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Keiic «bajbHeosornyeckue pecypcbl UeasiOnHCKOM 001aCTID)
Ieab: chopmupoBarh y 00ydaronuxcs MpecTaBIeHUEe O XUMUUECKOM COCTaBE

BOJHBIX pecypcoB UensOMHCKON 001acTH.
NudopmManmoHHbIN Kelc
Tekct 1 XumMmueckul cocTaB NOA3EMHEIX BOJI
Teker 2 «Munepanu3zamusa Bog YenstonHckon oomactny B
Teker 3 «JleueOHbIEe MUHEPaTBbHBIE BOABI HOXHOTO Ypanay
Cmpamezuueckuii Keiic
3aganue 1 (1o Texcry 3)

O3epo Typrosik — 0JTHO U3 CaMbIX KUBOMMUCHBIX 03€p FOxHOoro Ypana. Haxogurcs
OHO B BOCTOUYHBIX MPEArophbax, 0au3u ropoga Muacc UenssOMHCKOM 00J1aCTH, HA BBICOTE
320 meTpoB. O3epo nrydokoe, B cpeaneM 19,2 merpa, MakcuManibHas youHa 34
metpa. Boga B Typrosike oTianyaercs 0co00i YMCTOTOM U MPO3PAYHOCThIO, KaK M BOJA
batikana. [Tnomans o3epa 2 638 ra. Buipasume niaowaows 6 km?. Peaynomam okpyenume
0o decamuix. Kakxumu 6anvueonocuueckumu ce0UCmM8amu 5mo o3epo ooraoaem?

Hceceneooeamenvckuii Keiic

1. HW3yuure TeKCThI 1-3 1 onpeaeanTe XUMUYECKUN COCTaB JICUEOHBIX Tpsi3ei

o3ep YenssOnHCKoM 001aCcTU. 3aM0JIHUTE TAOIHUILY

XHUMHUYECKHH COCTAaB

Ha3BaHue o3epa
pPAaCTBOPEHHBIX BEIIECTB, (hopMyIa

Bun
JICYEOHBIX Tpsi3eH
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HamuboJiee cj10:xkHbIe TEMbI Y4€0HOI0 MpeamMeTa
«XHMHUSD» NPH OATOTOBKE K IOCYIAPCTBEHHOM
UTOroBOM arrecranuu (9 kjace)

Kiaaccudpuxkanuss 1 HOMEHKJIaTypa
HEOPraHMYeCKUX U OPraHUYECKHUX BElIeCTB.
YcTaHOBJ/ICHHE MOJICKYJISIPHOU U CTPYKTYPHOM
(¢gopmy.1 BelecTBa

IIpM3HaAKM XMMHYECKUX PeaKIUH, KAYeCTBEHHbIe
peaKmuu JIA pa3jindeHus BemecTs. O0mue u
cneuupuyecKUe CBOMCTBA HEOPraHUYECKUX U
OPraHM4YeCcKHX BellecTB

KauecTBeHHBIN H KOJIHY€CTBEHHbIH Pacu€T B XUMHH



KavyecTBeHHBIN U KOJUYECCTBEHHBIN pacyeT B XUMUH

Pexomenoauuu:

BHuUMaTenbHO NIPOUYUTANUTE YCIOBUE 3aa4H.
Pa3z0eiiTe ycia0BHE Ha CMBICTOBbIE (DParMEHTHI.
Brigenure KIrOUYeBbIE CII0BA U TOHSTHS.
CocTaBbTe YpaBHCHHUE PCAKIIUH.

llocne nponyckanus uepes pacmeop 2uopoxcuoa kaaus 4,48 1 ceprucmozo

easza (1. y.) nonyuunu 252,8 e pacmeopa cynvpuma kanus. Beruuciume maccogyro
00110 COU 8 NOJIYYEHHOM PACMBOpe

B amom ompuiexe onucana peaxuyus 06pazo8anusi conu Cyab@uma Kaausl.
SO2+2KOH=K2503+H20

Pexomenoayuu:

3anuwume 6 «/[anoy ce uzeecmHble BeIUYURBL U3 YCA0BUSL 3A0aHU.
Onpedenume Kaxue 8eIUYUHbL KAKUX 8eUeCE HeU38eCMHbl, 3anuuume ux.
Ilooymatime, kaxue ochogHble opm) bl HeOOX00UMbL OJisl pacuema Mo

3a0a4u, 3anuuume ux.



Crnedyrowuil wae: ycmaHasiusaem 102uiecKue Ces3u.

2 ¢hpaemenm: «...Bviuuciume maccosyro 0onio conu 8 NOLY4eHHOM PACmEopey
Maccosas 0onst 6ewiecmea sbluuUcisiemcst no hopmyine

W=m 6-6a | m p-pa

3anucwleaem smy opmyny 8 Coomeemcmeuu ¢ yciosuem 3a0a4i.

W=m 6-6a | m p-pa

Inan pewenus 3a0ayu.

Haumu xonuuecmeo sewjecmea ceprucmoco 2asa.

Hatimu xonuuecmeo sewecmea cynoouma Kanius no ypasHeHuro.
Hatimu maccy cynogpuma xanus.

Pewenue:

n{S0,) = V(50,)/V,, = 4,48 : 22,4 = 0,2 mons

10 yPAGHENUIO PEAKYUIL e 603 3 1(80,) — 0,2 moums
m(Kst;;):n(KgSO;;)-M(KgSOg) =0,2-158=31,6r
w({K2805)=m(K,503) : m, ,, =31,6:252,8 =0,125, mm 12,5%

Omeem: 12,5 %.



IIpu3HaKy XMMHYeCKHX peaKlinii, KaueCTBEHHbIE PeaKIINH
IJIS pasjinyeHus BemecTts. Oo0mue u cnenuduyeckue
CBOMCTBA HEOPraHMYECKUX U OPraHNYeCKHUX BelleCTB

Hanwl sewyecmsa: FeCl3, H2SO4(kony), Fe, Cu, NaOH, CuSOa.

Hcnonw3ys 600y u Heobxooumbie euyecmaead Mmoabko U3 3mo2o CRUCKA, NOTYYUme 8 08e
cmaouu euopoxcuo drcenesa(ll). Onuwume npuzHaxu npo8ooUMbIX peaxkyuil. [
peaxkyuu UOHHO20 0OMeHa Hanuwume COKpAauwéHHoe UOHHOe YpasHeHue peaKkyuu.

AHaIU3UpyeM 3a1aHUE:

HepacTBopuMble OCHOBaHHUS, K KOTOPBIM OTHOCHUTCS Tuapokcup xkeie3a(ll),
MIOJIY4arOT B3aUMOJICHCTBUEM PACTBOPUMOM COJIM Y IIEJIOYH.

DIEKTPOXUMHUYCCKUH PsIi aKTUBHOCTH METAILJIOB
IIpaBuio peaknuii HOHHOr0 0OMeHa

[Ipu3Haky npoTeKaHus peakiyil (TadanuIa paCTBOPUMOCTH U OTIPEJICIICHUE
Ka4E€CTBECHHBIX PEAKIIUIN )

[TosTHOE M COKpAIIEHHOE YPAaBHEHHUSI BTOPOU pEaKIINHU



IIpM3HAaKH XUMHYECKHUX PeaKklnil, KAYeCTBEHHbIC PeaKIUK
NJIA pa3jauyeHus BemecTrs. O0mue u cnenupuyecKkue
CBOMCTBA HEOPraHUYECKHUX U OPraHM4YeCKHUX BellecTB

Pemenue:

CocTaBieHbl Ba YPABHEHUS PEAKIIUAM:

1) Fe + CuSO4 = FeSO4 + Cu

2) FeSO4 + 2NaOH = Fe(OH)2 + Na2S04

3) nyist IEpBOM peaKLMK: BbIICJICHUE KPACHOTO OCAaAKa METAJUIMYECKOU
MEIH;

4) ng BTOPOM PEAKIMH: BBIITAACHUE CEPO-3€IEHOTO OCAJIKA.

COCTaBIE€HO COKPAIIEHHOE MOHHOE YPABHEHNE BTOPOU PEAKIINMU:
5) Fe** + 20H = Fe(OH)2



8 — 7131

«B3anumMoaencTBrE METAJJIOB C KHCJIOTAMMW)

= /n, Fe, Cu,
= HCI (p-p 1:3)
= H,SO, (p-p 1:5)

e 4 npoOupku
e [llTtatuB misa
IpOOUPOK

Zn Al Fe Cu v B Kaxkayro u3 yeThIpex

| . — IpPOOUPOK HATUTH 0 4-5MI1

COJISTHOM KHCJIOTBI

HCI1 HCl, HCI HCI

v' TloMeCTUTH B paCTBOPHI

3k
et 80 ‘&

METaJLIbI

v' JloKa3aTh, YTO BBIACIISIOIINIACS
ra3 — BOIOPOJI.

v" TIOBTOpPHUTH OIBIT C CEPHOI
KUCJIOTOM.

+ B Tpex mpoOupkax BblJIeJISIETCA ra3 — BOJAOPO;

Zn + 2HCI = ZnCl, + H,1
2A1+ 6HCI = AICI; + 3H,1
Fe + 2HCI = Fe(Cl, + H,1

+ B yerBepTOif MpoOUPKE C MEJBIO OTCYTCTBYIOT NPU3HAKK PEAKITUH.

JleJaaeM BBIBO:

MeTanjbl, CTOSIIIME A0 BOJAOPOa, BRITCCHSIIOT BOAOPOA M3 KUCIOT. MeTalbl,

CTOAIMC T10CJIC BOAOPOad, C KUCJIOTAMH HC B3aUMOJCHCTBYIOT




HamuboJiee cj10:xkHbIe TEMbI Y4€0HOI0 MpeamMeTa
«XHMHUSD» NPH OATOTOBKE K IOCYIAPCTBEHHOM
uTorosou arrecranuu (11 xkmaacc)

Kinaccupuxkauust 1 HOMEHKJIATYPA HEOPraHUYEeCKUX 1
OPraHU4YeCKMX BEUIeCTB. YCTAHOBJICHUE MOJIEKYJISAPHOMN
U CTPYKTYPHOI opMyJI BeliecTBa

IloHsiTHE 0 METAJUIYPIrUU: O0IHE CIIOCOOBI MOy YeHUS
MeTaJI0B. O01ue HAyYHbIe MPUHIHUIIBI XUMUYECKOT0

KauecTBeHHBIN H KOJIHY€CTBEHHbIH Pacuc€T B XUMHH




PexoMeHIanMu 10 OPraHU3aAlMU U COAEPKAHUIO BHCYPOUHOM
NeATeJIbHOCTH

Kypchl 110 BHEYPOUHOU ACITEILHOCTH
*  Y2UYONEeHHO U3y4aromcsa OmoelabHble PAa3oeibl OCHOBHO20 Kypcd, 6xX00aujue 6
00A3amMenvHy0 nPOZPAMMY OAHHO20 RPEOMema
«cTopust OTKPBITHS U TIO3HAHUSA BEIIECTB», « TepMOAMHAMUKAY, « XUMUYECKAs
KMHETHKa», « XUMHUSI PACTBOPOB)

*  Y2IyOneHHO u3y4Harwmca  OmoenbHvle  pazdenvl OCHOBHO20 Kypca, He
xooauue 6 00A3amenbHyI0 NpoZpammy OAHHO20 npeomema

«MexaHu3Mbl peakuil B OPraHuYE€CKOU XMMUMY

«CoeIMHEHUS B KBAJIPATHBIX CKOOKAX)

*  KypcChbl, Uenb KOMOPHIX — 3HAKOMCHIGO YUAUWUXCA C ANCHEUWUMU HYMAMU
U Memooamu nPUMEHeHUsA 3HAHUI HA NPAKMUKe, pa3eumue uHmepeca y4aujuxcs
K COBPEMEHHOI MEXHUKe U NPOU3800CHmE)

«XHUMHUS, UCTOPHUS, UCKYCCTBO. MEPEKPECTKU B3aUMOJICHCTBUI

«XHMMHUYECKHE KaTacTpOoPbI»

«XHMMHUYECKUE TEXHOJOTHUN

«OCHOBBEI OMOXUMHUN

«IKOJIOTNYEeCKUE OCHOBBI XUMUM))



*  J1eKmueHble KypCbl, NOCBAULCHHBIE U3YUEHUIO MEMO008 NO3HAHUA NPUPOObL
«DyHAAMEHTAJIBHBIE AKCIIEPUMEHTBI B XHMHUM»
«XHUMHUYECKUN IPAKTUKYM. HAOJIOACHHUE ASKCIIEPUMEHT, MOJCIMPOBAHUE)
«MeToabl XUMHYECKUX UCCIICIOBAHUI
«Kak nmenarTcs OTKPBITHSI

*  3JIeKMUEHble KYPCbl, ROCEAULEHHbIE UCHOPUU NPEOMema.
«cropus xumuny

° Kypchal, nocesaui€eHHble U3yueéHur Memoooe peuileéHuA PacueémHblxX
XUMUUECKUX 3(10(1‘[, cocmaejieHur u peuteHuro 3a40a4 HA OCHOBE XUMUYECKO20
IKCcnepumenma

* KypcCbl eCcmecmeeHHOHAyYH020 npoduns .

«Xumusa Kocmocay

«IBOJIOIIMOHHAA XUMUI

«IJIeMEHTEl OMOXUMUNY

«KoMnprOTEpHOE MOJICIMPOBAHUE B H3YUYCHUM XHMHYECKHUX IPOIECCOB)
«EcTecTBEeHHOHAy4YHas KApTUHA MUPA»



*  KypCbl, ROCEAUEHHbIE NCUXO0TI02UYUECKUM, COUUATbHBIM, KYJIbHYPO102UYEeCKUM,
UCKYCCMB08E0UeCKUM npodiemam

«XruMuyeckass MHPoOpMalusi Ha ITUKETKAX»

«XUMHUS IPEBHUX LIUBUIIA3 AL

*  Kypcol 0714 QU3UKO-XUMUYECKO20 nPOPun:

«MeTtoka pelmeHuss XUMHAYECKAX 3a1a9»

«MeTtorka peleHns SKCIIEPUMEHTAIBHBIX 3a0a49»

«XUMHUSL PACTBOPOBY

«XHAMHAYECKasT TEPMOJMHAMUKA W KHHETUKA»

«Y4YeHHUE O IUCIIEPCHBIX CUCTEMAX U TTOBEPXHOCTHBIX SIBIICHUSIX
«30paHHbBIE BOITPOCHI OPraHUYECKON XUMU

*  Kypcobl 0714 yH4AUWUXCA XUMUKO-OUO0N02UYECKO20 npouns :

«MeToiuKa pelIeHUs XUMHUYECKHUX PACUETHBIX 3a1a4y»

«Perienue 3a1a4 MOBBINIEHHOTO YPOBHS CJIOXKHOCTU IO XUMHN
«MeTtomka pelieHus SKCIIEPUMEHTAIBHBIX 3371a4 110 XUMHUKN)
«JlonoJIHUTEIbHBIE TTIABbI OPTAaHUYECKOU XUMUNY

«MaKpO37I€EMEHTBI U 30POBLE YEIIOBEKA»

«IIpOCTpAaHCTBEHHOE U BJIEKTPOHHOE CTPOCHUE OPTAHUUYECKUX COCTAUHEHUIY
«XUMHUS BBICOKOMOJIEKYJIIPHBIX COCIMHECHUI)



AHAJIM3 YPOBHS Y4e€OHBIX JOCTHKEHU M
oOyuamuxca YeassOnHckom 001acTH
B 2015 — 2016 yuyeOHOM roay
10 pe3yJbTaraM NpPeAMETHBIX OJITMMIINA/L



Hauay4umyro moaroroBKy K perioHaJIbHOMY 3TaIy
OJIMMITMAABI M0 XUMHUHU MMOKA3aJIU KOMAH/IbI:

Marunuroropckuii I'O

8 npusoevix mecm
MOVYCOIL Ne5 ¢ YUM
MAOY COLI Ne 6
MAOY COMI Ne 56

Ozepckun I'O

3 npu306vix mecma
MBOY COIII Ne32
MBOY nurieit Ne39

Yeaaouuackuu 'O

2 npu3oeblx mecma
MBOVYrumuazus Nel,
MAOY munei Ne77

Kopxkunckuit MP

1 npuzoeoe mecmo
MKOY COIII Ne28



PETMOHAJIBHBIU DTAII BCEPOCCUUCKOMN

OJIUMIINA IbI
Teopernueckuu Typ IIpakTH4YecKUH TYp
S 3a51a4 U3 pa3IUuYHbIX XUMHAYECKUN IKCTIEPUMEHT

PA3JIETI0B XUMHUM JIJIS
KaXX10H BO3PACTHOU
IapajuieId YY4aCTHUKOB




IIporpamma Bceepoccuuckoin QaumMnuaabl
INKOJbHUKOB 10 XUMUH

azaJa
1 2 3 4 5
Knacc
Oprannueckas | uzndeckas
9 Heopranunueckasi XuMus
XUMUS XUMUS
Oprannyeckas | Duzndeckas
10 Heoprannueckast Xxumus
XUMUS XUMUSA
Heopranuueckas dusznueckas
11 Opranuyeckast XuMHMs
XUMUS XUMHUS




Tembl,
BbI3BaBIIHE HAUMOOJIbIIME 3aTPYIHECHUSA
B 9 KJi1acce

Knaccudukanus 1 HOMEHKJIaTypa XUMHUYECKUX COCIMHCHUM

I 'a30BBIC 3aKOHBI XUMUH

[Ipr3HaKy ¥ YCIOBHUS NPOTECKAHUSI XUMHUYECKUX DC&KHI/Iﬁ

KonnuecTBeHHBIC pacCucThbl



Ipumep:
Okpawennwlii a3

B cocyne mpu Ttemmeparype 15 °C u maBmenmu 30 klla HaxomuTcs
MHTCHCUBHO OKpPAIIICHHBIA Ta3, COCTOSIIIUMNA W3 JBYX BEIIECTB; IUIOTHOCTh Tasa
coctapisieT 0.968 r/n. B cocraBe raza — aTOMbI TOJIBKO JIByX JEMEHTOB, TPUUEM
MOJIBHBIE JI0JTA 3JICMEHTOB PaBHBI.

['a3 monBepIyin OCBEMICHUIO TTPU MOCTOSHHOM TEMIEpaType 10 TeX Mop, MoKa
IaBJICHUE B COCyJe HE mnepecrano yBenauuuBarbes W poctumio 45 klla. Ilocne
ATOT0 OKpackKa cTaja MeHee MHTeHCHBHOW. [Ipu noOaBieHuu B cocypa pacTBopa
MIEI0YM OKpACcKa UCUE3JIa, a IaBJICHUE YMEHBIIWIOCH B 2 pa3a.

Ecnu ucxomssiii ra3 Beiaep:xkarh npu temneparype 30 °C, To maBieHue B
cocyjie Bo3pacTet 10 39.5 klla, a mocie qo0aBiaeHMs MIETOYHM OHO YMEHBIIIUTCS B
5 pas.

1. Ycemanosume xauecmeenmviii u KOMUYECMBEHHBIU COCMABE UCXOOHO20
2asa, ecnu u38eCMHO, Ymo OH NOJTHOCMbIO NO2TOWAEMCsl PACMBOPOM WENOUU.

OOBsICHUTE pe3yJIbTaThl 000UX IKCIIEPUMEHTOB.

Hanuunre ypaBHEHUs peakyMil U MOATBEPAUTE OTBET pPaACUETaAMU. YUTUTE,
YTO BCE OMUCAHHBIC PEAKIIUH TPOTEKAIOT 10 KOHIIA.



* Jlns pemeHus 3aga4u HEOOXOAUMO
yIIIyOJICHHBIC 3HAHUS P-DJIEMEHTOB, B
YaCTHOCTHU CBOMCTB OKCHJIOB XJIOpA

* 3akoH MeHnaeneeBa-Kiannepona

* TepMudeckoe pa3aoKeHUE OKCUIA, TIE
yBEJIMYECHHE 00bEMAa CMECH CBSI3aHO C
YBEJIMUCHUEM TEMIIEPATYPhI C THAITA30HOM

15°C - 30°C



TeMmbl,
BbI3BaBIIHE HAMOOJIbIIINE 3aTPyTHEHUSA
B 10 Ki1acce

Knaccudukanusa XuMUYEeCKUX peaKii B OPraHM4eCKOM
XAMHUH

Pacuer sHepruu cBsA3u

KoMmiekcHbBIE COeTMHEHNS

XHUMHUYECKHE CBOMCTBA HEOPTAaHNUYECKUX COCOTUMHEHUM

BermecTBa MONEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUS

Knaccudukaius 1 HOMEHKJIaTypa XUMHUYECKHX
COCJIMHEHUM



Ipumep:

[Ipu oOxure MmuHepansa A Ha BO3IyXe 00pa3ylOTCs SKBUMOJISIPHbIC KOJIMYECTBA
raza b (miorHocteio mo renuio 16) m u€pHo-ceporo mopomika B, copepikaliero
ameMeHT X (peakums 1). PactBopenme mopomika B B cepHOW KHCIIOTE C
NOCJEAYIONMM yIapuBaHUEM pacTBOpa NPUBOAUT K 0OOpa3oBaHUIO 3€JIEHOIO
kpuctainyeckoro BemectBa I', cogepikamero 20,89 % snementa X (peakuus 2).
Ecau k pactBopy I' no6aButh pactBop NaOH, oOGpa3yeTcs sipko OKpalieHHbIM 0CaI0K
J  (peakums 3), KOTOpHI B H30BITKE pacTBOpa aMMHaKa pPacTBOPSCTCA C
obOpa3oBanrem katuoHa E (peakius 4). Katuon E moxker ObITh OCaXIEH B BHIC
raioreauga K (peakuus 5), Hampumep moJ JEHCTBHEM KpEIKOIO pacTBopa
rajoreHuga kaaus 3 (MmaccoBas goas ranoreHa 67,14 %). Kpucrammnueckoe
¢uoneroBoe coenunenue A comepxut 18,30 % snementa X u mpu OCTOPOKHOM
HarpeBaHUM TIPEBpAIACTCS B JKEITO-KOPUYHEBOE OWHAPHOE KPHUCTAJUITMYECKOE
coennaeane M (peakmus 6), pacTBopsromieecs B BoJe C 00pa30BaHHEM 3EIIEHOTO
pacTBopa.

1.  Omnpenenure sneMeHT X u coenuHeHuss A—M. OrBer odocnyiite. CoctaB b, T,
/K, 3 noarBepauTE pacyETOM.

2. 3anuimuTe ypaBHEHUS PEaKIui OMMCAHHBIX MPEeBPAIICHUH.

3. UN3o0pa3ute crpoenue karuona E.



Jl1s peleHus 3a1a4u HEOOX0UMO:

* 3HAHUA O KOMIUIEKCHBIX COCMHEHUAX, UX
XUMHUYECKHUE CBOMCTBA U CTPOCHHUE.

* ypaBHEHHE peaKLMU PaCTBOPEHUS THAPOKCHUAA
HHUKEJII B aMMHUAKE C 00pa30BaHUEM
KOMILJICKCHOI'O aMHHa



TeMmbl,
BbI3BaBIIME HAUMOOJIbILHKE 3aTPYIHEHUS
B 11 kj1acce

Knaccrudukalus 1 HOMEHKJIaTypa XUMUYECKHUX
COEIMHEHUN

CTpyKTYpHOE CTPOCHUE HEOPTAHUYECKUX COCIMHEHUM

XHUMHUYECKHE CBOMCTBA KUCJIOT, B TOM YHCJIE
OKHCJIIUTEIbHO-BOCCTAHOBUTEIIHLHEBIC

[Ipru3HaKu XUMHUYECKUX PEAKIUI

BBICOKOMOJIEKYJISIPHBIE OPTraHUYECKUE COCTUHECHUS



I Ipumep:
bensie mopomiku cojieit A, B u C nMeroT oAMHAKOBBI KauyeCTBEHHBLIM COCTaB.
M3BECTHO, YTO OAHUM M3 JIEMEHTOB B UX COCTABE SBJIACTCSA HATPUH, MAacCOBas JOJIS
koToporo B coiu A coctapisiet 32,39 %, B conu B — 36,50 %, B conmu C — 26,13 %.

IIpu B3aumoneiicteun BoaHoro pactBopa AgNO,; c pacTtBopamMu 3TUX cOJEd
HaOJIFOIaI0TCS CASAYIONINUE SIBICHMS.

eC COJIbIO A — BBIIIAJACT O0CAJOK KENTOro nBera (peaxyus 1),

eCc coiiblo B — Genplif ocanok (peakyus 2), npudéM HarpeBaHUE MOTYUYCHHOM CMECH
pacTBOpa C OCAJKOM MPHBOAMT K €ro MOTEeMHEHMIO 3a CYET 0O0pa3oBaHUS YaCTHIL
cepeodpa (peaxyus 3);

oc conpto C — cpa3y HaumHAIOT 00pa30BBIBATHCS YaCTHIBI cepedpa (peaxuyus 4),
IpUUYEM ITPOLIECC 3HAYMTENBHO ycKopsieTcs nmpu HarpeBanuu g0 S0 °C.

besBomHbIe KUCIOTHI, cooTBeTCTBYOMmME comsiMm A (Ay) B (By) u C (Cy) mpu 20°C
MPEJCTaBIAIOT COO0M HEOKpallleHHbIE, JIETKOIIJIABKUE, XOPOIIIO PAaCTBOPUMBIE B BOJIE
TBEpAbIE BemecTra. [Ipu HarpeBaHuu pacmiaBoB kucioT By u Cy obpasyercs ra3z D
C 3amaxoM THIJIOW PBIOBI (peakyuu 5 u 6), MIOTHOCTh KOTOPOTO IIPH HOPMAaJIbHBIX
yciaoBUsx coctapisieT 1,518 r/mi.



1. YcranoBute hopmynbl M HanumuTe Ha3Banusa coyiel A, B, C nraza D.
2. [IpuBenute cTpyKTypHbIE (hOpMYIbl U Ha3BaHUA KUCIOT By u C.

3. Hanummure ypaBHeHus peakuuii 1-6, a Takxke peakiui, KOTopble OyayT
MIPOTEKATH MPU:

eHarpeBaHuu coiu A (peaxyus 7);

eB3anMoOACCTBIHN MmienouHoro pactBopa (cpema NaOH) comm B ¢ HgCl,
(peaxkyus 8);

®B3aNMOJICHCTBUHU BOJHOTO pacTBOpa KUCIOTHI C,, ¢ nogom (peaxyus 9);
ep3auMociicTBuM raza D ¢ nomoBogopoaom (peaxyus 10);

eB3anMo/IelicTBUH ra3a D ¢ n30bITKOM XJIOopa npu HarpeBanuu (peaxyus 11).



J1J1s1 BBITTOJIHEHMS 3aJaHus HEOOX0UMO:

* Hamucarb CTPYKTYPHYIO (POPMYITy KHCIOTHI

* ONpeACINTh OOIINE U CICIU(DUUECCKUE
CBOMCTBA KHCJIOT

* ONPEACIIUTh CTEIEHHU OKUCIIEHUS 3JIEMEHTOB,
BXOOAIINX B COCTAaB XUMUUYECKUX COETMHEHUN



AHAJIN3 YPOBHHA YYE€OHBIX JOCTHKECHUHA
oOyuaromuxcd YeasaOnHckoH 001acTH
B 2015 - 2016 yyeOHOM rogy mo
pe3yJbTaraM rocyiapcTBeHHOM
UTOrOBOU aTTEeCTAIIUU
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AHaJIM3 YPOBHA Y4€OHBIX JOCTHKEHUHA
oOyuarmuxca Yeasasouuckou odoaactu B 2015 —
2016 yyeOHOM roay
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ITpOo1eHT YYaCTHUKOB TOCYJapCTBEHHOW UTOTOBOM aTTECTALIUN
B popme OID
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Cpeanuii nepBUYHbIN 02J1J1 TOCYIAPCTBEHHOM UTOTOBOM ATTECTAIIMU B
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Cpennuit 0a/u1 10 NATHOALIBHOM CHCTEME
OlleHMBAHMS
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IIpoueHT BbINOJIHEeHUS 3aaHui B OI'D mo xumMuu
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IIpoBepsieMbIe 3JIeMEHThI
comepkanus (cnenupuKanms)

Onucanue TpeOOBaHNI K YPOBHIO
MOATOTOBKH, JOCTUKEHHE KOTOPOIo
NPOBEPSeTCs B X04€ IK3aMEHAa
(komuduxarTop)

[ |DNIEeKTPOIUTHI U HEIJIEKTPOJIUTHI. Oo0vacuams CylITHOCTb MPOIECCA
b |Karuonsl AIECKTPOJIUTUUECCKON TUCCOLMALIAMN U
Y @HUOHBI. DJICKTPOJIUTHYECKAS pEeaKIii HOHHOTO OOMEHa
JMCCOIAIMS KHUCIIOT, IIeJ04Ye 1
COJIEU
10 | XumMuyeckue CBOMCTBa OKCUIOB: Xapaxkmepu3zoeamb XUMUYECKUE CBOMCTBA
b |oCHOBHBIX, aM(POTEPHBIX, OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
KUCJIOTHBIX BEIIECTB (OKCUAOB, KUCIIOT, OCHOBAHUH U
12 | XumMu4yeckue CBOMCTBA COJen coJieii)
b |(cpenHux)




Ne |IIpoBepsieMmbie 3J1eMEHTbI Onucanue TpeO0OBaHNI K YPOBHIO
comepkanus (cneuupuKanmusa) |MOATOTOBKHU, TOCTHKEHUE KOTOPOI0
NpoBepPsieTcs B X04e IK3aMeHa
(koquduxarop)
17 |IlepBoHaYasIbHBIE CBEACHUS 00 |3Hamb NEPBOHAYAIBHBIE CBEJCHUS O CTPOCHUHU
II |opraHn4yecKknx BEIIECTBAX: opraHnudeckux BeuectB. Hazvieamo

IpEeICNIbHBIX U HEMPEACTbHBIX
yIJIEBOJIOpOAaX (METaHe, STaHE,
ATUJICHE, allCTUJICHE) U
KUCJIOPOACOACPKAIIUX
BEIIECTBAX: CIUPTax (METaHOJIE,
ATaHOJIE, TJIUIEPUHE),
KapOOHOBBIX KHCIOTaX
(YKCYCHOM U CTEapUHOBOM).
bronornyecku BaxxHbie
BEIIECTBA: OCIKH, KUPBI,
YIJIEBOBI

OpraHUYECKHE BEIIECCTBA MO UX (popmyIie:
METaH, dTaH, dTWJICH, allcTUJICH, METaHOJI,
ATAHOJI, TJIULEPUH, YKCYCHAs KUCJIOTA,
TJIFOKO3a, caxapo3a. Xapakmepu3oeamo
B3aMMOCBS3b MEXYy COCTABOM, CTPOCHUEM U
CBOMCTBAaMH OTAEJIbHBIX ITPEACTABUTEIICH
OPraHUYECKUX BEIECTB

OIIPEAEIISITH BO3MOXHOCTh ITPOTCKAHUS
pEaKUnil HEKOTOPBIX MPEACTABUTEIICH
OPraHUYECKUX BEIIECTB: C KUCIOPOIOM,
BOJIOPOIOM, METAJJIAMH, BOIOW, OCHOBAHUSIMH,

KHNCJIOTaMHU, COJISIMH




Ne [ITpoBepsieMbIe 3JIeMEHThI coaepkaHus | TpedoBaHMs K YPOBHIO MOATOTOBKH
(cnmenmdpuranms) BbIIYCKHUKOB (KoauduKarop)

18 |Onpenenenue xapakrepa cpe/ibl Pacno3znasamsb razo00pa3Hbie

IT [pacTBOpa BEIIECCTBA: KUCIIOPO, BOIOPO/I,
KHUCJIOT U IIEJI0YEN C TIOMOIIBIO YIJIEKUCIIBIA Ta3, AaMMHUAK; PACTBOPBI
MHAUKATOPOB. KaueCTBEHHBIEC pEaKIMKA  [KUCJIOT U IIEJIOUEU 110 U3MEHECHUIO
Ha UOHBI B pacTBOpPE (XJI0pUI-, CyIb(aT-, |[OKpaCKU HHAUKATOPA; KUCIOTHI, IIETIOUU
KapOOHaT-uOHbI, MOH AMMOHHUS). Y COJIM 110 HAJIMYUIO B UX PACTBOPAX
[TonydyeHue ra3000pa3HbIX BEIICCTB. XJOpUA-, Cyabdar-, KapOOHAT-UOHOB U
KadecTBeHHBIE pEaKIINY HA MOHA aMMOHUS
ra3zoo0pa3Hbi€ BellecTBa (KUCIOPO/I,
BOJIOPOJ, YIJIEKUCIIBIN T'a3, aMMHUAK )

19 [ XuMuyeckue cBOMCTBa MPOCTHIX XapakTepu3oBaTb B3aUMOCBA3b MEXKIY

IT |BemiecTs. COCTaBOM, CTPOCHHUEM U CBOMCTBAMU

XHUMHNUYECKHE CBOUCTBA CJIOKHBIX

BCLICCTB

HEOpPraHWYECKHUX BEIICCTB
XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX BEIICCTB
(OKCHJ0B, KMCJIOT, OCHOBAHHUM U COJICH)




IIpoueHT BbINOJIHEeHUS 3aaHui B OI'), yactsp 2

70
60
50 32
40
30
20
10

63

47

20 21 22



Ne IIpoBepsiemble 31eMeHTHI conep:xanusa | Onucanue TpedOBaHMIT
3aaHUsA (cmenmpurkanus) K YPOBHIO IOATOTOBKH,
NOCTHKEHUE KOTOPOIo
NpoBepPAETCH B X0/1e
IK3aMeHa
(koxudukarop)

21 B Brruncienne maccoBou 10JIU Boruucisate MacCoBYHO
PACTBOPEHHOTO BEIIECTBA B PACTBOPE. JIOJTIO BEIIECTBA B
Brruucnenune pacTBOpE, KOIUUYECTBO
KOJIMYECTBA BEILIECTBA, MAaCChl WU BEILIECTBA, 00BEM WU
o0beMa BEIIECTBA MO KOJTUYECTBY MAacCCy BELLECTBA M0
BEIECTBA, MAaCCE WK 00BEMY OJIHOTO U3 | KOJTMYECTBY BEIIECTBA,
peareHTOB WU o0beMY WJIM Macce
POAYKTOB pEaKLIUU peareHTOB UJIN

IPOAYKTOB PEAKLINU

22 B XUMHUYECKUE CBOMCTBA MPOCTHIX Onpenensite
BEIIECTB. XUMUYECKUE CBOKWCTBA BO3MOXHOCTH
CJI0’KHBIX BelIECTB. B3auMOCBsA3b IPOTEKAHUS PEAKLIUI
PAa3JIMYHBIX KJIACCOB HEOPTraHUYECKUX MOHHOTO OOMEHA,;
BEIIECTB. Peakniny nOHHOro 0OMeHa 1 CocTaBiATh ypaBHEHUS
YCIIOBHUS UX OCYILECTBICHUS XUMUYECKUX pPEaKLIUU




B 2017 rogy u3amMeHeHusT CTPYKTYPHI U
couepxkannss KM OI'D
OTCYTCTBYIOT



Yyactauku EI'D, moayuyusiuue 100 6aauo0B, %
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IIpoueHT BhInoJIHeHUs 3aaanuii EI'D

4acTh 1, noBbIEHHBIH YPOBEHD
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IIpoBepsiemble 3JIeMEHTHI COAEeP:KAHUA
(cmeuduranms)

TpeOoBaHus K YPOBHIO
MOATOTOBKHU BbINIYCKHUKOB
(koquduxarop)

XapaxkTepHble XUMUUECKUE CBOKWCTBA
HEOPTaHNUYECKUX BEIIECTB:— IMMPOCTHIX
BEIIECTB — METAJJIOB, IEPEXOIHBIX
METAJUIOB;— IIPOCTHIX BEIIECTB —
HEMETAJJIOB;, — OKCUJOB: OCHOBHBIX,
aM(pOTEePHBIX, KUCITOTHBIX;— OCHOBAHUU U
aM(pOTEPHBIX TUIPOKCHUJIOB; — KUCIIOT; —
COJICU: CPEAHUX, KUCIIBIX, OCHOBHBIX;
KOMIIJIEKCHBIX

XapakTepu3oBaTh OOIIHE
XMMHUYECKHUE CBONMCTBA OCHOBHBIX
KJIACCOB HEOPTraHNYE€CKHUX
COCIMHCHUN, CBOMCTBA OTACIbHBIX
MPEICTABUTEIICH STUX KJIACCOB

33

KauecTBeHHBIE pEAKIIMU HA HEOPTAHUYECKHUE
BEIIECTBA U MOHBI. KaueCTBEHHBIE PEAKIIUU
OpPraHUYECKUX COCIIMHEHUN

[IpOoBOIUTH SKCIEPUMEHT MO
MTOJIYYEHUIO Y PACIIO3HABAHUIO
BAXKHEUIINX HEOPTaHUYECKUX U
OPraHUYECKUX COCIMHEHUH, C
Y4ETOM NMPUOOPETEHHBIX 3HAHUN O
npaBuiIax 0€30MacHOM PabOTHI C
BEIIIECTBAMM B JTAOOPATOPUH U B
ObITy. Ha3biBaTh xapakTep cpelbl
BOJIHBIX PACTBOPOB BEIIECTB




Ne | IIpoBepsieMbIe 3JIEMEHThI COACPKAHUS TpeOoBaHus K YPOBHIO
(cmenudurkamus) MOATOTOBKH BBINTYCKHUKOB
(koauduxarop)
34 | XapakTepHble XUMHUUYECKHE CBOMCTBA OOBSCHSTH CYIIIHOCTh
I1 |ymieBomoponoB: ajlKaHOB, IUKIIOAIKAHOB, U3YYECHHBIX BUJIOB
AJIKEHOB, JTUEHOB, AJIKUHOB, APOMATUYECKUX XAMUYECKUX PEAKIUAM:
YIJIEBOLOPOAOB AIEKTPOITUTUYECKOU
(0en3oia u Tonyosa). MoHHbI# (TIpaBuUIo Y CCOLMAIINU, HOHHOIO
B.B. MapkoBHHKOBA) U pauKaJIbHbII MEXaHU3MbI |0OMEHA, OKUCIUTEIBLHO-
pE€aKi B OPraHU4ECKON XUMUU BOCCTAHOBUTEIIBHBIX (1
COCTABJISITh UX YPABHEHUS
XapaKTepru30BaTb CTPOCHUE U
XUMHYECKUE CBOMCTBA
35 | XapakTepHble XUMUYECKUE CBOMCTBA MPEACIbHBIX |U3YYCHHBIX OPTaHUYCCKUX
IT |0AHOATOMHEIX U MHOT'OATOMHEIX CIIMPTOB, (eHOIa, | COCTUHCHUN

aNbJACTHIOB, MMPEICITBbHBIX KAPOOHOBBIX KUCJIOT,
CIIOKHBIX 2(DUPOB




IIpoueHT BbInoJHeHus 3aganu EID
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IIpoBepsieMmble 3JIeMEHTbI COAEePKAHUSA
(cmenmdukanms)

Onucanue TpedOBaHUN K
YPOBHIO IOATOTOBKH
BbINIYCKHUKOB
(xomquduxkarop)

PeaKI_[I/II/I OKHNCJIIUTCIIBbHO-BOCCTAHOBHUTCJIILHBIC

OnpenenaTs OKUCIUTENb U
BOCCTaHOBUTEIb
OOBACHATH CYITHOCTh
M3yYECHHBIX BUJI0B
XAMHUYECKHUX PEAKIINAM:
BIECKTPOJIUTHYECKOU
AYCCOLUAIINM, HOHHOIO
oOMeHa, OKUCIUTEIbHO-
BOCCTaHOBUTEIbHBIX (U
COCTaBJISITh UX YPABHECHHUS)

Peakunu, moarsepkaaroiue B3aMMOCBA3b PA3JIUYHbBIX
KJIaCCOB HEOPraHUYECKUX BEILECTB

XapakTepu3oBaTh 00IIHE
XUMHYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB
HEOPraHUYECKUX
COCOUHCHUM, CBOMCTBA
OTAECIBbHBIX MPEACTABUTEIICH
3TUX KJIACCOB




Ne (IIpoBepsieMble 3JIeMEHTHI COACPKAHUSA Onucanue TpedOBaHUN K
YPOBHIO MOATOTOBKH
BbIITYCKHUKOB (Koxu(uKarop)
38 [Peakiuu, moATBEPKAAIOIINE B3aUMOCBS3b OOBSACHATH 3aBUCUMOCTD
B |opranuueckux CO€IUHEHUMN CBOMCTB HEOPTaHUYECKUX U
OPTraHWYECKHUX BEIIECTB OT UX
COCTaBa U CTPOECHMUS
Xapakrepu3oBarb CTPOCHUE U
XMMUYECKUE CBOKWCTBA
M3YYEHHBIX OPraHUYECKUX
COCJIMHEHU M
39 [Pacuetrsl Macchl (00beMa, KoJMUYeCTBa BellecTBa) |[[poBOaUTE BHIYUCIEHUS 110
B |mpomnykToB peakiuu, €CliM OHO U3 BEIIECTB XUMHUYECKUM (DOpMYyJIaM U
TaHO B U30BITKE (MMEET MPUMECH ), €CIIU OJHO U3 |yYpaBHECHUSIM
BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEICIICHHOM
MaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA.
PacueTtsl MaccoBoOi Wi 00LEMHOM HOJIM BEIXOAA
MPOAYKTa PEAKIIUHA OT TEOPETUUECKHU
BO3MOKHOT0. PacueTsl MaccoBOM 1011 (MaccChl)
XUMHUYECKOT0 COCTMHEHUSI B CMECHU
40 |HaxoxaeHue MOJIEKYISIpHOM pOPMYJIbI BEIIECTBA




N3meHeHuss CTPYKTYpHI U coaepkanuss KUM B
2017 roxa B cpaBHenuu ¢ 2016 roqom

1. HckirodeHsl 3aiaHUs ¢ BBIOOPOM OJHOIO OTBETA
2. 3agaHus CTPYHIIMPOBAHBI IO OTACIHHBIM TEMAaTHUYECKUM OJI0KaM
3. YMmeHblIeHO ob1ee KoumdecTBo 3aaanuil ¢ 40 qo 34

4, MHW3meHeHa mkana oneHuBaHus (¢ 1 g0 2 OayioB) BBINOJHEHUS
3a7laHUl 0a30BOTO YPOBHS CIIOKHOCTH

5. MakcuManbHbIM TEPBUYHBIN Oallyl 3a BBINOJHEHHWE PAOOTHI B
1enom coctaBut 60 6amioB



MoayiabHbIe KYpChl (04HO)

* AKTyallbHbIC IIPOOJIEMBI OpPTaHU3ALIUNA PAOOTHI
YUUTEICH €CTECTBEHHO-MAaTEMAaTHYECKUX
JUCITUILIMH I10 MOJATOTOBKE YUaIlUXCS K

UTOTOBOM aTTeCTalMu (110 XHUMMH )

*OCOOCHHOCTH JEATCIABHOCTH YUUTEIIS -
MPEIMETHHUKA 10 COIPOBOXKICHUIO JIETEU C

BBICOKHM ITOTCHIIHAJIOM PA3BUTHA (II0 XUMHUH)



MoayJabHble KYpChl (IUCTAHIIMOHHO)

* @OpMUPOBAHUE KYIBTYPbl KOMILUIEKCHOTO IIPUMEHEHUS
00y4JaroIMMUCS 3HAaHUM B 001aCTH €CTECTBEHHO-
MAaTEMaTUY€CKOr0 U TEXHOJIOTHYECKOro 00pa3oBaHMs

* OCOOECHHOCTH y4YeTa HallMOHAJIBHBIX, PETHOHAJIBHBIX U
3THOKYJIBTYPHBIX OCOOCHHOCTEHW PErMoHa B €CTECTBEHHO-
MaTEMaTUYE€CKOM M TEXHOJIOTMYECKOM 00pa30BaHUM



Cnoacu6o 3a Baumanue !

[IstkoBa Onbra boprucosHa
89193189502
Ollya-72@mail.ru



