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BIIP-2022 XUMUSL. 11 xnacce

1. HazHa4yeHune BCepOCCUIICKOM MPOBEPOYHOIi padOThI 0 XMMUU

Bcepoccuiickas npoepounast padora (BIIP) npegnaznauena ajist “TOroBOn
OIICHKM 00pa3oBaTENbHBIX JOCTM)KCHHH  BBITYCKHHUKOB CPEIHEW  IIKOJBI,
M3YyUaBIINX XUMHIO Ha 0230BOM YpPOBHE.

2. JlokyMeHTBI, onpeaessiomue cogepxxkanue BITP

ConepxaHue  BCEPOCCHICKOM  TPOBEPOYHONM  PabOTBI MO  XUMHH
ompezaensiercss Ha ocHoBe denepasbHOr0 KOMIIOHEHTa TOCYJIapCTBEHHOI'O
00pa3oBaTENbHOIO CTaHAapTa cpeAaHero (MOJHOro) oOmiero oOpa3oBaHus
0 XUMHH, 0a30BbI ypoBeHb (mpuka3z MunoOpazoBanust Poccum ot 05.03.2004
Ne 1089 «O6 yrBepxaenun DenepanbHOr0 KOMIOHEHTA TIOCYJIAPCTBEHHBIX
CTaHJIapTOB HAYaJILHOTO OOIIETro, OCHOBHOTO OOIIEro W cpeaHero (IMOoJIHOTO)
00111ero oOpa3oBaHus).

3. Iloaxoasl K 0TOOPY coaepkaHuA U pa3padoTke cTpyKTypbl BIIP

Ha ocnoBanun @K TI'OC no xumuum 0a30BOro ypoBHsS pa3paboTaH
KOAU(UKATOp, ONPENEISIOMUNA MEepEeYeHb 3JIEMEHTOB COJEP)KAaHHUS U IEepeyYEHb
TpeOOBaHUI, BBIHOCUMBIX Ha UTOTOBYIO MPOBEpKY (cM. [Ipunoxenue).

Pazpabotka BIIP mo xumuu ocyiecTBiIsieTcss ¢ y4€TOM CJIEAYIOMMX 00X
ITOJI0KEHUM:

— BIIP opuenTupoBaHa Ha TIPOBEPKY YCBOECHHsS CHUCTEMBI 3HAHUU
U yMEHHUW, KOTOpas pacCMaTpuBacTCs B KAayeCTBE MHBAPUAHTHOIO si/Ipa
COJICp’KaHUsl JICUCTBYIOIIUX MIpPOrpaMM IO XHUMHUHU JJi CpEAHEH IIKOJIBIL.
B ®enepanbHOM KOMIOHEHTE TOCYJAapCTBEHHOI'O CTaHJApTa CPEIHEro OOUIEro
o0Opa3oBaHus aTa cucreMa 3HAHUU 51 YMEHUH IIpeICTaBJICHA
B BHUJE TpeOOBaHUU K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB MO XUMHUHU (0a30BbIN
YPOBEHB);

— yudeOHbII Marepuan, mnpoBepseMbll 3amanusimu  BIIP, orOupaercs
C Yyu€ToM e€ro OOHIEKYJIbTYpPHOM 3HAYUMOCTH JUisi 0O0IIe00pa3oBaTeIbHON
MOATOTOBKH BBIITYCKHUKOB CPETHEN IIKOJIbI;

— IpPOBEpKA YCBOEHUSI OCHOBHBIX 3JIEMEHTOB COJEpKaHHUS Kypca XUMUU
(0a30BBINi YpOBEHB) OCYIIECTBIISIETCS C HMCIOJb30BaHUEM 3afaHUil 0a30BOTO U
MOBBIIIEHHOTO YPOBHEMN CII0KHOCTH.
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4. CTPpYKTYpa H coiepKaHHE BCEPOCCUIICKOH MPOBEPOYHOI padboThI

Kaxnpiii Bapuant BIIP conepxur 15 3anannii pa3nuyHbIX TUIIOB U YPOBHEN
CJIIOHOCTH. 3aJaHusi TakKe HMEIOT pasziuuusi no Tpedyemoi (Gopme 3amucu
OTBETAa, KOTOPBIM MOXET ObITh MPEJCTABIEH B BUJE: MOCIEI0BATENIBHOCTH LUPP,
CHUMBOJIOB; CJIOBA; (POPMYJIbI BEIIECTBA; YPABHEHUS PEAKIUHU.

B pabore conepxxutrcs 11 3amanuii 6a30Boro ypoBHsI CJIOKHOCTH C KPATKUM
OTBETOM U pPa3BEpPHYThIM O0TBETOM. X mopsikoBsie HoMepa: 1-8, 11, 12, 15.

B pabore conepxutcs 4 3amaHus ¢ pa3BEPHYTHIM OTBETOM IOBBILIEHHOTO
ypoBHS ciioxHOCTH. VX mopsnkoBeie HoMepa: 9, 10, 13, 14. Otu 3aganus Ooiee
CJIOXHBIE, TaK KaK MX BBINOJHEHUE MPEANO0JIaraeT KOMIUIEKCHOE MPUMEHEHHUE
CIIEYIOLINX YMEHHM:

— cocmaeénAms YPaBHEHUS PEaKIUi, NOATBEPKIAAIOIUX CBONCTBA BEILECTB
W/WIA  B3aMMOCBSA3b BEILECTB PA3JIMYHBIX KJIACCOB, 3JEKTPOHHBIM OayiaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHON PEAKIINH;

— 00bsCcHAMb 00YCIOBIEHHOCTh CBOWMCTB M CIIOCOOOB MOJYYEHHUs BEIIECTB
UX COCTAaBOM U CTPOEHUEM;

— MoOenuposams XUMUYECKUN IKCIIEPUMEHT HA OCHOBAHHUHM €T0 ONKCAHUS.

Bxitouénueie B paboTy 3ajaHusi YCJIOBHO pACHpENeeHbl MO YEThIPEM
cozepxkaTesbHbIM OsokaM: «Teopernyeckue OCHOBBI XuUMHUNY, «Heopranumueckas
xuMus»,  «Opranuyeckas  xumus», «MeTonbpl  MO3HAHUST B XUMHH.
DKCnepUMEHTAIbHBIE OCHOBBI XUMUU. XUMUS U )KU3HbY (Tabm. 1).

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

Conep:xaresibHbIe 0JIOKM Kypca XUMHH KosauuecTBo 3axannid
TeopeTnueckrue OCHOBBI XUMUHU 5
Heoprannueckas xumus 4
Oprannueckast XuMust 4
Mertoapl TO3HaHUS B XUMHUU. OKCIEPUMEHTAIbHBIC 2
OCHOBBI XUMHUU. XUMHS U )KU3Hb

UTOI'O 15

3amanusi, BKIIOYEHHBIC B MPOBEPOUYHYIO pabOTy, MPOBEPSIOT OBJIAJICHHC
BBIITYCKHUKAMH OTPEIEIEHHBIMA YMEHHUSIMU U CIIOCOO0aMH JCHCTBUM, KOTOpPHIE
OTBEYAIOT TPeOOBAHUSIM K YPOBHIO MOJATOTOBKH BBITYCKHHUKOB. [IpencraBieHue o
pacrtpeiesIieHUN 3aJIaHui 110 BUJaM IIPOBEPSEMBIX YMEHHH M CIIOCO0aM JICHCTBHMA
naér rabnura 2.
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Tabauya 2. Pacnpedenenue 3a0anutl
no 8UOamM yMeHull u cnocooam oeticmsutl

OcCHOBHBIEC YMEHUS U CIIOCOOBI 1eHCTBUM

KosnuecTBo 3aganuid

3uamv/nonumams:

BAKHEUIIME XMMHUYECKHE TOHSITHUSA, OCHOBHBIE
3aKOHBI ¥ TEOPUH XUMUH, BXXHEHUIIINE BEIIECTBA
Y MaTepUaJIbl

3

Ymems:

HA3b18aMb U3YUYECHHbIC BEILIECTBA o
TPUBHUAITBHOU 158105 MEXIYHAPOIHOU
HOMEHKJIAType

onpedenamv/Kiaccudpuyuposams. BaJCHTHOCTD,
CTENEHb OKHUCIICHHUS XHMHUYECKUX JIJIEMEHTOB,
3apsAbpl MOHOB; BUJ XHUMHUYECKUX CBSI3EH B
COCIMHEHUAX U TUIl KPUCTAIIINYECKON PELIETKY;
XapakTep Cpellbl BOIHBIX PACTBOPOB BEIIECTB;
OKHCJIUTENb U BOCCTAHOBUTEIIb;
NPUHAUICKHOCTh  BEIIECTB K  Pa3IUYHBIM
KJlacCaM HEOPraHMYeCKMX M  OPraHHUYeCKuX
COETMHEHMUIA; rOMOJIOTH u U30MEPBI;
XUMHUYECKHE PEAKIHUH B HEOPTaHUYECKOW U
Ooprannyeckoil  xumMuu (MO0  W3YYCHHBIM
KJ1acCU(DUKAIMOHHBIM MTPU3HAKAM)

Xapakmepuzoeamo: S-, p- U d-3JIEMEHTHI 10 UX
nonoxxkenutro B Ilepuonunueckoir  cucreme
xumudeckux  anemeHTtoB .M. Menneneena;
o0ImMe XUMHYECKHE  CBOMCTBA  OCHOBHBIX
KJ1acCOB HEOPraHUYECKHUX COCIMHCHHUM,
CBOMCTBA OTHEJbHBIX MPEACTABUTEIICU OATUX
KJIACCOB; CTPOCHHUE W XHUMHUYECKHE CBOMCTBA
M3YYEHHBIX OPTaHUYECKUX COCAMHECHUN

00bACHAMY: 3aBUCUMOCTh CBOMCTB XMMHUYECKUX
AJIEMEHTOB M HUX COEOUHEHHN OT IOJOKECHUS
dJIEMEHTa B [Tepuonnueckoi CUCTEME
xumudeckux  aneMeHtoB .M. Menaeneena;
IPUPOAY  XHMHUYECKOHM  CBSI3H (MOHHOM,
KOBQJICHTHOM, METAJJIMYECKOW, BOJOPOIHON);
3aBUCUMOCTh ~ CBOWCTB  HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB OT HUX COCTaBa W
CTPOEHHUS;  CYIIHOCTb  M3YYEHHBIX  THUIIOB
XUMHUYECKUX  peaKkiuid  (3JIEKTPOTUTHUYECKOU
JUCCOIMAIINKN, HOHHOTO 0OMEHAa, OKUCIUTEIIbHO-
BOCCTAHOBUTEJbHBIX);

cocmaesaimy YPaBHEHUsI PEAKLUN H3yYECHHBIX
THUIIOB
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NAAHUPOBAMb/NPOEOOUMb:  SKCIIEPUMEHT IO 3
IIOJy4YEHUIO U PACHO3HABAHUIO BaXKHEUIIMUX
HEOPraHUYECKUX U OPraHUYECKUX COEIUHEHUH,
C y4€ToM NpUOOPETEHHBIX 3HAHUU O MpaBUiIax
Oe3omacHoil  paboThl ¢  BelleCTBAaMU B
naboparopud ¥ B OBITY; BBIUHCIEHUS IIO
XMUMHYECKUM (POpMYJIaM U YpaBHEHUSIM

NTOI'O 15

PaGota BxitowaeTr B cebs 3amaHus 0a30BOTO M TOBBIIIEHHOTO YPOBHEM
cinoxHocTH. B Tabmmie 3 mpeacTtaBieHO pacmupeneseHue 3aJaHuil M0 YPOBHSIM

CJI0’KHOCTH.
Tabnuya 3. Pacnpedenenue 3a0anutl no Yypo8HIO CLOHNCHOCHU
YpoBeHnnb Kouu- Makcu-
N IIpoueHT 0T MAKCHUMAJIBHOTO
CJIOKHOCTH 4YeCcTBO | MaJIbHBIH
. . NMEPBUYHOTrO 0ajuia

3aJIaHu i 3aJaHuM 0aJL
bazoBblii 11 21 64
IToBbIIICHHBIN 4 12 36

NTOI'O 15 33 100

5. Cucrema oueHMBAHUSA OTAE/IbHBIX 3aJaHUI U pa00THI B LEJIOM

Bepnoe BeimonHenue 3amanmii 1, 2, 4-8, 11, 12, 15 06a3zoBoro wu
HOBBIIIEHHOTO YPOBHEH CII0)KHOCTH OLEHUBAETCS MakCUMalbHO 2 Oasiamu,
B CiIy4yae HaJIM4Msl OJHOM OIIMOKHM WJIM HENOJHOTO OTBETa BbICTaBiisgeTcs 1 Oa.
OcTanbHble BApUAHTHI OTBETOB CUUTAIOTCS HEBEPHBIMU M OLleHHBatoTCsA () Oajuios.
Bepnoe Boimonnenue 3aaanus 3 oneHuBaetcs 1 6amiom.

OuenuBanne 3amganui 9, 10, 13, 14 NOBBIIIEHHOTO YPOBHS CIIOXKHOCTHU
OCYLIECTBJISICTCS HAa OCHOBE IIORJIEMEHTHOI'O aHAJIW3a OTBETOB BBIIYCKHUKOB.
MaxkcruMaibHasi OLEHKa 32 BEPHO BBIIIOJHEHHOE 3aJlaHUE COCTaBiseT 3 Oasuia.
VYka3aHHble 3aJaHUA C Pa3BEPHYTHIM OTBETOM MOTYT OBITh BBIIOJHEHBI
BBIIIYCKHUKaMH pa3HbIMU criocobamu. IlosTomy mnpuBeaéHHbIE B KpUTEPHSIX
OLICHMBaHUs 0O0pa3lbl pPEUIEHUH ClelyeT paccMaTpuBaTh JIMIIb KaK OJMH W3
BO3MO’KHBIX BAPUAHTOB OTBETA.

[lonyyeHHble BBIMYCKHUKaMHU Oajulbl 3a BBINOJHEHUE BCEX 3aJaHUU
CyMMHUpYIOTCs. ITOroBasi OLEHKa BBITYCKHMKA OCHOBHOM ILIKOJIBI ONPEAEISIETCS
1o 5-0ayubHOM mKaje (Tabi. 4).
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Tabauya 4. Pexomenodyemas wkana nepegooa CymMmapHozo o6auia

3a evinoanenue BIIP 6 ommemky no namubaiibHou wKaie

OTMeTKa
0 NATHOAJILHOM HIKAJIe

«2»

«3»

«4»

«5»

CymmapHbIid 02171

0-10

11-19

20-27

28-33

6. Bpemsi BbInoiHeHUs1 padoThI

Ha Brimonnenue Bcet pabotsl oTBOaUTCA 1,5 yaca (90 MunyT).

7. Yci0Bus BbINOJHEHUs Pa0d0ThI

OTBeThl Ha 3a/IaHKSI BCEPOCCUUCKOM MPOBEPOYHON PaOOTHI 3aMUCHIBAIOTCS

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

OIIMCBIBAXOTCA IIPpaBHJIa 3alIMCU OTBCTOB K 3aJIaHUAM.

8. lonosiHuTE ILHBIC MAaTEPHAJIbI U 000py10BaHUE

B mporecce BhIMoSHEHUS Pa0OThl BBIMYCKHUK MCIOJIB3YET CIEAYIOLINE

AOIIOJIHUTCIIbHBIC MATCPHUAJIbI:

— Ilepuognueckas cucrema xumudeckux snemeHToB .M. Mennaeneena;

— TabyuIa pacTBOPUMOCTHU COJIEH, KUCIIOT U OCHOBAaHUM B BOJIE;
— DJIEKTPOXUMUYECKUN Psijl HANPSHKEHUI METaJIOB;

— HENPOIPAMMHUPYEMBIN KAIBKYJIATOP.

9. O000ménnblil m1an Bapuanta BITP no XUMHNHU
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O0001EHHBIN UIAH BADUAHTA
BCEPOCCHIICKOM NMPOBEPOYHOIi padOThI M0 XUMHH
3a Kypc 10-11 kiaccos

Konper snementoB copepxkanusi (KOC) mnpencraBiieHbl B COOTBETCTBUU
¢ pazzenoM 1, a Kojpl TpeOOBaHUI — B COOTBETCTBUH C pa3zesioM 2 KoaudpukaTopa
AJIEMEHTOB COJEp>KaHUS U TPEOOBAHHM K YPOBHIO TMOJTOTOBKH BBITYCKHUKOB
0011e00pa3oBaTeNbHBIX ~ OpraHU3alMi  JUIsi  TPOBEJACHHS  BCEPOCCUHCKOU
npoBepouHoi padbotel o XUMUMU (cm. [Ipunoxenue).

VYposenu cnoscnocmu 3a0anuii: b — 6a306biti (npumephsvili yposeHsb 8bINONHEeHUs —
60-90%),; 11 — nosviuennwiii (40—-60%,).

Ne [TIpoBepsiembie Konpt Konpt YpoBenns| Makc.
AJIIEMEHTHI COJICPIKAHUS POBEpSAEMbIX | TpeOOBaHMIt | CIIOXK- | O6ami 3a
AJIEMEHTOB | K YPOBHIO | HOCTH | BBINOJI-
COJIep>KaHMsl |TIOATOTOBKH | 3aJIJaHUSI | HEHHE
1o Koau- | 1o koaudu- 3aaHUs
bukaropy KaTopy
TEOPETHYECKHNE OCHOBbI XUMHNHU
1 | YucTble BellleCTBa U CMECH. 1.2.1 3.1 b 2
Hayunbie MeTOnbl TO3HAHUS 4.1
BEIIIECTB u XUMHYECKHUX 4.4
SIBIICHUM: HaOII0ICHUE,
HM3MEpEHHE, AKCIIEPUMEHT,
aHaJiu3 U CUHTE3
2 | CoctaB aroma: TPOTOHBHI, I.1.1 2.3 b 2
HEUTPOHBI, DJIEKTPOHBI.
Crpoenue AJEKTPOHHBIX
000JI0YeK aTOMOB
3 | Ileppoguueckuii  3aKOH U 1.1.1 1.2 b 1
[Tepunonuueckas cucrTeMa 2.3
XUMHYECKUX 3JIEMEHTOB
J.1. MeHnpaeneeBa
4 | Bugpl XHUMHYECKOW  CBS3H. 1.2.2 2.4 b 2
BemectBa MoseKynsipHOro u 1.2.4
HEMOJIEKYJIIPHOTO  CTPOCHHUSI.
Tunbr KPUCTALITUYECKUX
peLETOK
HEOPT'AHNUYECKAS XUMMUS
5 | Knaccudukamnus u 2.1 2.2 b 2
HOMEHKJIaTypa
HEOPraHWYECKUX COCTMHEHUHN
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6 | XapakrepHble XAMUYECKUE 2.2 2.4 b 2
CBOWCTBA IPOCTBIX BELIECTB — 2.3
METAJIJIOB U HEMETAJLJIOB. 24
XapaKkTepHble XUMHAYECKHUE
CBOMCTBA OKCUIOB (OCHOBHBIX,
aM(OTEepHBIX, KHCITOTHBIX)

7 | XapakTepHble XUMHUYECKHUE 2.5 2.4 b 2
CBOMCTBA OCHOBAaHUM, 2.6
aM(pOTEPHBIX  THIPOKCHUIOB, 2.7
KHCJIOT, CoJieil (CpeTHHX)

8 | DneKTpoJuTHYECKas 1.3.3 1.1 b 2
JHUCCOLMALIUSL. CunbHble 1.3.4 2.2
U crabble  DJIEKTPOJIMTHI. 4.3 2.4
Peakiiuu uoHHOTO OOMEHa. 3.2
Cpena BOIHBIX PacTBOPOB:
KHCTIasl, HEUTpasibHas,
HIeJIOYHAS

9 | Peakuuu OKUCJIUTEIbHO- 1.3.5 1.1 IT 3
BOCCTAHOBUTEJILHEIE B 2.2
HEOPraHU4EeCKON XUMHH 2.4

10 | B3aumocss3b MEXKIY 2.8 2.4 I1 3
OCHOBHBIMU KJIACCaMHU
HEOPraHUYECKHUX BEIIECTB

OPI'TAHUYECKASA XUMHUSA

11 | Knaccudukanms U 3.1 2.2 b 2
HOMEHKJIaTypa OpPraHUYEeCKHUX 3.2
COCAMHEHUN.

Teopus CTPOCHUS
OPraHUYECKUX  COCIUHEHUM.
['omonornueckui pan,
TOMOJIOTH. CrpykrypHas
u3oMepHs. Buapl XuMudecknx
CBs3eH B MOJIEKYJIaxX
OPraHUYECKUX COCTMHEHUN

12 | XapakTepHblie XUMHYECKUE 3.3 2.4 b 2
CBOWCTBA: 3.4
— YIJIEBOJOPOJOB: AJKaHOB,
AJIKEHOB, aJIKaJIMEeHOB,
aJIKWHOB, apEHOB;

— KHUCJIOPOJICOJIEPKAITUX
COCJIMHEHU: OHO- 151
MHOT'OaTOMHBIE CIIUPTHI,
deHnon, abACTUIbI,
OJIHOOCHOBHBIE ~ KapOOHOBBIE
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KHUCIIOTBI, CJIOXHBIE d(HpHI,
YKUPBI, YTICBOIBL;

— a30TCOJEpIKaIMEe BEIICCTRA!
aMHUHBI, aMHHOKHCJIOTBI |
OeJIKH

13

BzaumocBs3b MCIKIAY
OCHOBHBIMH KJIaCCaMH
OPraHNYCCKUX BCIUICCTB

3.7

24

14

[IpoBenenue pacy€ToB
KOJIMYECTBAa BEILECTBA, MAacChl
win 00béMa MO KOJIUYECTBY
BELIECTBA, Macce MU O0BEMY
OIHOTO W3 PEAreHTOB WJIHU
IPOYKTOB pEaKiuu.
[IpuponHsie VUCTOYHUKH
yIIeBOJOpOAOB:  HepTh U
npupoaHei ra3. IIpenenbHo-
JOMyCTUMas  KOHILIEHTpalus
BELIECTBA

33
4.4
5.2

2.7
3.3

METO/bI HIO3HAHUSA B XUMHUU. JKCIIEPUMEHTAJIbBHBIE
OCHOBbBI XUMHNHU. XUMUA U ' KU3Hb

15

IIpoBenenue pacué€roB
C HCIOJB30BAaHUEM TOHATHUSA
«MaccoBast  JOJs  BEIECTBA
B PacTBOpPE»

4.4

2.7
3.6

b

Bcero 3aganuii — 15; u3 Hux no ypoBHto cioxHoctu: b —11; IT—4.

MakcuMaltbHbIN 0ait 3a padoty — 33.

B Ilpunoxenun npuBenéH

KoJau(puKaTop

3JICMCHTOB

COJIepKAHUS

U TpeOOBaHMU K YPOBHIO MOATOTOBKM BBIITYCKHHUKOB 00I1€00pa3oBaTeIbHbIX

OpraHu3alui sl IPOBEJIEHNS BCEPOCCUNUCKON TPOBEPOYHON PaObOThI O XUMUHU.
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INPUJIOKEHHUE

Koaunduxarop
3JIEMEHTOB COJAePKAHMUS U TPeOOBAHNH K YPOBHIO OATOTOBKH BBIIIYCKHUKOB
0011e00pa3oBaTeIbHBIX OPraHU3ANNH VIS IPOBEIEHUS BCEPOCCHIICKOIT
nposepouHoi padorsl no XUMHUHN

KomudukaTtop »s1emeHTOB coaepxkaHus M TpeOOBaHMH K  YpPOBHIO
MOJITOTOBKM OOYYalOIIMXCs JJs TPOBENCHHUS OCHOBHOTO TOCYJAapPCTBEHHOTO
’K3aMeHa Mo XUMHH (Hanee — KoaudUKaTop) SIBISIETCS OJHUM M3 JIOKYMEHTOB,
OTPENIENSIONUX CTPYKTYPY U COAEp>KaHUE BCEPOCCUICKON MPOBEPOUYHON paOOTHI.
KoaudukaTop sBIsSETCS CUCTEMATU3UPOBAHHBIM IIEPEYHEM TPEOOBAHUN K YPOBHIO
MOJITOTOBKU BBIMTYCKHUKOB U TPOBEPSIEMBIX 3JIEMEHTOB COJIEP)KaHUsA, B KOTOPOM
KaXJI0My OOBEKTY COOTBETCTBYET ONpPEACIEHHBINA KOJ.

Komudukatop cocraBnen Ha 0aze  DenepaibHOro  KOMIIOHEHTa
roCyJIapCTBEHHOTO CTaHJapTa cpeaHero (MmojaHoro) obiiero odOpazoBaHus (IpUKas
MunuctepcTBa o6pazoBanusi PO ot 05.03.2004 Ne 1089).

KoaudukaTop cocTout u3 IByX pasiesnos:

— pazgen 1 «IlepedeHp 3JI€MEHTOB COAEpKAHMS, MPOBEPSAEMBIX B paMKax
BCEPOCCHUICKOM MPOBEPOUHON PAOOTHI 110 XUMHI;

— pazgen 2 «llepedyenp TpeOoBaHUI K YPOBHIO MOATOTOBKH OOYYarOIIKUXCH,
OCBOHMBIIHX 00111€00pa30BaTeNIbHBIE MPOTPAMMBI CpeaHEro (MOJIHOTO) OOIIero
00pa3oBaHMs IO XUMUN.

B xonudukarop He BKIOYEHBI TpeOOBAHHS K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB, JIOCTUKEHUE KOTOPBIX HE MOXKET OBbITh IMPOBEPEHO B paMKax
BCEPOCCHUICKOI MPOBEPOUHOIN paOOTHI.

© 2022 ®enepanbHas cayx0a Mo Haa30py B chepe 00pa3oBaHUsA U HAYKU 10



BIIP-2022

XUMUSL. 11 xnacce

Paznen 1. IlepeyeHb 3J1€MEHTOB COAEPKAHUA, MPOBEPsSieMbIX B paMKax
BCEPOCCHICKOI MPOBEPOUYHO PAOOTHI O XUMUHU

Konx 0710K2a /
KOHTPOJIHPYEMOTO
3JIeMEHTA

DJIeMeHTBI CO/IepPKaHusl, IPOBepsieMble 3aJaHUAMM
IK3aMEeHAIMOHHOM padoThI

1. TEOPETUYECKHUE OCHOBbBI XUMHWHU

1.1.  Coepemennvie npedcmasieHus 0 CmMpPOCHUU AmMoma

1.1.1

Atom. CoctaB aroma: MPOTOHBI, HEUTPOHBI, HJIEKTPOHBI. ATOMHBIE
opoutanu. OcoOEHHOCTH CTPOCHHS ANEKTPOHHBIX 000JI0YEK aTOMOB S-, p-
U d-3NeMEeHTOB (Ha MpUMEpPE XUMUYECKHUX SJIEMEHTOB TEPBBIX YETBHIPEX
TIEPHOJIOB)

1.1.2

[lepuonuueckuii 3akoH W Ilepuoguyeckass cucreMa XHUMHUYECKHUX
anemeHtoB J[.MI. MenzaeneeBa. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOICTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHEHHH 10 TIePHOJIaM U TPYyIIaM

1.2 Bewecmeo

1.2.1

YucTtele BeniecTBa U cMecH. KaueCTBEHHBI W KOJUYECTBECHHEIM COCTaB
BemiecTBa. XuMmudeckas Gopmyna. Monb. MomsipHasi Macca U MOJISIPHBIH
00BEM

1.2.2

Xumuueckas cBs3b. KoBajgeHTHas CBA3b, ee PASHOBHUIHOCTHU U MEXAHNU3MbI
O6p8.30BaHI/I$I. HMonnas cBsa3b. MeTanandeckas CBs3b. BO,Z[OpO,I[HaH CBA3b

1.2.3

DNeKTpoOTpUlaTeTbHOCTh.  CTENeHb  OKUCJICHHS W BaJEHTHOCTh
XUMHUYECKHX 2JIEMEHTOB

1.2.4

BemectBa MOJEKYJNSpHOTO Y HEMOJIEKYJSIPHOTO  CTpoeHus. Tun
KPUCTANINYECKON pemeéTku. 3aBHUCHMOCTh CBOWCTB BELIECTB OT UX
COCTaBa U CTPOCHUs

1.2.5

MHoroo6pa3He BCIICCTB: U30MCPHS, TOMOJIOTHS, AJIJIOTPOITHA

1.3. Xumuueckas peaxyus

1.3.1

Knaccudukanus XUMHYECKUX peakuuit B HEOPraHUYECKOU
Y OPTraHUYECKON XUMUU

1.3.2

TemnoBbie  3¢ddextsr  xumuueckux  peakuuil. Tepmoxumudeckue
ypaBHEHHUS

1.3.3

DIEKTPONUTHYECKAsT TUCCOIMAIINS KUCTIOT, OCHOBAHUM U COJICH B BOJHBIX
pactBopax. KaToHbl 1 aHMOHBI

1.3.4

Peakuyu wnonHoro oOMeHa B BOJHBIX pacTBopax. Cpenga BOIHBIX
pacTBOPOB: KUCas, HEUTPAJIbHAs, EI0YHas

1.3.5

OKHCIUTEITBEHO-BOCCTAHOBUTEIILHEIC pCeaKkuunu. OKucnmuTeab n
BOCCTaHOBUTCJIb

1.3.6

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3JIMnYHbIX (PaKTOPOB

2. HEOPI'TAHUYECKASA XUMHUSA

2.1

Knaccudukanms HEOPraHUYECKUX BEIIECTB. Homenxknatypa
HEOpPraHMYECKUX BEIIECTB (TpUBHAIbHAS M MEXKAYHAPOHAas)

2.2

XapakTepHbIE XUMHUCCKHE CBOWCTBA TIPOCTHIX BEIIECTB-METAJLIOB:
IIEJIOYHBIX, IIETOYHO3EMENbHBIX, ATIOMHUHUS, MEPEXOJHBIX METAJIOB
(Meom, nMHKA, Xpoma, Kejesa). Psn akTtuBHOCTH MeTayuioB. OOrmme
CHOCOOBI OJTYYCHHUS] METAJIIOB

23

XapakTepHble XHMHUYECKHE CBOMCTBAa TPOCTHIX BEUICCTB-HEMETAILIOB:
BOJIOPOZIa, TaJOr€HOB, KUCIOpPOJA, Cephl, a3ora, ¢ocdopa, yrieposia,
KPEMHHSI

24

XapakTepHble XUMHUYECKHE CBOMCTBAa OKCHIOB: OCHOBHBIX, aM(OTEPHBIX,
KHUCJIOTHBIX
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2.5 XapakTepHble XMMHUYECKHE CBOWCTBA OCHOBAaHMH M  aM(OTEpHBIX
TMIPOKCHUIOB

2.6 XapakTepHble XUMUUYECKHUE CBOMCTBA KUCIOT

2.7 XapakTepHble XHMHUYECKHUE CBOWCTBAa COJIEH: CpEIHUX, KHUCIBIX (Ha
puMepe THIPOKApOOHATOB)

2.8 B3anMOCBs3b pa3aIn4HbIX KJIACCOB HEOPraHUYECKUX BELIECTB

3. OPI'AHUYECKASA XUMUA

3.1 Knaccudukanus 1 HOMEHKIIATypa OpPraHUIeCKUX COeTMHEHUI

3.2 Teopuss CTpOEHHS OpPraHUYECKHUX COEIAMHEHUW. [ OMoslorudyeckuil psn,
romoniord. CTpykTypHass u3oMepus. THIBI XMMHUYECKHUX CBSI3ed B
MOJIEKYJIaX OPraHUYECKUX COCOUHEHUN

3. VYreBogopobl: alKaHbl, aJIKEHbl U TUCHBI, AJIKUHBI, apEHbl. XUMHUYECKHE
CBOMCTBA U NoJdy4eHue. [IpupoaHbie HCTOUYHUKH YTJIEBOIOPOJIOB: HEPTH U
MIPUPOAHBIN a3

34 Kucnoponconepxamue coeIMHEHUs: OJHO- U MHOTOATOMHBIE CIUPTHI,
(GeHon, anbIeruipl, OJHOOCHOBHBIE KapOOHOBBIE KHCJIOTHI, CIIOKHBIE
3GUpBI, KHUPBL, YIIEBOABI. XHMHUYECKHE CBOICTBA U MOIy4YCHHE
KHCIIOPOACOAEPKAIMUX COCNUHEHUN

3.5 A3oTconepkaliue  COSJAMHEHHWS: aMUHBI, AaMHHOKHCIOTHI,  OCJKH.
XHUMUYECKUE CBOMCTBA U MOJTYUYEHUE a30TCOACPKAITUX COCTMHEHUI

3.6 [Tomumepsl: TIACTMACCHl, KaydyKd, BOJIOKHA. CrocoObl MOTyuYeHHS
Y IPUMEHEHUE MOJIMMEPOB

3.7 B3anMOCBsI3b pa3IMyHBIX KJIACCOB OPraHUYECKHUX BEIIECTB

METOZABI TIO3HAHUSA B XUMHHU. DKCIHEPUMEHTAJIBHBIE OCHOBBI

XUMHUHN

4.1

HaquHe METOAbl IIO3HAHUS BEIIECTB M XHUMHUYCCKUX SIBICHHUM:
Ha6J'IIOZ[€HI/Ie, N3MCPCHHUC, OKCIICPUMCHT, aHAJIN3 U CUHTC3

4.2

[IpaBuia 6e3omacHOCTH MPHU PabOTe C SAKUMU, TOPIOYUMH ¥ TOKCHYHBIMH
BemiecTBamMu. [IpoBeneHHME XMMHUYECKHMX pEaKkuid B  pacTBOpax.
[IpoBegeHne XUMUUECKUX PEAKIMil IpU HarpeBaHUU

4.3

KayecTBeHHBII M KOJMYECTBEHHBIM aHanu3 BemecTB. OnpeneneHue
xapaktepa cpenpl. Munukatopel.  KadecTBeHHble — peaknuu — Ha
HEOpPraHWYECKUE BEIIECTBA U HMOHBI, OTACJIBbHBIE KIACChl OPraHUYECKHUX
COCIMHEHMH

44

[IpoBenenne pacu€ToB Ha OCHOBE (OPMYNT W YpPaBHCHHH pEaKIIHiA:
1) MaccoBoif 1011 XUMHUYECKOTO 3JIEMEHTA B BELIECTBE; 2) MACCOBOM JA0IU
pPacTBOPEHHOTO BEILIECTBA B PACTBOPE; 3) KOJUYECTBA BEILECTBA, MACCHI
Wi 00b€Ma MO KOJWYECTBY BELIECTBA, Macce WIM 00BEMY OJHOTO U3
pEeareHToB WK NPOAYKTOB PEAKIINH

5. XUMMA U ’KU3Hb

5.1

Xumusa U 310poBbe. XUMHS U NHUINA. XUMHUA B IOBCEIHEBHOM >KU3HH.
[IpaBuna Ge3omacHoi pabOTHI CO CpeACTBaMU OBITOBOWM XWMHH. beITOBas
XUMUYECKasi TPaMOTHOCTh

52

XUMUYECKUE BEIIECTBA KaK CTPOUTEIBHBIE U IOJCIOYHBIE MaTEPHUAIbI.
BemiectBa, ucnonb3yeMble B moaUrpaduu, KUBOMHCHU, CKYJIBITYpE,
apxutektype. OOImMe MNpeACTaBIE€HUs O TMPOMBIIUIEHHBIX CIOco0ax
MOJTy4EeHUsI XUMHUYECKUX BEIIeCTB (HAa MpPUMEpPE MPOHU3BOACTBA CEPHOM
KHUCJIOTHI). XUMHUYECKOE 3arps3HEHHE OKpYXKaIoled Cpelbl U  €ro
nocneactsus. [Tonsitue o npenenbHo nonyctuMoil konuentpamuu (ITJIK)
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Pa3znean 2. Ilepeyens TpeOGOBaHMA K YPOBHIO NOJATOTOBKH 00y4aKOLIIUXCH,

JOCTHXKCHHC

KOTOPBbIX NnpoBepseTcs 3aJJaHUSIMHU BCEPOCCUICKOI

NMPOBEPOYHON padOThI MO XUMHHU

Kox
TpeOOBaHUI

Onucanue Tpe0OBaHUI K YPOBHIO NOAT0TOBKH,
AOCTHKEHHE KOTOPOro nposepsiercs B xoae BITP

1. 3HAaTL/MMOHUMATD:

1.1

BaXHEHIINE XUMHYECKHE IOHATHUS: BEIECTBO, XUMHYECKHHM D3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIBHBIE aTOMHAsl U MOJIEKYJISIpHAsl MacChl, MOH, aJUIOTPOINS,
M30TOIIbI, XUMHYECKasl CBA3b, AIEKTPOOTPULIATEIbHOCTD, BAJIEHTHOCTb, CTEIIECHb
OKHMCIICHMs, MOJb, MOJISIpHash Macca, MOJISIpHBIH  00BEM,  BellecTBa
MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS, pPACTBOPBI, 3JIEKTPOIUT
U HEDJIEKTPOJINT, JNEKTPOJINTUYECKAs JUCCOLHaIus, OKHUCJIUTEIh
U BOCCTAHOBHTEIb, OKHCIIEHHE U BOCCTAHOBJICHHE, TETUIOBON 3((EKT peaxiuu,
CKOPOCTb XMMHUYECKOW PpEaKIHH, KaTalu3aTop, XHUMHYECKOE paBHOBECHE,
M30MEPHUsL, TOMOJIOTHS

1.2

OCHOBHBIE€ 3aKOHBI XMMHH: COXPAaHEHHsI MACChl BEIECTB, ITOCTOSIHCTBA COCTaBa,
[lepronueckuii 3aKOH

1.3

OCHOBHBIC TCOpHUU XUMHU: XUMHYECKOM CBA3H, BHCKTpOHHTH‘{eCKOP’I
aucconrani, CTpOCHUA OPraHUYCCKUX COCOUHCHHI

1.4

Ba)KHEHIIIME BElIECTBA U MaTepuaibl: OCHOBHBIE METAJUIbl U CIUIaBbl; OCHOBHBIC
HEMETaJUTbl; CepHasi, COJISTHAs, a30THAsE M YKCyCHAsi KUCJIOTHI; MIEI0YH, aMMHUAaK,
MUHEpaIbHbIe YIOOpPEHHs, METaH, 9TaH, ITHJEH, aleTHJIeH, OEH30J], TONYyOI,
ATaHOJI, TJIMIICPUH, >KUPBI, MbUIA, TJIIOKO3a, caxapo3a, Kpaxmal, KJeTdaTka,
OeNKH, HCKYCCTBEHHBIEC M CHHTETUYECKHE BOJOKHA, KAYUYKH, MIIACTMACCHI

2. YMeThb:

2.1

HAa3bl6amb W3YUYEHHbIE BEIIECTBA 110 TPUBHAJIBHOM WM MEXKIYHapOIHOU
HOMEHKJIaType

2.2

Ol’lpe()eﬂ}ZH’Ib BaAJICHTHOCTb M CTCIICHb OKHCJICHHUA XUMHUYCCKHUX JJICMCHTOB, THUII
XHMHYSCKOM CBSI3U B COCIMHCHUAX, 3apdad HOHA, XapaKTEp CpC€abl B BOIHBIX
pacTBoOpax HCEOPraHNYCCKUX COGI[I/IHGHI/If/’I, OKHCIHTCIb W BOCCTAaHOBHUTCIIb,
MPUHATIIC)KHOCTE BCHICCTB K PA3JIMYHBIM KjlaCCaM OPraHUYCCKHUX Coe,I[HHeHHﬁ;

23

Xapakmepu308ams  3JIEMEHTbl  MallbIX MEPUOJOB MO HUX  TMOJOXKEHHUIO
B [lepuomnueckoit cucreme xumudeckux 3neMeHToB J[.M. MennaeneeBa; ooOmume
XAMUYCCKHE  CBOMCTBA  METaUIOB, HEMETAJUIOB, OCHOBHEIX  KIJIACCOB
HEOPraHWYECKUX W OPraHMYECKUX COCAMHEHUW; CTPOEHUE U XHUMHUYECKHUE
CBOMCTBA U3YYEHHBIX OPTaHUYECKUX COCIUHEHUN

24

00bsCHAMb 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTAaBa U CTPOSHUS; IPUPOIY
XUMUYECKOH CBSI3M (MOHHOM, KOBAJICHTHOH, METaJUIMYECKOM), 3aBHCHUMOCTh
CKOPOCTH XMMHYECKON pEaKIuh ¢ TOJOKEHUS XHUMHUYECKOr0 pPaBHOBECHS
OT Pa3INYHBIX (PAKTOPOB; CYITHOCTh MU3YYCHHBIX BUIOB XUMHUYECKHX PEAKIIHIA:
AJICKTPOJIUTUYECKOW  JTUCCOIMAlUA, HMOHHOTO  OOMEHa,  OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIBbHBIX

2.5

cocmaenams (POpPMyJIbI BEIIECTB M3YUYEHHBIX KJIACCOB; YpaBHEHMS peaKLui
U3yYEHHBIX THUIOB (3JIEKTPOJIUTUYECKON TUCCOIMALM, HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX)

2.6

BLINONIHAML ~ XUMHYCCKUHI OKCIICPUMCHT 110 pPAaCIIO3HABAHUIO BayKHEHUIITHX
HCOPTaHUYCCKUX U OPIraHNYCCKUX BCIICCTB,
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2.7 npo8oounts CaMOCTOSITENIbHBIN MOMCK XUMHUYECKON uH(popManuu
C WCIOJBb30BAaHHEM pA3IMYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJISIPHBIX H3JaHUH,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB MHTepHeTa), ucnoiv3osams
KOMITBIOTEPHBIE TEXHOJOTUU Ui OOpabOTKM W Tepeladyd XUMHYECKOM
MHPOpPMALIKK 1 e€ MPEICTABICHUS B pa3IMYHbIX hopMax

2.8 8bIYUCTIAMb. MACCOBYIO JIOTI0 XUMUYECKOTO JIEMEHTA 10 (hopMyJie COSTUHEHUS;
MAacCOBYIO JOJIIO PAacTBOPEHHOTO BEIIECTBA B PAaCTBOpE; KOJIMYECTBO BEILECTBA,
Macchl WM 00BbEMa MO KOJMYECTBY BELIECTBA, Macce WM O0BEMY OJHOTO
U3 pEareHTOB WM MPOAYKTOB PEaKIuu

3. Ucnosab30BaTh NPUOOPETEHHDbIE 3HAHUS M YMEHHUS B MPAKTHYECKOM 1eAITeJIbHOCTH
M MOBCETHEBHOM JKU3HM JIJISA:

3.1 OOBSICHEHUS! XUMHUYECKUX SBJICHUH, MPOUCXOIAIIMX B MpHUpOJe, OBITY M Ha
IPOU3BOJICTBE

3.2 OIpENEICHUsI  BO3MOXKHOCTU  IIPOTEKAaHU  XMUMHMYECKUX  IIPEBPALLCHUN
B PA3JIMYHBIX YCJIOBHIX U OLIEHKH UX MOCIEICTBUI

33 9KOJIOTMYECKH I'PaMOTHOI'O IOBEJICHUS B OKpYXKarollel cpene

34 OILICHKH BJIMSIHUSI XUMUYECKOTO 3arpsS3HEHUS OKPY’KaIOIIeH Cpellbl Ha OpraHu3M
4YeJIOBEKA U JPYTrUe )KUBbIE OPraHU3MBbI

3.5 0e3omacHOro oOpaimieHuss C TOPIOYMMHU U TOKCHYHBIMH  BEIECTBaMH,
71a00paTOPHBIM 000PY1I0BAaHUEM

3.6 IPUTOTOBJICHHS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BOJICTBE

3.7 KPUTHYECKON OIEHKH JOCTOBEPHOCTH XUMUUYECKOW HH(POPMAIINH, TTOCTYIIAIOIICH
13 pa3HbIX HICTOYHHUKOB

3.8 MOHUMAHUs  B3aWUMOCBSI3M XHMHH C  OCOOEHHOCTSIMHU  mpodeccuid

npo(hecCHOHANBHOM  JIEATENBHOCTH, B OCHOBE KOTOPBIX JIeKAT 3HAHUS
10 JAHHOMY Y4e€OHOMY NpEAMETY
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