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1. Haznauyenue Bcepoccuiickoii NpoBepoYHOii padoThI 0 XUMUH

Bcepoccuiickas nposepounas padora (BIIP) npennasHadeHa st HTOroBoM
OLIEHKH OO0pa3oBaTENIbHBIX  JIOCTIDKEHHH  BBIMNYCKHUKOB CpPEAHEH  ILIKOJIBI,
U3Y4aBIINX XHMMHUIO Ha 0a30BOM YPOBHE.

2. IokyMeHThI, onmpenesiiomue cogepxanue BITP

Copep)kaHue  BCEPOCCHHMCKOW  MPOBEPOYHON  pabOThIl MO  XHUMHH
ompenensercs Ha ocHoBe enepallbHOTO KOMIIOHEHTa T'OCYJapCTBEHHOIO
00pa3oBaTe)IbHOTO  CTaHAapTa cpemaHero (monHoro) obmero oOpa3oBaHMsS
o XMMHUH, 0a30BbI ypoBeHb (Tmpuka3 MunoOpasoBanus Poccum ot 05.03.2004
Ne 1089 «O6 yrBepxaennn @DenepaabHOrO0 KOMIIOHEHTa TOCYIapCTBEHHBIX
CTaHIAPTOB HAYaJbHOTO OOIIEro, OCHOBHOTO OOILIEro W CpeaHero (IOJHOTO)
o0miero oOpa3zoBaHHs» ).

3. loaxoasl k 0TGOPY coepkaHusi U pa3padoTke cTpykTypbl BITP

Ha ocnoBanun @®K T'OC mno xumuu 0a30BOro ypoBHs paspaboraH
KOIU(UKATOp, ONPENeSIOMUIl MepeueHb JIEMEHTOB COAEPXKAHHA U IepeueHb
TpeOoBaHUI, BEIHOCUMBIX Ha HTOTOBYIO IIPoBepKy (cM. [Ipuioxenue).

Pazpadorka BIIP no Xxumuy oCyIIECTBISETCS C YIETOM CIEAYIOIUX 00X
MOJI0KEHHM:

— BIIP opueHTHpoBaHa Ha MPOBEPKY YCBOEHHUS CHCTEMbl 3HaHHUH
U yMEHMH, KOTOpas paccMaTpUBaeTCs B KadeCTBE HMHBAapUAaHTHOIO sjpa
CONepKaHUsl JACUCTBYIOIIMX TPOTpaMM IO XHMHUH JUIS CpPEAHEH IIKOJIBI.
B ®denepanbHOM KOMIOHEHTE TOCYIAPCTBEHHOTO CTaHIApTa CPEeJHEro oOIIero
o0pazoBaHuUs aTa cucTema 3HAHUU u YMEHUH MpeJICTaBJIeHa
B BUJe TpeOOBaHUH K YPOBHIO MOATOTOBKH BBHITYCKHHKOB IO XUMHHU (0a30BBIH
YPOBEHB);

— yd4eOHbBIII MaTepuain, mpoBepsieMmblid 3amanusmu  BIIP, otOupaercs
¢ yuyéroM ero OOIIEKYJbTYpHOH 3HAUYUMOCTH Ui 0O0IIe0o0pa3oBaTeIbHON
TIOJITOTOBKY BBIITYCKHUKOB CPEIHEH IIKOJIBI;

— TIpOBEpKAa YCBOEHHUS OCHOBHBIX 3JIEMEHTOB COJEP)KaHHsS Kypca XUMHH
(6a30BBIil YpOBEHb) OCYLIECTBIISIETCSI C MCIIOIb30BAaHMEM 3aJaHuil 0a30BOro u
TIOBBIILIEHHOTO YPOBHEH CII0KHOCTH.
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4. CTpyKTypa U coiep:KaHHNe BCepoccuiickoii MpoBepoYHOil padoThl

Kaxnpiii Bapuant BIIP conepxxut 15 3amannii pa3auMyHbIX THIIOB ¥ YPOBHEH
CIIOXKHOCTH. 3aflaHMs TalkoKe UMEIOT pasiuuus 1o TpeOyeMmoi ¢opme 3amucu
OTBETa, KOTOPBII MOXET OBITh IPEJCTABIEH B BUJE: MOCIEA0BATEIBHOCTU LUQD,
CHMBOJIOB; CJIOBa; (JOPMyYJIBI BEIIECTBA; YPABHEHUS PEAKIIHU.

B pabote conepskurcs 11 3aganuii 6a30BOro ypoBHS CIOKHOCTH C KPaTKUM
OTBETOM U pa3BEPHYTHIM O0TBeTOM. VX mopsiakoBeie Homepa: 1-8, 11, 12, 15.

B pabote conmepxutcst 4 3amaHus ¢ pa3BEPHYTHIM OTBETOM IOBBIILICHHOTO
ypoBHA cioxxkHocTH. VX mopsiakoBeie Homepa: 9, 10, 13, 14. Drtu 3axanus Goiee
CIIOKHBIC, TaK KaK HMX BBINOJHEHUE IpPEAINoJaraeT KOMIUIEKCHOE INPHUMEHEHHE
CIIEIYIOIINX YMEHHMN:

— cocmaename ypaBHEHUs peaklMid, MOATBEPkKAAIOIINX CBOMCTBA BEIECTB
W/WIH  B3aUMOCBS3b BEIIECTB PpA3NIMYHBIX KJIACCOB, JJISKTPOHHBIH OanaHc
OKHCJIMTEJIbHO-BOCCTAHOBUTENILHON PEaKIny;

— 00vscHAMb 00YCIOBIEHHOCTh CBOWCTB U CIIOCOOOB ITOJIyYEHHUS BEILECTB
HX COCTaBOM U CTPOCHHEM;

— MOOenuposams XUMUYECKUH SKCIIEPUMEHT Ha OCHOBAHUH €TI0 OIMCAHUS.

Bxirou€HHble B paboTy 3afaHHs YCIOBHO pAaclpeleieHbl 10 YeTBIPEM
copepxaTtelbHbIM OJokaM: «TeopeTHdyeckue OCHOBBI XMMHUM», «Heopranuueckas
xuMus»,  «OpraHudeckas — xumus», «MeTonpl  TNO3HAHUA B XHUMHH.
OKcIepUMEHTaIbHbIE OCHOBBI XUMHUHU. XUMHSA U XKHU3Hb» (Ta0u. 1).

Tabruya 1. Pacnpedenenue 3a0anuii N0 OCHOBHbIM
cooeporcamenbHbiM OIL0KAM KYPCa XUMUU

BITP-2020 XHUMMUAL. 11 kaace

Tabnuya 2. Pacnpeoenenue 3a0anuil
10 BUOAM YMEHULL U CROCODAM OeticTeull

OCHOBHBIE yMeHHUS H CIIOCOOBI AeiicTBHIl KoanuecTBo 3aganuii

Bnamv/nonumams: 3
BaKHEWIINE XMMHUYECKHE IIOHATHS, OCHOBHEIE
3aKOHBI U TCOPUH XUMHH, B)KHEHIIINE BEIICCTBA
Y MaTepuaibl

Ymemn: 2
Ha3bl6aMb U3y4YCHHBIC BEILlECTBA o

TPUBHAILHOU 203051 MEXTyHapOIHOU

HOMEHKJIAType

onpedensams/Knaccugpuyuposams: BaJICHTHOCTS, 3

CTETICHb OKHCIICHUSI XHMHYECKHX DJIEMEHTOB,
3apsABl MOHOB; BHI XHMHYECKHX CBs3eH B
COCIMHEHUSX U TUI KPUCTAIIMYECKON PeIETKY;
XapaKkTep Ccpeibl BOAHBIX PACTBOPOB BEIIECTB;
OKHCIIUTEINh " BOCCTaHOBHTEb;
INPUHAUIGKHOCT  BEIIECTB K Pa3NIHYHBIM
KIaccaM HEOPraHWYeCKHX M  OPraHHYeCKHX
COCIIMHEHHIA; TOMOJIOTH " H30MEpHI;
XHMHYECKHE PEAaKIMM B HEOPTraHHYIECKOH U
opraHuueckoi  xumuu (0  HU3YYEHHBIM
KJ1acCU(HKALMOHHBIM IPU3HAKAM)

Copep:kaTenbHble OJI0KH Kypca XUMHH KoumnyecTBo 3axanuii

TeopeTnuecknue OCHOBBI XUMUU 5

Heopraangeckast xumust

Xxapakmepuzoeamu: S-, p- U d-3EMEHTBI 110 HUX 1
nonoxkennto B [lepuogmueckoil  cucteme
xuMudeckux — snemeHToB  JI.M. Menneneera;
o0mme  XMMHYECKHE  CBOWCTBA  OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX COEIMHEHUH,
CBOMCTBAa OTHENBHBIX TPEACTABUTENIECH 3TUX
KJIAaCCOB; CTPOCHHE W XHWMHUYECKHE CBOWCTBA
W3YyYEHHbIX OPraHUYEeCKUX COCAMHEHHUN

4
OpraHuyeckas XUMuUs 4
Metonpl MO3HAHUS B XUMHH. OKCHEpUMEHTaJIbHBIE 2
OCHOBBI XUMHH. XUMHS U )KH3Hb

HUTOI'O 15

3amaHus, BKIOUYEHHBIC B MPOBEPOUYHYIO PabOTY, MPOBEPSIOT OBJAJCHHE
BBIMYCKHUKAMHU OMNPEACIEHHBIMH YMEHUSIMH M CIIOCOOaMU JICHCTBUil, KOTOpBIC
OTBEYAIOT TPEOOBAHUSIM K YPOBHIO MOJATOTOBKH BBIMYCKHHUKOB. [IpeacTaBieHue o
pacrpefeNcHIH 33aJaH|i 10 BHAM MPOBEPSEMBIX YMEHUIA U crioco0am JTEeHCTBHI
naér tabiauma 2.
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00bACHAMYb: 3aBUCUMOCTh CBOMCTB XHMHUYCCKUX 3
3JIEMEHTOB M WX COCAWHECHUH OT TMOJIOKEHUS
3J€MEHTa B Ilepuoanueckoit CUCTEME
xuMudeckux — snemeHToB  JI.M. Menneneera;
NPUPOAY  XHMHUYECKOH  CBSI3M  (MOHHOH,
KOBQJICHTHOW, METAJUIMYECKOH, BOJOPOAHON);
3aBUCUMOCTh ~ CBOMCTB  HEOPraHMYECKUX U
OpPraHMYECKHX BEIIECTB OT WX COCTaBa H
CTPOCHHSI,  CYIIHOCTh  HW3YYCHHBIX  THIIOB
XMUMHYECKAX  pEaKuuid  (MeKTPOIUTHYECKOU
JIUCCOIHAIIMH, HOHHOTO 00OMEHA, OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX ),

cocmaensims YPaBHEHUS PEAKIMA HM3YUCHHBIX
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THUIIOB

NAAHUPOBAMb/NPOBOOUMY:  SKCIEPUMEHT 110 3
MOJyYEHUI0 M PACHO3HABAHUIO BaXKHEHIIUX
HEOPTaHWYECKUX M OPraHUYECKHUX COEAMHEHUH,
¢ yu€ToM NpHOOPETEHHBIX 3HAHWUU O IMpaBHIIAX
Oc3omacHOi  paboOTBI ¢ BeIIECTBAMU B
naboparopu ¥ B OBITY; BBIYUCICHHSA I10
XUMHYECKUM (OPMYJIaM U YpaBHEHHSIM

BITP-2020 XHUMMUAL. 11 kaace

Tabruya 4. Pexomendyemas wkana nepeeooa CymMmapHozo bana
3a gvinonnenue BIIP 6 ommemky no namubaiivbHou wKaie

OrMeTKa «2» «3» «» «5»
1o NATHOALILHOM IIKaJIe
CymMmapHBblii 6211 0-10 11-19 20-27 28-33

HUTOT'O 15

Pabora Britouaer B ceOs 3amaHus 0a30BOrO0 U IOBBIILIEHHOIO YPOBHEH
CIIOXHOCTH. B Tabmune 3 mpeacTaBieHO pacmpefeleHHe 3afaHuil MO yPOBHAM

CJIO)KHOCTH.
Tabruya 3. Pacnpedenenue 3a0anuii no ypoGHio CIONCHOCHU
YpoBens Kouu- Makcu-
. IIpoueHT 0T MAKCHMAJILHOT'O
CJI0’KHOCTH YecTBO | MaJbHBIA
. . NepBUYHOrO 6aj1a

3a/laHui 3a/IaHui a1
bazoBkrit 11 21 64
IToBBIIIEHHBII 4 12 36

HUTOI'O 15 33 100

5. Cucrema olleHMBAHHUS OTHAEJIBHBIX 32JaHUii H PaGoThI B LEJIOM

Bepnoe Bemonnenne 3amanwmii 1, 2, 4-8, 11, 12, 15 6a3oBoro u
TIOBBIIIICHHOTO YPOBHEH CIIO)KHOCTH OIICHWBAETCSl MaKCHUMalbHO 2 Oamamu,
B Ccllydae HaJM4Wsl OJHOM OIIMOKM WJIM HETOJNIHOTO OTBETA BBICTAaBIsIeTCs 1 Gaii.
OcTanpHbIe BAPHAHTHI OTBETOB CUYUTAIOTCS HEBEPHBIMU U onleHuBatoTcsi 0 GayioB.
Bepnoe BbinonHeHue 3a1anus 3 oueHuBaeTcs 1 6amiom.

OuenuBanue 3aganuii 9, 10, 13, 14 MOBBILIEHHOTO YPOBHS CJIOXHOCTH
OCYILIECTBJISICTCSI Ha OCHOBE ITO3JIEMEHTHOI'O aHajM3a OTBETOB BBIITYCKHHKOB.
MakcuManbHas OLIGHKa 32 BEPHO BBINOJHEHHOE 3a/laHHe COCTaBisieT 3 Oana.
VYkazaHHble 3alaHus C pPa3BEPHYTHIM OTBETOM MOTYT OBITh BBINOJHEHBI
BBITYCKHUKAaMH pa3HbIMH crioco0aMu. [lo3ToMy mpuBEAEHHBIE B KPUTEPHSIX
OLICHMBAHUS 00pa3lbl PEUICHUI CIEAYyeT paccMaTpuBaTh JIMIIb KaK OJUH W3
BO3MOXXHBIX BAPHAHTOB OTBETA.

ITony4yeHHBbIE BBIMYCKHUKAMH Oajulbl 32 BBINOJIHEHHE BCEX 3aJaHUM
cymMMHupytoTcsi. MIToroBasi orieHKa BBITYCKHHKA OCHOBHOHM IIKOJBI OIPENeNsieTCs
1o 5-6amrpHoi mKane (tadm. 4).
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6. Bpems BbINOJHEHHsS] Pa0OTBI
Ha Beinonuenue Beed pabotel otrBoautces 1,5 yaca (90 MUHYT).

7. Yc10BuUSA BbINOJHEHHS PadOTHI

OTBeTHl Ha 33JlaHUSI BCEPOCCUIICKOI MPOBEPOYHON PaOOTHI 3aMUCHIBAKOTCS
B TEKCTe pabOTHl B OTBEAEHHBIX UL 3TOTO MeCTaxX. B MHCTPYKIMH K BapHaHTY
OMMCBHIBAIOTCSA MPaBHJIA 3AITUCH OTBETOB K 3a/IaHUSM.

8. lono/IHUTe/IbHbIEe MaTepHAJIbl H 000PY10BaHHE

B mporecce BBINONHEHUs PaOOTHI BBITYCKHHUK HCIOJB3YET CIIERYIOIINeE
JIOTIOJTHUTEINIbHBIC MaTEePHAIbL:

— Ilepuoanyeckas cucrema xummuuecknx siementos [[.M1. Menneneesa;

— Ta0JuIa paCTBOPUMOCTH COJICH, KUCIIOT U OCHOBaHHiA B BOJIC;

— DJIEKTPOXMMUYECKUH PsiJl HAPSKEHUI METaIIIOB;

— HEMpOrpaMMHUPYEMBI KaJIbKYJIATOP.

9. O600ménnbIii ni1an Bapuanta BIIP no XUMHUHN
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BITP-2020

O0001EHHBIN IV1aH BapUAHTA
BCEPOCCHIICKOI MpoBepoYHOI PaGoThHI O XMMUH
3a kypc 10-11 kiaccoB

XUMMUSL. 11 knace

Konbr snemenrtoB conepxanust (KOC) mpencraBieHbl B COOTBETCTBHUU

C pa3ziciomMm 1, a KOJIbI Tpe60BaHPIﬁ — B COOTBETCTBHU C pa3aciioM 2 KOZ[I/I(bI/IKaTOpa
OJIEMCHTOB COACPIKaHUA U Tpe60BaHHI>1 K YPOBHIO IIOATOTOBKH BBIITYCKHHUKOB

001eo0pazoBaTebHBIX

opraHM3anuMi s

MIPOBEIECHHUS

nposepouHoii pabotel no XMMUMU (cm. IIpunoxenue).

BCEpOCCHICKON

Ypoesru crooicnocmu 3adanuii: b — 6a308biii (npumepHblil ypo8eHb GbINOIHEHUSL —
60-90%); 11— nogviuwennwiii (40—-60%,).

BITP-2020

XUMMUSL. 11 xnace

6

XapakTepHble XUMHUYECKHE
CBOICTBa MPOCTHIX BEMIECTB —
METaJJIOB U HEMETAJIJIOB.
XapakrepHbie XUMHUYECKUE
CBOWCTBA OKCHJIOB (OCHOBHBIX,
amM(oTepHBIX, KHCIOTHBIX)

2.2
23
24

2.4

b

2

XapakrepHbie XUMUYECKUE
CBOMCTBa OCHOBaHUH,
aM(OTepHBIX  THAPOKCHIOB,
KHCJIOT, coJiel (CpeHux)

2.5
2.6
2.7

2.4

DneKTponuTHIecKast
JICCOLHALIHS. (@7815:13C
u  chnabble  3NEKTPOJIUTHI.
Peakiun unonHOro OOMEHa.
Cpena BOZHBIX pacTBOPOB:
KHCIas, HeWTpanbHasi,
L1eJI04Has

1.33
134
43

1.1
2.2
24
3.2

Peakuyn OKHCJITUTCIIBLHO-
BOCCTaHOBUTEILHBIE B
HEOPraHMYeCKON XHUMHUH

1.3.5

1.1
2.2
24

10

B3aumocss3b MEXTy
OCHOBHBIMH KJIaccaMH
HEOPraHW4eCcKuX BEIeCTB

2.8

24

OPTAHMYECKASA XUMUSA

11

Knaccuduxanus "
HOMEHKJIaTypa OPraHUYECKUX
COEJIMHEHHH.

Teopust CTPOCHHUS
OpPraHUYeCKMX  COEIUHEHHH.
I'omonoruueckuit pan,
TOMOJIOTH. CrpykTypHas
u3oMepHsa. Buapl XxuMuueckux
cBsi3el B MOJIEKyJIax
OpraHUYECKUX COCIMHEHUI

3.1
32

2.2

Ne IIpoBepsiemble Konst Konpt  |YpoBenn| Makc.
3JIEMEHTBI COZICPIKAHHS [poBepsieMbIX| TpeOOBaHuit | CilokK- | Oayu 3a
9JIEMEHTOB | K YPOBHIO | HOCTH | BBINIOJ-
coJep KaHusl |TOATOTOBKY | 3a7laHUs | HEHHE
0 KOIU- |10 Komudu- 3a1aHus
dukaTopy KaTopy
TEOPETHYECKHE OCHOBBI XUMUHN
1 | YUncTble BemecTBa U CMECH. 1.2.1 3.1 b 2
Hayunbie meTomsl mo3HaHUS 4.1
BEIIECTB U  XUMHUYECKUX 4.4
SIBJICHMIA: HaOII0ICHUE,
n3MepeHue, 9KCIIEPUMEHT,
aHaJIN3 M CHHTE3
2 |CoctaB  aTroMa: HPOTOHHI, 1.1.1 2.3 b 2
HEHTPOHBI, JJIEKTPOHBI.
Crpoenue JNEKTPOHHBIX
000J104eK aTOMOB
3 |Ilepnonnyeckmii 3aKOH U 1.1.1 1.2 b 1
[lepuonnyeckas cucreMa 2.3
XUMHYECKUX JJIEMEHTOB
J . MenneneeBa
4 | Bumer XUMHYECKOW  CBS3H. 1.2.2 24 b 2
BemectBa MonekymsipHoro u 1.2.4
HEMOJICKYJISIPHOTO ~ CTPOCHHUSL.
Turbt KPHCTAJUTMYCCKUX
pemEToK
HEOPI'AHUYECKAS XUMUS
5 | Knaccudukanuus u 2.1 2.2 b 2
HOMEHKJIaTypa
HEOPraHW4YeCKUX COCAMHEHHUN
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XapakTepHbie XUMHYECKHE
CBOMCTBA:

— YIJEBOJOPOJOB: AJKaHOB,
aJIKEHOB, aJIKaIUCHOB,
aJKUHOB, apEHOB;

- KHCIIOPOJICOIEPIKAIIUX
COCJIMHECHUN: OJTHO- u
MHOT0aTOMHEIE CITUPTEI,
henom, aJIbJIETU/IbI,
OJIHOOCHOBHBIE  KapOOHOBBIE

3.3
34

24
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KUCIIOTBI, CIJIOXKHBIE 3(HPBHI,
KHPBI, YTIEBOIBI;

— a30TcojepiKaIe BellecTBa:
aMMHBI, aMMHOKUCIOTBI H

OenKu

13 | BzaumocBs3b MEeXTy 3.7 2.4 I1 3
OCHOBHBIMHU KJIaccaMu
OpraHHYECKHUX BEIECTB

14 | IlpoBenenune pacuéroB 33 2.7 II 3
KOJIMYECTBA BEIECTBA, MACCHI 4.4 33
i 00béMa MO KOJIUYECTBY 52

BEIIECTBa, Macce WIH 00bEMY
OIHOTO U3 PEareHTOB MWK
HIPOJYKTOB peaxuuu.
[Ipuponnusie HUCTOYHUKHU
YIJIEBOAOPOAOB:  HEPTH |
npupoanelii ra3. Ilpenensno-
JIOITyCTUMasi ~ KOHIEHTpaIHsl
BEIIECTBA

METO/JbI IIO3HAHUA B XUMUHU. SdKCITEPUMEHTAJIBHBIE
OCHOBbI XUMHHU. XUMUA U KU3Hb

15 | IlpoBenenne pacuéroB 4.4 2.7 b 2
C HCIIOJIB30BAaHHUEM ITOHSTHUS 3.6
«MaccoBast O  BEIIECTBa
B PacTBOpE»

Bcero 3amanwmii — 15; n3 Hux mo ypoBHio cioxxHoctu: b — 11; I1—4.
MakcuManbHbli 6ajut 3a paboty — 33.

B IlpunoxeHnn TpHBEAEH KOAUGDHKATOP DIEMEHTOB  COJCPIKAHUS
U TpeOOBaHMH K YPOBHIO IOATOTOBKH BBIMYCKHHUKOB O0IE00pa30BaTeIbHBIX
OpraHu3anuii Ui NPOBEICHUS BCEPOCCUHCKON NTPOBEPOYHON pabOThI O XUMHH.

© 2020 DenepainpHas ciryx0ba 10 HaI30py B chepe 0Opa3oBaHHs U HAYKH 9

BITP-2020 XHUMMUAL. 11 kaace

HNPUJIOXEHHUE

Koandukarop
3JIEMEHTOB CO/IeP:KaHUsl M TPeOOBaHMIT K YPOBHIO MOATOTOBKH BHIITYCKHUKOB
001e00pa3oBaTebHbIX OPraHU3aNNii AJ151 MPOBeAeHUsI BCepocCHiicKoit
NpoBepouHOii padoTsl no XUMUN

Komudukarop s1eMeHTOB colepskaHuss U TpeOOBaHUII K  ypOBHIO
MOATOTOBKY 00y4alomuXcsl Julsl INPOBEJCHUS OCHOBHOIO T'OCYAApCTBEHHOI'O
9K3aMeHa 10 XUMHUHM (Hanee — KOAU(PUKATOp) SIBISETCS OJHUM U3 JOKYMEHTOB,
OMPEIENSIOIINX CTPYKTYPY H COACpIKaHHE BCEPOCCUICKON MPOBEPOUHON PabOTHI.
Konudukatop ABISETCS CHCTEMAaTU3UPOBAHHBIM IIEpeYHEM TPeOOBaHUH K YPOBHIO
MIOJTOTOBKH BBIITYCKHUKOB M IPOBEPSIEMBIX 3JIEMEHTOB COIEPIKAaHUs, B KOTOPOM
Ka)XJOMY 00BEKTY COOTBETCTBYET OIIPEACIEHHBIN KOJI.

Komubpukarop cocraBieH Ha 0Oa3ze  DemepalbHOr0O  KOMIIOHEHTA
TOCYJapCTBEHHOT0 CTaHIapTa cpefaHero (MOJHOro) obiiero oopazoBaHus (IpUKa3
Munucrepctsa obpazoBanus PD ot 05.03.2004 Ne 1089).

Konudukarop cocTont U3 AByX pa3aeiios:

— pasmen 1 «IlepedeHb 2JIEMEHTOB COJCPIKAHUS, MPOBEPSAEMBIX B PaMKax
BCEPOCCUICKON TPOBEPOTHOMN pabOTHI IO XHMHUNY,

— pasnen 2 «llepeduens TpeGoBaHUIl K yPOBHIO HOATOTOBKH 00Y4YarOIIUXCS,
OCBOMBIIKX 00II€00pa30BaTeNIbHbIE POTPAMMBI CpPEIHEro (IIOJIHOT0) 00IIero
00pazoBaHus 110 XUMUU.

B xonu¢ukarop He BKIIOYEHBl TPeOOBaHUS K YPOBHIO IOATOTOBKH
BBIITYCKHHUKOB, HOOCTUXXCHUEC KOTOPBIX HE MOXKCT 6]>IT]> IPpOBEPEHO B paMKax
BCEPOCCUICKON IPOBEPOUHOI PaOOTHL.
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XUMMUSL. 11 knace

Pazgen 1. IlepedeHb 371eMEHTOB CO/lep:KaHHsA, NIPOBEPSEMbIX B paMKax
BCEPOCCHIICKOiIf MpoBepoOYHOI padoOThHI 0 XMMUH

BITP-2020

XUMMUSL. 11 xnace

Kox 0J1oka /
KOHTPOJIHPYEMOro
JJIeMeHTa

DJIeMEHTBI COJeP:KaAHNsI, IPOBEPsieMble 3aIaHUSIMU
IK3aMeHAIMOHHOI padoThI

2.5

XapakTepHble XUMHYECKHE CBOWCTBA OCHOBAaHMH U  aM(OTEpHBIX
TH/IPOKCHJIOB

2.6

XapaKTCpHLIe XUMHYECKHE CBOMCTBA KHCIIOT

1. TEOPETUYECKHME OCHOBBI XUMHNH

1.1.  Cospemennble npedcmasieHus 0 CIMPOEeHUU Amoma

2.7

XapakTepHble XHMHUYECKME CBOMCTBA COJICH: CpEIHUX, KHCIBIX (Ha
pUMepe r'uIpoKapOOHATOB)

ArtoM. CocraB aroma: MpPOTOHbI, HEHUTPOHBI, 3JICKTPOHBL. ATOMHbIE
opouTam. OcoOCHHOCTH CTPOCHUS 3IEKTPOHHBIX 000JIOUEK aTOMOB S-, p-
U d-d7IeMeHTOB (Ha IpUMEpe XMMHYECKHX JJIEMEHTOB IEPBBIX YETHIPEX
TIEPHOJIOB)

2.8

B3aumocssizb Pa3JIMYHBIX KJIACCOB HCOPraHMYCCKUX BCIICCTB

3. OPI'AHMYECKAS XUMUS

3.1

Knaccmbm(aunﬂ 1 HOMCHKJIATypa OpraHu4CCKuX COBI[HHGHI/II‘/’I

Ilepuoauyeckuit 3akon u Ilepuojguueckas cuCTEMa XUMHUYECKUX
anementoB .M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHs CBOICTB
XMMHUYECKHUX JIEMEHTOB U MX COEAMHEHUI 10 IePHOJIaM U rpyIIam

32

Teopust CTpoeHHS OpraHMYECKUX CoeAMHEHui. I'omosoruyeckuit psa,
romonioru. CTpykTypHas u30Mepusl. THIIBI XHMHYECKHX CBs3eil B
MOJIEKy/IaX OpraHM4ecKHUX COCIMHEHHH

1.2 Bewecmeo

1.2.1

UYuctele BemiecTBa U cMecH. KadeCTBEHHBIN M KOJIMYECTBEHHBIH COCTaB
BemecTBa. XuMudeckas Gopmyiaa. Monbs. MomnsipHast Macca U MOJISIPHBII
00BEM

VTIeBOROPOIBL: AIKAHBI, aIKEHBI U AUCHBI, aTKUHBI, apeHbl. XHMHYIECKHE
cBoiicTBa U nmomydenue. [IpupoaHbIe HCTOYHUKHN YTIIEBOAOPOIOB: HEDTH U
IIPUPOAHBIHA Ta3

1.2.2

Xumuueckas cBs3b. KoBaneHTHas CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHU3MBbI
oOpasoBanusi. MonHas cBsi3b. MeTayuinueckas cBsizb. BomopoaHas cBsizb

34

Kucnopoaconepxamnye COSAWHEHUS: OJHO- MU MHOTOATOMHBIC CIHPTHI,
(eHon, ambAErHAbl, OJHOOCHOBHBIC KapOOHOBBIC KHCIOTBI, CIOMKHBIC
9(UpPBL, IKHUPBL, YyIJIEBOAbl. XHMHYECKHE CBOMCTBA U MOJyYEHHE
KHCJIOPOJCOIEPKALIMX COSAMHEHUI

123

3HeKTpOOTpPTLIaT€HBHOCTB. Crernenn OKHCJICHUA n BaJICHTHOCTH
XUMHUYCCKUX DJICMCHTOB

35

A3zoTcozmepKaliie  COCAMHCHMS:  aMHHBI, AMHHOKHCIOTBI,  OCIKH.
XuMHYECKHE CBOMCTBA U MOJYYEHUE a30TCOEPIKAILMX COSTMHEHUN

1.2.4

BemecTBa MOJIEKYJIIDHOTO M HEMOJIEKYJSIDHOIO  CTpoeHMs. Tum
KPUCTANIMYECKOH PemETKN. 3aBHCHMOCTh CBOWCTB BEIIECTB OT HX
COCTaBa M CTPOCHHs

3.6

[Monumepsl: maacTMacchl, Kaydykd, BoJIOKHA. CrocoObl NOIyuYeHHs
U IPUMEHEHHUE TIOJIUMEPOB

3.7

B3aumocssi3b Pa3JIMYHBIX KJIACCOB OPraHNYC€CKUX BEIICCTB

1.2.5

MHOT006pa3I/Ie BCILICCTB. U30OMEPUSL, TOMOJIOTHS, AJUIOTPOIINA

1.3.  Xumuueckas peaxyus

METO/bI

TIMO3HAHHUSA B XUMHUH. JKCIIEPUMEHTAJIBHBIE OCHOBBI
XUMHNHN

1.3.1

Krnaccudukanust XMUMHYECKUX peakiuit B
1 OpPraHuYeCKOil XUMHHU

Heopraﬂuqecxoﬁ

4.1

Hay4nbile MeTOIbl T1O3HAHHMS BEHIECTB M XMMHYECKHX  SBJICHHM:
HaOIII0/IcHUe, U3MEepEHHe, DKCIEPUMEHT, aHaIU3 U CHHTE3

1.3.2

TemnoBele  3pdeKkTsl  XUMHYECKUX  peakuuid. TepMoxumuyeckue
ypaBHEHHUs.

133

DJEeKTPONUTHYECKAs TUCCOLMALHUS KUCIIOT, OCHOBAHHI U COJIeH B BOIHBIX
pactBopax. KaTHOHbI U aHHOHBI

4.2

ITpaBuna 6e30MacHOCTH P padOTe ¢ SAKHMH, TOPIOUYMMH U TOKCUYHBIMU
BemiecTBaMu.  [IpoBeneHne XMMHYECKHMX pEakUMid B PacTBOpax.
[IpoBeieHHEe XMMUYECKUX peaKkluil IpyU HarpeBaHUK

134

Peakuyu woHHOro oOMeHa B BOAHBIX pacTBopax. Cpema BOAHBIX
pacTBOPOB: KHCIas, HEUTpalibHas, 1IEeT0YHAast

1.3.5

OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIC peaKkuunu. Okucnaureb u

BOCCTaHOBHUTEIIb

43

KayecTBeHHBII M KOJIMYECTBEHHbIM aHanu3 BeuiecTB. OnpeneneHue
xapakrepa cpeapl. Muaukaropsl.  KadecTBeHHBble — peakuuud  Ha
HEOPraHWYeCKUe BELIECTBA U WOHBI, OTIEIbHBIE KJIACCHI OPraHUYECKUX
COeIMHEHU I

1.3.6

CKOpOCTb peakIuy, €€ 3aBUCHMOCTb OT Pa3iIMYHbIX (haKTOPOB

2. HEOPI'AHUYECKAS XUMMUSI

2.1

Kraccudukanus HEOPraHN4eCKuX BEILIECTB. Homenxknatypa
HEOPTaHUYECKUX BEHICCTB (TPUBUATbHAS M MEXKIyHAPOJHAS)

44

IIpoBenenne pacuéroB Ha OCHOBE (GOPMYN ¥ YpPaBHCHHH pPEaKLMii:
1) MaccoBoi#t JOJIM XUMHYECKOTO SJIEMEHTA B BEILIECTBE; 2) MacCOBOI 10JIH
PacTBOPEHHOTO BEIIECTBA B PACTBOPE; 3) KOJIMYESCTBA BEIIECTBA, MACCHI
i o0bEMa MO KOJMYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO U3
PEarcHTOB MM IPOJYKTOB pEaKIHu

22

XapakTepHble XMMHYECKHE CBOWCTBAa TPOCTHIX BEIIECTB-METAJLIOB:
[IEIOYHBIX, IIEIOYHO3EMEIbHBIX, ANOMUHUS, MEPEXOAHBIX METALIOB
(Menu, LMHKa, Xpoma, jxene3a). Psan aktuBHOCTH MeTamuioB. OOuiue
croco0bl MOTyYCHHS METAIIIOB

5. XUMMUS 1 ’)KU3Hb

5.1

XuMmus ¥ 370poBbe. XUMHUSI M NHIA. XUMHS B TOBCEJIHEBHOM >KU3HHU.
IIpaBuna Oe3zomnacHoil pabOTHl CO cpeacTBaMU OBITOBOM XuMuM. BeiTOBas
XMMHUYECKasi I PAMOTHOCTh

2.3

XapakTepHble XHMUYECKHE CBOMCTBA HPOCTHIX BELICCTB-HEMETAILIOB:
BOZIOPOJIa, TAJOTE€HOB, KUCIOpOJa, cephl, a3ota, (ocdopa, yriepona,
KPEMHHS

2.4

XapakTepHble XUMHUYECKHE CBOWCTBA OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX

© 2020 DenepainpHas ciryx0ba 10 HaI30py B chepe 0Opa3oBaHHs U HAYKH 11

52

XuMHUecKre BEIIeCTBA KaK CTPOUTENBHBIE M IIOJCMOYHBIC MaTepHAabL.
BemiectBa, ucnonb3yeMmble B monurpaduu, SKUBOIMCH, CKYJIBHTYpE,
apxurektype. OOIMe NPEACTaBICHUS O IPOMBIIUICHHBIX CIIOCO0axX
MOTyYeHUsT XUMHYECKHX BENIeCTB (Ha INpUMeEpe INPOM3BOICTBA CEPHOMN
KHCIOTHI). XWMHYECKOe 3arpsA3HEHHE OKpYXKalomel Ccpeasl H  €ero
nocnenactsus. [Tonstue o npepensHo gomycTuMoi kKoHnertpanun (I1JIK)
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XUMMUSL. 11 knace

Pazpnen 2. Ilepeyens Tpe6oBaHMIl K YPOBHIO MOATOTOBKH 00y4al0IHXCH,
JOCTH:KEHHEe  KOTOPBbIX  INpoBepsieTcs  3aJaHHUAMH Bcepoccuiickoii
NPOBEPOYHOii padOTHI 10 XUMHH

BITP-2020

XUMMUSL. 11 xnace

Kox
TpedoBaHMil

Onucanue TpeGoBaHUI K YPOBHIO IIOATOTOBKH,
JIOCTH:KEHHE KOTOporo nposepsiercs B xoae BITP

2.7

nposooums CaMOCTOSITENBHBIN HOHCK XUMHYECKOM nHpOpMALUH
C HCIOJb30BAaHHEM pA3IMYHBIX HCTOYHHKOB (HAYYHO-IIOMYJISIPHBIX W3/IaHH,
KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB HHTepHeTa);  ucnonvsosams
KOMIIBIOTEPHbIC ~TEXHOJIOTWHM Juisi 00paboTKM ¥ Iepeiayd  XHUMHYECKOM
vH(pOpMAIKK U e€ IpeICcTaBICHHs B Pa3iuIHbIX GopMax

1. 3HaTB/IOHNMATH:

1.1

Ba)KHEUINIEe XHMHUYECKHE IIOHATUS: BEIECTBO, XUMHUUYECKUH 3JEMEHT, aToM,
MOJIEKYJ1a, OTHOCUTEJIbHbIE aTOMHAs M MOJIEKYJIAPHAs MacChl, HOH, alJIOTpOIus,
H30TOMbI, XUMHUYECKas CBA3b, EKTPOOTPULATENBHOCTD, BaJEHTHOCTb, CTENEHD
OKHCIICHHS, MOJIb, MOJIIpHAas Macca, MOJIpPHBIH  00BEM,  BemiecTBa
MOJIEKYIIPHOTO M HEMONEKYJISPHOTO CTPOCHHS, pAcCTBODBI, OJIEKTPOIUT
u HEJIEKTPOJIHT, JIIEKTPOIUTHYECKAs Jccoluanys, OKHUCIIUTEIb
1 BOCCTAHOBHTENb, OKUCIEHNE U BOCCTAHOBICHME, TEIIOBOH 3(hdeKT peakuu,
CKOPOCTb XMMHYECKOW peaklMM, KaTaau3aTrop, XHMUYECKOe pPaBHOBECHE,
HM30MEpHsl, TOMOJIOTUs

2.8

8bIYUCIAMb. MACCOBYIO JOJII0 XHMHYECKOTO JIEMEHTA 110 (hOpMyJIe COCANHCHUS,
MaccOBYIO JIOJNIO PaCTBOPEHHOIO BEIECTBA B PACTBOPE; KOJIMYECTBO BEIECTBA,
Macchl WM 00bEMa IO KOJMYECTBY BELIECCTBA, Macce WIM 00BEMY OIHOTO
13 PEareHTOB WIIH IPOYKTOB PEaKIHU

3. Ucnonib30BaTh NPHOOPETEHHBbIE 3HAHUS M YMEHHUS B IPAKTHYECKOI 1esITe/IbHOCTH

M NOBCEIHEBHOM JKM3HM JIJIs:

OCHOBHBIE 3aKOHBI XUMHMHU: COXPAHEHHsI MacChl BEILECTB, IIOCTOSIHCTBA COCTaBa,
Ilepuoanueckuii 3ak0H

OCHOBHBEIC TEOpUHN XUMHUU: XUMHAYECKON CBA3H, SHeKT’pOHHTH‘{eCKOﬁ
JUCCOLMANU, CTPOCHUA OPTAHUYCCKUX COGHHHGHI/Iﬁ

BaXKHEHMILIME BEIECTBAa M MaTepHalbl: OCHOBHbIE METAJUIbI U CILIABbI; OCHOBHBIE
HEMETaJUIbl; CEpHasi, COJIsSAHAs, a30THasl U YKCYyCHasl KMCJIOTHI; LWIEI0YH, AMMHAK,
MUHEpaJbHbIC yNOOpEHMs, METaH, 3TaH, STHJCH, aleTHICH, OEH30J, TOJIYOI,
STaHOJ, TJIMLEPHH, XXUPbI, MbLIa, TJIIOKO3a, caxapos3a, Kpaxmai, KieTdaTka,
0eJIKH, UICKYCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA, Kay4yKH, INIACTMACChl

2. YMeTh:

2.1

Ha3bl6aMb U3YYCHHBIE BEIECTBA IO TPHBUANBHON MIM MEXIYHAPOIHOH
HOMEHKIIAType

3.1 00bSICHEHUS! XMMHUYECKHX SIBJICHUM, NPOMCXOAALIMX B IpUpojae, ObITY UM Ha
MIPOM3BOJICTBE

32 ONpEJIENICHHs ~ BO3MOXKHOCTH ~ INIPOTEKaHWsS  XUMUYECKHX  IPEeBpalleHHi
B Pa3INYHBIX YCIOBHUSX M OLICHKH MX ITOCIIEACTBUH

33 9KOJIOTHYECKH IPAMOTHOTO MOBEACHHUS B OKPYIKaIOIIeH cpejie

34 OLICHKH BJIMSIHUS XMMHYCCKOTO 3arpsi3HEHHSI OKPYIKAIOILIEil CPeabl Ha OpraHu3M
4eJIOBEKA U APYTHC )KUBBIC OPraHU3MBI

3.5 Oe3omacHOro OOpalleHHss C TOPIOYMMHU W TOKCHYHBIMH  BELIECTBaMH,
71a00paTOPHBIM 000PYI0BAHHEM

3.6 TIPUTOTOBJICHHS PACTBOPOB 331aHHOI KOHLIEHTPALUMK B ObITY U HA MPOU3BOJICTBE

3.7 KPHTHYECKOH OIIEHKH JOCTOBEPHOCTH XUMHUYECKOH HH(OpMany, IOCTyNalomeH
13 pa3sHbIX HCTOUYHHKOB

3.8 TOHVMAHUsI  B3aHMOCBSI3H ~XHMHH € OCOOCHHOCTSAMH  mpodeccHil

npodecCHOHANBHON ~ IEATEeNbHOCTH, B OCHOBE KOTOPHIX JIeXKAT 3HAHHSA
10 IJAHHOMY y4eOHOMY MpeaIMeTy

2.2

onpe()e/mmb BAJICHTHOCTb U CTCICHB OKHUCIICHHUS XUMHYCCKHUX J3JICMCHTOB, THII
XUMHUYECKOH CBS3H B COCIMHCHUAX, 3apsJ HOHA, XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHUYCCKUX COCHHHCHHﬁ, OKHUCJIUTE]Ib MU BOCCTAaHOBHUTECIIb,
TIpUHAICI)KHOCTD BEHIECTB K Pa3JIMYHBIM KjlacCaM OpPraHu4Y€CKUX COCHHHCHHﬁ;

2.3

Xxapakmepuzoeams  BIEMEHTbl MalblX IEPHOJOB IO HX IIOJIOKECHUIO
B Ilepuoanueckoii cucteme xummudeckux anemeHtos .M. Menneneesa; obume
XHMHYECKHE  CBOWCTBA  META/UIOB, HEMETA/UIOB, OCHOBHBIX  KJIaCCOB
HEOPraHWYEeCKUX M OPraHMYECKUX COCJAMHEHUIl; CTPOCHHE U XHMHUYECKHE
CBOMCTBA M3Y4YEHHBIX OPrAHUYECKUX COCTUHEHUN

2.4

00bSCHAMb 3aBUCUIMOCTh CBOMCTB BELIECTB OT UX COCTaBa M CTPOCHUS; IPUPOIY
XHUMUYECKOW CBSI3M (MOHHOHM, KOBAJICHTHOM, METaUIMYECKOil), 3aBHCUMOCTb
CKOPOCTH XUMHMYECKOH pEaKIMu M TIOJIOKEHUS XHMHUYECKOTO PpaBHOBECHUS
OT pa3NUYHBIX (PAKTOPOB; CYIIHOCTh M3YYCHHBIX BHIOB XHMHUYCCKUX PEAKLIUI:
JJIEKTPOJIUTHYECKONH  TUCCOLMAINK, HOHHOTO  OOMEHa,  OKHCIUTENBHO-
BOCCTAaHOBHUTEIBHBIX

2.5

cocmasasims  GOPMyIIBl BELIECTB HM3YYCHHBIX KJIACCOB; YPAaBHEHHS DPEaKLHil
M3YYCHHBIX THIOB (3JEKTPOJIUTHYECKOM JHUCCOLMALMH, HOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX )

2.6

BLINONIHAMb ~ XAMHYCCKHN OKCIIEPUMEHT 110 PpacliO3HaBaHUIO BaKHEHIIIHX
HCOPTaHMYCCKUX U OPTraHNYCCKUX BCIICCTB,
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