxkeHuto B [lepuoguueckoit  cucreme

JI.11. Menneneena; oo0mue XUMHUYECKHUE

CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKHX

COCJIMHECHUI, CBOMCTBa OTJIENIbHBIX

MPEJICTABUTENCH STUX KIACCOB; CTPOCHHE U

XUMHYECKHE CBOMCTBa HU3YYCHHBIX

OpraHMYECKUX COCTMHEHUN

00bACHAMb: 3aBUCUMOCTDb CBOMCTB XMMHUYECKHX 3

JJIEMEHTOB WM HUX COCAWHEHHUH OT IOJOXKEHUS
3JEMEHTA B [Iepnonnueckoit CHUCTEME
J.N. MenneneeBa; mpuUpoAy XUMHUECKOU CBS3HU
(MOHHOMH, KOBaJICHTHOM, METaJUTHIEeCKOMH,
BOJOPOHOK); 3aBHCUMOCTD CBOICTB
HEOPraHWYECKNX W OPraHWYECKHX BEIIECTB OT
UX COCTaBa M CTPOCHUS; CYIIHOCTb M3yYEHHBIX
THUITOB XMMHYECKHX PEAKIHH (MEKTPOTUTHIECKON
JTUCCOIIMAIH, HOHHOTO OOMEHA, OKUCITUTEIBHO-
BOCCTaHOBHUTENBHBIX);

cocmaensams ypaBHEHUs PeaKUui, W3yYeHHBIX
THUIIOB.
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NAAHUPOBAMb/NPOBOOUMb.  SKCIEPUMEHT  TIO 3
MOJYYCHUIO W PACIIO3HABAHUIO BAKHEUIINX
HEOPTraHWYEeCKUX W OPTraHWYeCKUX COCIMHEHHH,
C Yy4eTOM TNpPUOOPETCHHBIX 3HAHUHA O MPaBHIAX
Oe3omacHOii  paboOTBI €  BeUIECTBAMH B
nabopaTopud W B OBITY; BBIYMCICHHUS IO
XUMHAYIECKAM (popMysIaM U ypaBHEHUSIM

BIIP-2019 XUMMAL. 11 knace

Tabruya 4. Pexomendyemas wikana nepeeooa CymmapHozo bania
3a gvinonnenue BIIP 6 ommemky no namubaiibHoOl wKaie

OrMmeTKa «2» «3» «d» «5»
0 NATHOALILHON IIKaJIe

CymMmapHbIii 62711 0-10 11-19 20-27 28-33

HUTOI'O 15

Pabora BrITIOUaeT 3agaHus 6a30BOTO U IOBBIMICHHOTO YPOBHEH CII0KHOCTH.
B Tabnuie 3 npencraBieHo pacnpeaeeHIe 3aJaHUil 10 YPOBHIO CIIOKHOCTH.

Tabnuya 3. Pacnpeodenenue 3a0anutl no ypogHK CLOHCHOCHU

YpoBennb Koan- Maxkcu-
. IIpoueHT 0T MAKCHMAJILHOTO
CJIOKHOCTH YeCcTBO | MAaJILHBIH
. . NMEePBUYHOIO Hajia
3agaHuii 3agaHuil 0aJL1
bazoBbrit 11 21 64
IToBEIIIEHHBIH 4 12 36
HUTOI'O 15 33 100

5. Cucrema onleHUBaHUSI OTAEJIbHBIX 32IaHUI ¥ Pa00THI B L[€JIOM

BepHoe BemonHenue 3amanuii 1, 2, 4-8, 11, 12, 15 06a3oBoro wu
MOBBIIICHHOTO YPOBHEH CIIO)KHOCTH OIICHMBAETCS MaKCHUMallbHO 2 OajyiamMu: B
cllydae HaJH4Hs OJHOW OIMMOKM WM HEMOJHOTO OTBETa BBICTaBIseTcs 1 Oai.
OcTranbHbIe BapHaHTHl OTBETOB CHUHTAIOTCS HEBEPHBIMH W OICHUBAIOTCA B 0
6ayioB. BepHoe BbInoHEeHHE 3a7aHus 3 onieHnBaercs B 1 6am.

OuenuBanue 3amanuii 9, 10, 13, 14 TNOBBIIIEHHOTO YPOBHS CIIOKHOCTH
OCYILECTBISIETCSI HAa OCHOBE IIOJJIEMEHTHOTO aHaNW3a OTBETOB YYaIIUXCH.
MakcuMalibHasi OIlEHKa 33 BEPHO BBIMOJHEHHOE 3aJJaHUE COCTaBIsET 3 Oaiia.
VYkazaHHbIE 3aJaHUs C Pa3BEPHYTHIM OTBETOM MOTYT OBITh BBITIOJHCHBI
yYalMMHCs pPa3HbBIMH  criocobamu. [lodTOMy TpHBeIEHHbIE B KPHUTEPHSIX
OIICHMBaHUS OOpPAa3llbl PEUICHUH CIIEAyeT paccMaTphBaTh JHIIb Kak OJWH W3
BO3MOYKHBIX BAPHAHTOB OTBETA.

[Monmy4enHple ydammMucs Oaibl 3a  BBIIOJHEHHWE BCEX  3aJaHUM
cyMMHUpYyIoTcsi. FITOroBasi OIleHKa BBIMYCKHUKA OCHOBHOM IIKOJBI OIMpPEACIISIeTCs
o 5-6amnpHOM 1iKane (tabi. 4).
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6. Bpemsi BbINOJIHEHHSI Pa0OThI
Ha Brimonnenue Beeit paboter orBoxutes 1,5 waca (90 MunyT).

7. Yci10BHs BbIIOJHEHHSI Pa0OThI

OTBeTHl Ha 3aJaHHsI BCEPOCCHICKON MPOBEPOUYHON PabOThI 3alUCHIBAOTCS
B TEKCTE PabdOTHI B OTBEACHHBIX A 3TOTO MecTax. B MHCTPYKIMM K BapHaHTY
ONHKCBIBAIOTCA IPaBHJIa 3alIUCH OTBETOB K 3a/laHUSM.

8. lonojiHUTe/IbHBIE MATEPUAJIBI M 000PYI0BAHUE

B mpomecce BbImonHEHHWs pabOTHl ydamMicS HCHONIB3YET CIICIYIOIIHE
JIOTIOJTHUTEJIbHBIE MAaTEPHUATIBL:

— Ilepnonndeckas cucrema xumuueckux aneMmenTos JI.M1. Menneneesa;

— Tabauia pacTBOPUMOCTHU COJICH, KUCIIOT U OCHOBaHUI B BOJIC;

— DJEKTPOXUMUYECKUHN Psifi HAMIPSKEHUI METAIJIOB;

— HeNporpaMMHUPYEMbIH KaIbKyJIATop.

9. O6001wennbIii n1an BapuanTa BIIP no XUMHUU
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BIIP-2019

O0001IeHHbIIT TUIAH BAPUAHTA
BCEPOCCUIICKOI MPOBEPOYHON PadOTHI 10 XUMUM
3a kypc 10-11 knaccoB

XUMUA. 11 xnace

Konmer amementoB conepxkanums (KOC) mpencraBieHsl B COOTBETCTBUH

¢ paszenioM 1, a KoJpI TpeOOBaHHUI — B COOTBETCTBHH C Pa3leiioM 2 KoauHuKaTopa

3JIEMEHTOB COACpIKaHUA H TpeGOBaHI/Iﬁ K YPOBHIO NOATI'OTOBKHU BBIITYCKHUKOB

00111e00pa30BaTENILHBIX

opraHu3anuii it

MIPOBEACHUS

npoBepouHoit paboTsl o XUMUU (cm. [Tpunoxenue).

BCEPOCCUNCKOMN

Ypoesnu crosxcnocmu sadanuii: 5 — b6azosuiii (npumepnulii yposeHs 6bINOIHEHUS
— 60-90%); I1 — nogvrwennwiii (40-60%,).

Ne IIposepsiemble Konbt Konmet  |YpoBenn| Makc.
3JIEMEHTBI COJICPKAHHS MpPOBEPsIeMbIX [ TpeOOBaHUI | CllOkK- | Oaut 3a
9JICMEHTOB | K YPOBHIO | HOCTH | BBITIOJ-
coJlep’KaHus |IIOJArOTOBKH | 3a7laHUS | HECHHE
0 KOIU- |10 KOTU(H- 3aJaHus
¢bukaropy KaTropy
TEOPETUYECKHME OCHOBbI XUMUH
1 | YucTele BelecTBa U CMECH. 1.2.1 3.1 b 2
Hayunsle meToapl mMo3HaHUA 4.1
BCIIECTB u XUMHYECKHIX 4.4
SIBJICHH: HaOII0IeHHE,
HU3MEpEHHE, 9KCIIEPUMEHT,
aHaJIN3 U CHHTE3
2 |CocraB aroMa: TPOTOHBI, 1.1.1 2.3 b 2
HEUTPOHHI, SJIEKTPOHBI.
Crpoenue 3JIEKTPOHHBIX
000J109€K aTOMOB
3 | [lepuoanueckuii  3akOH | 1.1.1 1.2 b 1
[lepuoanyeckas cHucTeMa 2.3
XAMHYECCKHX 3JIEMEHTOB
JI.. Menpaeneera
4 | Buapl XUMHYECKOH  CBS3H. 1.2.2 2.4 b 2
BemecTtBa MOIEKYJISIPHOTO H 1.2.4
HEMOJIEKYJIIPHOTO ~ CTPOEHHUSI.
Tursr KPHUCTAJUTMYECKHUX
peIIeTOK
HEOPI'AHUYECKAS XUMMUS
5 | Knaccugukanms u 2.1 2.2 b 2
HOMEHKIIaTypa
HEOpraHU4eCKUX COSAMHEHUH
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BITP-2019 XUMUSL. 11 knace
6 | XapakrepHble XUMHUUYECKUE 2.2 24 b 2
CBOICTBA MPOCTHIX BELIECTB — 2.3
METaJUIOB X HEMETAJLIOB. 2.4
XapakrepHble XUMHUYECKUE
CBOMCTBA OKCHJIOB (OCHOBHBIX,
aM(OTEPHBIX, KUCIOTHBIX)
7 | XapakTepHble XUMHUYECKUE 2.5 24 b 2
CBOMCTBa OCHOBaHMIA, 2.6
aM(pOTEepHBIX  THUAPOKCHUIIOB, 2.7
KHCJIOT, coJiel (CpeHuX)
8 | DnexTponuTHUecKas 1.33 1.1 b 2
JIACCOIUAITHS. CunbHble 134 2.2
U crabple  DJNEKTPOJUTHL. 43 2.4
Peakuun woHHOro oOMeHa. 32
Cpena BOIHBIX  pacTBOPOB:
KHucas, HeUTpaibHasd,
L1e7I104HAast
9 | Peakuuu OKHUCIIMTEIBHO- 1.3.5 1.1 11 3
BOCCTaHOBUTEIIbHBIC B 2.2
HEOPraHU4eCcKOi XUMUU 24
10 | Bzaumocss3b MEeX1y 2.8 2.4 II 3
OCHOBHBIMU KJIaccamu
HEOPTraHWYCCKUX BEIIECTB
OPITAHUYECKAS XUMMUSA
11 | Knnaccugukanms u 3.1 2.2 b 2
HOMEHKJIaTypa OpraHM4YeCKUX 32
COCIMHEHUH.
Teopus CTPOCHHS
OpPraHWYECKUX  COCJMHCHUH.
I'omonornueckuit pan,
TOMOJIOTH. CtpyKTypHas
n3oMepusl. Bumbl XuMHuIecKkux
CBsI3el B MOJIEKYJIaxX
OpPraHMYECKUX COCTMHEHHUH
12 | XapakrepHble XUMHAYECKUE 33 2.4 b 2
CBOIiCTBa: 34
-YIJI€BOAOPOJIOB: AJIKaHOB,
AJIKCHOB, aJKaIeHOB,
aJIKHHOB, apEHOB;
-KUCJIOPOACOEPKALIUX
COCIMHEHUM: OJIHO- "
MHOTOaTOMHEIE CIUPTEHI,
¢beHou, aJIbJIETUIBL,
OJIHOOCHOBHBIE  KapOOHOBBIE
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KUCIIOTBI, CJIOXHBIC 3(UPHI,
JKMPBI, YTJIEBOJIBL;

- a30TCOAEpIKAIUE BEIIECTBA:
aMHHbl, aMUHOKHUCIOTHl H

Oenku

13 | BsaumocBs3p MEX1y 3.7 2.4 II 3
OCHOBHBIMHU KJIaccaMu
OpraHUYECKHX BEIIECTB

14 | [IpoBenenue pacueToB 33 2.7 II 3
KOJIMYECTBa BEIICCTBA, MACCHI 4.4 33
Wi o0beMa IO KOJHYECTBY 5.2

BEILIECTBA, Macce MM 00BEMY
OJIHOTO U3 PEareHTOB WU
MPOIYKTOB peakiuu.
[Ipupoausie HUCTOYHHUKHU
YIIEBOAOPOJAOB: HEPTb W
npuponHelii ras. IlpenensHo-
JIONyCTUMasi ~ KOHLIEHTpALMS
BEIIECTBA.

METOAbI TIO3HAHHSA B XUMHNHU. SJKCIIEPUMEHTAJIBHBIE
OCHOBbI XMMHUHU. XUMMUA U ’KN3HDb

15 | IIpoBenenue pacueToB ¢ 44 2.7 b 2
HCITOJIB30BaHNUEM TTOHITUS 3.6
«MaccoBast 10J1s BELIECTBA B
pacTBope»

Bcero 3ananuii — 15; u3 HUX 110 ypoBHIo cioxHoctu: b —11; I1—4.
MaxkcumalbHbIi 0aut 3a padory — 33.

B TIlpunoxeHun TpHUBENCH KOAU(PUKATOP IJICMEHTOB  COJCPIKAHUS
U TpeOOBaHUIl K YpPOBHIO TMOATOTOBKH BBIMYCKHUKOB OOIE00pa30BaTEIbHBIX
OpraHM3alui JJis MPOBEICHUS BCEPOCCUIUCKOM MPOBEPOYHON paOOThI IO XMMHUHU.
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MMPAJIIOKEHUE

Koaudukarop
3J1eMEHTOB CO/iep:KaHNsA M TPe0OBaAHMI K YPOBHIO NOATOTOBKH BbIIIyCKHHKOB
o0mmeo0pa3oBaTeIbHBIX OPraHU3aLMIl JJIS POBEJCHUS BCepoccHiickoi
npoBepo4Hoii padorsl no XUMHUHN

Koaudukarop sneMeHTOB cojaepkaHuss UM TpeOOBaHHW K  YPOBHIO
MOATOTOBKM OOY4YalomuXcs Uil TPOBEOEHHS OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMHHU (Janee — KOAU(PUKATOp) SBISETCS OJHUM U3 JOKYMEHTOB,
OIIPEACISIONINX CTPYKTYPY M COEpIKaHHE BCEPOCCHHCKOM IPOBEPOTHON PaOOTHIL.
Konuduxarop sBisercst cUCTEMAaTU3UPOBAHHBIM II€pEeYHEM TPEOOBaHUH K YPOBHIO
MOJATOTOBKH BBHITYCKHUKOB U TPOBEPSEMBIX JIEMEHTOB COJEpPKAaHUS, B KOTOPOM
KaXIIOMy 00BEKTY COOTBETCTBYET OINPENEeNICHHBIN KO/I.

Komudukarop cocraBreH Ha 6aze @DemepanbHOro  KOMIIOHEHTA
l'ocynapcrBeHHOTO CTaHgapTa cpenHero (1mojaHoro) oduiero oOpasoBanus (MpUKa3
MunucrepctBa o0pazoBanus PO ot 05.03.2004 Ne 1089).

Koaundukarop cocTout u3 ABYX pa3iesios:

— pasgen 1. «IlepedeHs 2JIEMEHTOB COJEpIKaHUs, TPOBEPSIEMBIX B paMKax
BCEPOCCHIICKON TPOBEPOTHOI PaOOTHI O XHUMHUM;

— pa3zgen 2. «IlepeueHb TpeOOBaHUI K YPOBHIO HOATOTOBKH O0YYaIOUIMXCS,
OCBOMBIIHMX 00I1€00pa30BaTeNbHBIC MPOrpaMMbI CpeaHero (IOJHOT0) O0IIero
00pa3oBaHus IO XUMHUNY.

B xomu¢uxatop He BKIIOYCHB TPEOOBaHMS K YPOBHIO HOATOTOBKH
BBIMMYCKHUKOB, JOCTHXKCHHE KOTOPBIX HE MOXKET OBITh MPOBEPEHO B paMKax
BCEPOCCUIICKOW IPOBEPOYHOM paboTHI.
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XUMUA. 11 xnace

Paznen 1. IlepedyeHb 3JIeMEHTOB COJep:KaHMsI, MPOBepsieMbIX B PaMKax
BCEPOCCHIICKOIi MPOBEPOYHOI PaGOTHI IO XMMUH

Kopn 6J10ka/
KOHTPOJIHPYEMOro
JJeMeHTa

JJIeMEHTBI COJePKAHNUS, MPOBEPsieMble 3aTaHUAME
IK3aMeHALMOHHON PadoThI

1. TEOPETHYECKHUE OCHOBbI XUMUH

1.1.  Cospemennsvle npedcmagieHus 0 CmpoeHuu amoma

Atom. CocTaB aroma: TPOTOHBI, HEHTPOHBI, 3IEKTPOHEL. ATOMHBIE
opbutani. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0YEK aTOMOB S-, p-
U d-37eMeHTOB (Ha NPHUMEPEe XUMHYECKUX SJIEMEHTOB INEPBBIX YETBIPEX
TIEPUOJIOB).

Ilepuonnueckuit 3akoH u Ilepuoanyeckas cuUCTEMAa XUMHYECKHX
onementoB JI.M. Menzeneea. 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB
XUMHYECKUX 3JIEMEHTOB U UX COEAMHEHUH 110 eproiaM U rpyrnmam

1.2 Bewecmeo

1.2.1

UYucTsle BemecTBa U cMecH. KauecTBEeHHBIH U KOTMYECTBEHHBIH COCTaB
BemlecTBa. Xummaeckas popmyna. Moxs. MossipHas Macca ¥ MOJISIPHBIN
00BeM.

Xummdeckas cBs3b. KoBaneHTHas cBA3b, €€ Pa3HOBHIHOCTH M MEXaHH3MBI
obpazoBanusi. MloHHas cBsi3b. Metamueckas cBsi3b. BogoponHas cBsizb

OnexkTpooTpunaTenbHOCTh.  CTENeHb  OKHUCICHHMS W BaJCHTHOCTh
XMMHYECKHX 3JIEMECHTOB

BemecTBa MOIEKYJISIPHOTO U HEMOJCKYJSIPHOTO CTpoeHHsa. Tum
KPHUCTAJUIMYECKON pEIIETKH. 3aBHCHMOCTh CBOMCTB BEHIECTB OT HX
COCTaBa M CTPOCHHS
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2.5 XapakTepHble XHMHYECKHE CBOHCTBA OCHOBaHHMH M aM(OTEpHBIX
THIPOKCHIOB

2.6 XapakTepHble XUMHYECKHE CBOICTBA KHCIOT

2.7 XapakTepHble XUMHUYECKUE CBOICTBAa COJEW: CpeAHHUX, KUCIBIX (Ha
TpuMepe ruAPOKapOOHATOB)

2.8 B3anMocBs3b pa3IMUHbIX KIACCOB HEOPIaHUYECKHX BEIIECTB

3. OPTAHUYECKAS XUMUSL

3.1 Krnaccugukanuusi 1 HOMEHKJIATYpa OPraHUYECKUX COCAUHCHUI

32 Teopust cTpoeHMs OpraHMYEcKHX coeluHeHud. ['omonormueckuit psn,
romonoru. CTpyKTypHas u30MepHsa. THIBI XHUMHYECKHX CBsi3ed B
MOJIEKYJIaX OPraHUYECKHX COSIMHEHMIT

3. VTIIeBOIOPOIBI: alTKaHbI, aIKEHBl U AUCHBI, AIKWHBI, apeHbl. XUMHUIECKHe
CBOMCTBA U NoyueHue. [IpuposHble HCTOUHUKH YIIIEBOJOPOIOB: HEPTH U
NIPUPOJHBIH ra3

3.4 Kucnopoznconepxaiiye COeIUHEHUS: OJHO- M MHOTOATOMHBIC CIIUPTEI,
(eHON, anmpAETruABl, OJHOOCHOBHBIC KapOOHOBBIC KHCIOTHI, CIIOXKHBIE
9(UpBL, KUPBI, YIIEBOAbL. XHMHYECKHE CBOWCTBA U IIOTy4YEHHE
KUCJIOPOACOAEPIKAIIMX COSTUHEHUN

3.5 A3zoTconepKallie  COCOUHCHUS:  aMHHBI, AMUHOKHCIOTBI,  OCJNKH.
XMMHUYECKHE CBOHCTBA U MOJIyYEHHE a30TCOJICPKAIINX COCANHEHUIT

3.6 TlomiMephl: IIaCTMAcChl, KaydykKd, BoOJOKHAa. CrmocoObl MONTydYeHHUs
¥ IPUMEHEHHE MTOTNMEPOB

3.7 B3anMOCBsI3b pa3nUYHBIX KJIACCOB OPTAaHUUYECKUX BEIIECTB

MHoroo6pa3ue BeIEeCTB: H30MEpHsl, TOMOJIOTHSI, AJUIOTPOIIHS

1.3.  Xumuueckas peakyus

4. METO/1bI

MNO3HAHUA B XUMHUHU. SKCIIEPUMEHTAJIBHBIE OCHOBBI
XUMHNHU

Knaccudukanms XUMHYECKUX peaxuuii B HEOpPraHU4eCcKoi
1 OpraHHYECKON XUMHUH

4.1

HaquLIe METObI TO3HAHUS BEIIECTB U XUMUIECCKUX SBICHUMN:
Ha6m0ﬂe1me, H3MEPEHUEC, DKCIICPUMCHT, aHAJIM3 U CUHTE3

TennoBele  3(dexTsl  XuMuueckHX — peakuuit.  Tepmoxumuyeckue
ypaBHEHHs

DIEeKTPOIUTUYECKas! AUCCOLUALNS KUCIIOT, OCHOBAHUM U COJEH B BOJHBIX
pactBopax. KaTHOHBI 11 aHHOHBL

42

IIpaBuna 6e3onmacHOCTH PH paboTe C AKUMHU, TOPIOYUMHU U TOKCUYHBIMU
BemiectBaMu.  [IpoBefeHHE XHMHYECKHX pEakluii B  pacTBOpax.
IpoBeieHre XUMHYECKUX PEaKLMil IPU HarpeBaHUH

Peakuun umoHHOro oOMeHa B BOAHBIX pactBopax. Cpena BOIHBIX
PacTBOPOB: KHCNasl, HEWTpalbHas, MEeJ0YHas

OKHCIIUTETBHO-BOCCTAHOBHUTEIBHbIC peaKknuu. OKHCIIHTEND u
BOCCTAHOBMTCIIb

43

KauecTBeHHBIH ¥ KONMYECTBEHHBIH aHanmu3 BemecTB. OmnpeneneHue
xapakTepa cpenpl. Muaumkatopel. KauecTBeHHble — peaknmuu  Ha
HEOPTraHWYECKUE BEIIECTBA U HOHBI, OTACIIBHBIC KJIACChl OPraHMYECKUX
COEeTUHEHUH

CKOpOCTL pCaKnum, €€ 3aBUCUMOCTL OT Pa3JIMIHBIX CI)aKTOpOB

2. HEOPTAHUYECKASA XUMUSA

Krnaccudukanus HEOPTaHUYECKUX BEIL[ECTB. Homenxkarypa
HEOPTaHMYECKUX BEIIECTB (TPUBHAIBHAS M MEXKTyHAPOIHAS )

44

IIpoBenenne pacyeToB Ha OCHOBE (OPMYT M YpaBHEHWH pPeaKIlUi:
1) MaccoBOIt JOJIM XMMHIECKOTO 3JIEMEHTA B BEIIIECTBE; 2) MACCOBOM 0NN
PacTBOPEHHOTO BEILECTBAa B PAcTBOpE; 3) KOJIMYECTBA BELIECTBA, MACCHI
ni o0beMa 10 KOJIMYECTBY BEIECTBA, Macce MWIM 00bEeMy OJHOTO U3
PEareHTOB MU MPOAYKTOB PEAKIHN
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XapakTepHble XHMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB-METAJLIOB!
LIEJIOYHBIX, IEJIOYHO3EMENbHBIX, AJIOMHHHS; MEPEXOJHBIX METa/UIOB
(Menu, LOWHKA, Xpoma, jele3a). Psn akTuBHOCTH MeTayuioB. OoOmiue
croco0bI MONyYEHHs] METAILIOB

5. XUMus 1 ’KU3Hb

5.1

XuMus U 370poBbe. XUMHA M NHIA. XUMHUA B MOBCETHEBHOM XHU3HHU.
IIpaBuna Ge3omacHoit paboThl cO cpeacTBaMu ObITOBOIT XxuMuu. beiToBas
XHUMHUYECKasi [PAMOTHOCTb.

2.3

XapakTepHble XHMHYECKHE CBOWCTBA MHPOCTBIX BEIIECTB-HEMETAILIOB!
BOJIOPOJA, TaJOICHOB, KHUCIOPOZAA, Cepsl, a3oTa, docdopa, yrmepoxa,
KPEMHHS

2.4

XapakTepHble XUMUYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM()OTEpHBIX,
KHCJIOTHBIX
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52

Xumuyeckue BelecTBa KaK CTPOUTEIbHBIE U IOJENIOYHBIE MaTEePUAJIbL.
Bemecra, wucmonb3yemble B IOIMrpadHu, >KHUBOIMCH, CKYJIBHTYpE,
apxutekType. OOlme mpeacTaBiIeHHs O MPOMBIIUICHHBIX CcHocobax
HOJIy4eHHs] XMMHYECKUX BEIIecTB (Ha IpHUMepe IPOM3BOJCTBA CEPHOM
KUCTIOTBI). XUMHYECKOE 3arps3HEHHE OKpPYXKAIOIIEH Ccpeasl M €ro
nocneactus. [lonsTue o mpenenbHo nonyctumoii konuenTparm (I1AK)
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Pazpneu 2. Ilepeyennb Tpe6oBaHHUIl K YPOBHIO HOATOTOBKH 00y4al0LIUXCH,
JOCTHIKEHHE KOTOPbIX nposepsercs 3aJaHUAMH Bceepoccuiickoit
MPOBEPOYHON padOTHI M0 XUMUH

Kon
TpedoBaHMIi

Omnucanue Tpe6oBaHUI K YPOBHIO MOATOTOBKH,
JOCTHKEHHE KOTOPOro nposepsiercsi B xoae BITP

1. 3HATL/IOHUMATD:

1.1

BaKHEHIINE XMMHUYECKHE MOHATHA: BEIECTBO, XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKyJ1a, OTHOCUTEIbHBIE aTOMHAs M MOJIEKYJIIPHAst MACChl, HOH, aJIOTPOIUs,
M30TOIBI, XMMHUYECKAsT CBA3b, DJIEKTPOOTPHULATENILHOCT, BAJIEHTHOCTD, CTEIIEHb
OKHCJIEHHs, MOJb, MOIApHAs Macca, MOJSIpHBIH  00beM,  BEIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIAPDHOTO  CTPOEGHMSA, PAacTBOPBI, SJIEKTPOIMT
u HEDJIEKTPOJINT, SJIEKTPOITUTHIECKAS M CCOLHAINS, OKHCIIUTEIh
U BOCCTaHOBHUTEIIb, OKHCICHHE U BOCCTAHOBIIGHHE, TEIIOBOH d(deKT peakuuu,
CKOPOCTh XMMHYECKOW PpEaKIMH, KaTalu3aTrop, XHMHYECKOE paBHOBECHE,
HM30MEPHsI, TOMOJIOTHS;
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2.7 npoeooums CaMOCTOSATEbHbIH MOUCK XMMHYECKOH uHpopmManuu
C HCIONIb30BAHUECM PA3NIMYHBIX HCTOYHUKOB (HAyYHO-TIOIYJIAPHBIX H3IAHMIA,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  VIHTepHeTa);  HCIOIB30BaTh
KOMIIBIOTEPHBIE TEXHOJOTMH JUIsi 00paboTKM M HepeJaud XUMHYECKOii

MH(OpMAIMY U e¢ IIPECTaBICHUS B Pa3INYHbIX GopMax;
2.8 BbIYUCIANTL: MACCOBYIO JONI0 XUMHYECKOTrO 3JIEMEHTa 10 (OpMyIie COCAMHEHNS;

MaCCOBYIO HOJIIO PaCTBOPEHHOI'O BEHIECTBA B PACTBOPE; KOJIUYCCTBO BEIIECTBA,
Macchl Wid o0Obema To KOJIMYECTBY BCIICCTBA, MacCe€ WIHU 061)6My OTHOTO
M3 pearcHTOB WU ITPOAYKTOB pEaKInu

3. Ucriosib30BaTh NPHOOPETEHHbIE 3HAHUA M YMEHHS B MPAKTHYECKOI 1eATeJTbHOCTH

M NOBCEIHEBHO KU3HM LIS

1.2

OCHOBHBIE 3aKOHBI XUMHH: COXPAHEHHS MACCHl BEIECTB, MOCTOSHCTBA COCTaBa,
ITepuoaudeckuii 3aKoH;

1.3

OCHOBHBIC TEOpUU XAMHUH: XUMHUYECKOH CBsI3H, 3J'IeKTp0J'IHTPI'~IeCK017I
JAUCCOoLMaIU, CTPOCHUA OPIraHUYCCKUX COCHHHCHHﬁ;

1.4

Ba)KHEHIIINE BEIIECTBA M MaTEepUasbl: OCHOBHBIC METAJUIBI M CILIABBI, OCHOBHBIC
HEMETAJUTbI;, CepHasi, COJITHAS, a30THAsI M YKCYCHAs KHCJIOTHI;, IIEJI0YH, aMMHAK,
MUHEpalbHbIC YAOOPCHHUs, METaH, 3TaH, JTHICH, aleTHIICH, OCH301, TOIyOI,
9TaHOJI, TJIMLEPUH, KUPbI, MbUIa, IJIOKO3a, caxapos3a, KpaxMall, KieTdyarka,
OEJIKH, ICKYCCTBCHHbBIC U CHHTETHYECCKUE BOJIOKHA, KayUYKH, TNIACTMACCHI

2. YMeTh:

2.1

Ha3bleamb W3YYCHHBIC BEINECTBA 110 TPUBHAIBHOM» WM MEXIYHApOIHOW
HOMEHKJIATY]E;

3.1 OOBSACHEHHs XMMUYECKHX SBJICHHIl, IPOHCXOIAIIMX B HPHpPOAE, ObITYy W Ha
HPOU3BOJICTBE;

32 ONpeNeNieHHs] ~ BO3MOXKHOCTH ~ NPOTEKAaHMs ~ XMMUYECKHX  HpEeBpalleHuit
B pa3jIMYHBIX YCJIOBHUAX U OLICHKU UX HOCHeI{CTBHﬁ;

33 9KOJIOTHYECKU IPaMOTHOTO TIOBEJICHUS B OKPYXKAIOIeH cpefie;

34 OIICHKH BJIMAHUA XMMHYECKOTO 3aTpPs3HEHHs OKPY)KalolleH Cpeibl Ha OpraHu3M
4€JI0BEKA U APYTHUE )KUBbIE OPraHU3MBL,

35 OesomacHoro oOpalieHHss ¢ TOPIOYMMH M TOKCHYHBIMU  BEILIECTBAMHU,
71a00paTOPHBIM 000PYAOBAaHHUEM;

3.6 HPUrOTOBJICHHS PACTBOPOB 331aHHOM KOHLICHTPALUHY B ObITY U Ha IPOM3BOJCTBE;

3.7 KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XUMHUUYECKOH MH(OPMALMH, ITOCTyIatomeit
U3 Pa3HBIX HCTOYHUKOB;

3.8 NOHMMaHWs  B3aHUMOCBA3M XHMHH C  OCOOCGHHOCTAMH mpodeccuii

npodecCHOHANBHON  NEATENBHOCTH, B OCHOBE KOTODHIX JIGKAT —3HAHHA
10 JaHHOMY y4eOHOMY IpeIMeTy
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onpedeﬂﬂmb BAJICHTHOCTh MU CTCIICHb OKHCIICHHUA XHUMHYCCKHX JJIEMCHTOB, THII
XUMHUYECKOH CBSI3H B COCINMHCHUAX, 3apsa HOHA, XapakTep CpeAbl B BOIHBIX
pacTBOpax HCEOPraHUYCCKUX COCZ[I/IHGHI/II\/'I, OKHCJIMTEC]Ib U BOCCTAaHOBHUTCIIb,
NPUHAUIE)KHOCTH BEIIECTB K PA3JIMIHBIM KJIacCaM OpPraHUYCeCKUuX COGHHHGHHﬁ;

2.3

Xxapakmepuzoeams  JJEMEHTBl MalbIX MEPHOJOB IO WX  IOJOXKEHHIO
B [lepuommueckoit cucreme /[.J1. MenneneeBa; oOmme XWMHYECKHE CBOICTBa
METaJIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOPraHHUYECKUX M OPraHHMYECKUX
COCIMHCHUI, CTpOCHHE ¥ XHMHYECKHE CBOMCTBA HM3YYCHHBIX OpPraHHYECKUX
COCJTMHCHUN;

2.4

00bACHAMDb 3aBUCHMOCTD CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS; IIPHPOIY
XHMUYECKOH CBsI3M (MOHHOW, KOBAJICHTHOW, META/UTHUYECKOM), 3aBUCHMOCTH
CKOPOCTH XUMHYECKOW pEaKUUH ¥ TMOJOKEHHUS XHUMHUYECKOrO PaBHOBECHS
OT pa3NUYHBIX (PAaKTOPOB; CYIIHOCTh M3YUCHHBIX BHIOB XUMHUYECKHX DPEaKIIWi:
JJIEKTPOJIUTHYECKON  JUCCOLMALMM, HOHHOTO  OOMEHa,  OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIX

2.5

cocmaensims  (GOPMyYJIbI BEIICCTB HM3YUCHHBIX KJIACCOB; YPAaBHEHMS pPEaKIMi
W3y4YEeHHBIX THUIIOB (DJIEKTPOJIUTHYECKOH JHCCONMALH, HOHHOTO OOMeHa,
OKHCIIMTEIbHO-BOCCTAaHOBUTEIIHBIX)

2.6

BbINONHAMb ~ XUMHUYECKHIA OKCIIEPUMEHT 110 PacliO3HaBaHHUIO Ba)KHEHUIITHUX
HCOPraHMYECCKUX U OPTaHUYCCKHUX BCIUICCTB,
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